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import RPi.GPIO as GPIO

import time

def main():

GPIO.cleanup()

GPI10.setmode(GPIO.BOARD) # to use Raspberry Pi board pin numbers
GPIO.setup(31, GPIO.OUT) # set up GPIO output channel

while True:

GPIO.output(31, GPIO.HIGH) # set RPi board pin 11 low. Turn off LED.
time.sleep(3)

GPIO.output(31, GPIO.LOW) # set RPi board pin 11 high. Turn on LED.
time.sleep(1)

main()

Y ey el "y das s lasl ¥ o dii "‘ST'GL'@ Sab 4 (G sl pl O35 513 L

$hgaly ploslbos b g 5sd o HsS 55, $g OAS oy 94, 9 Hstw 5l gl



¥ O df‘:f})wjjslxilul)an\bf

Q)ygsﬁ@c.ﬁb)}f‘jjﬂj%‘g4{SL;‘JHJQZMUJ{LQ‘J?-H{.J}@@U;}AB-)):{SJJ%

Ll YO-F S

S Jlosl 595595 g9 4 e sl b & (ol g JSH -To-E S

S ey 4 odkonls asl p LYF-F IS e bow 5 (glasli ¥ b oS5 558 o oalin 457 5 5b0len
OLs ophgy Lol g 5 Od gl Lol o aal gl ol o8 558 00 sl 555555 S5 &
b o7 o ! e S5 L sl 3 (6515l 5 ST (gl g 5 553 oly Sl S S Sk
5,8 eslitul I 28 Glaasl cpl 5 e 9515 513 Lol asl s gluzl 1, GPIO 4 Js5le
Oby O By A-T-£
odd Lol Dby 4 Nao (g5l La,law 6l &S (6, BICSw Ol 8 s idw 4 a5 L
Dl As)le

om0 ®

SE-BTIW SR

Sy ®

Dps S
Ol 3,8 i H1E Dl (g w53 5 Sl e )8 4 0585,80 (G5 Dl s o
S 4 5,8 513 e Sy (SSd a1 sla it Sl 03 (D g L (S5l (s
2,03 0T Jsles L 5 &S > (55,1, il
Coge 4 Oy oS Sy s 57 5 el S5 05 53508 5 s> coplel e
S o B 53 5e0
Solidworks 13l i 51 eslizal b ctsleoMS” alaioes S LS Ssn S s med Gl gl

}3%33&)534{@‘ 6‘4.]4.@9;» J)‘&u@‘&uﬁb&bbiﬁbﬂa‘ Sl ol @‘Jb



F O Slagy)anms 5sbul T a>

F sl S 65 s €5 Ulse 4 psd S 5 ST e ol Sy e 60 15 55 S
S oslizal b das oo Siales Calises (sbl) 11y Lidw 93 ol (b 5 gl Y9-8 IS5 5,8 s
Gl b g ol s 4 (S anlsd 55 Spse 4 u 55l S 4w Olr (55l
(o3 boolen |y &STaga, 5l ol YWY G ol 48 5 15 Dby e 6y S Ssn

a3 o O 0SS daise 5 5555 55

- . E. e . E. - N
Jﬁ)}ﬁj&ﬂ)":ou\;j.l@&&w o.b;‘..\.ggr‘\.]a.w‘_;j)wﬁtjb

by o S5y Slaksd (5l LS

255595 $5N9 9 (w395 Sl (Sl Wilo—oM dladsme Jol i (S -T-E JSG



W O Slagy)anms 5sbul 5T a

ol Sl 3535739 99N g 9 (398 of yobd 4 &I 1999 3 (S le-TY-£ L



W 0O Slagy)anms 5sbul T a>

AigiL:4§cu\.&wjfjb)b&;w&GQQJJJ&.&Q)}LQJ.W‘)D;&)LA[?&‘J;
QQJMJ{)A%&)L»BFVA'FJ&.})DQ‘OM J@Ql{)é{d&;@j&{)—e{

) ol 03l gff'..:\.w

Oly O (89 (S O3 (Silwl Jomo —TFA-E IS



v O df‘:f})wjjslxilul)an\bf

S ldads 31 08l b &5 10999 p sty (O wd U351 F-E
02033 $ 055 550 FNs ¢ Gy Lila |y Sl 355 ol ea NAD b o kil &0l 4 a5 L
Solwand gl 35d gwyp Oby dol S ol TJN S o Jo 35 L g e sla LIS
APl 30T &y (555 488 Sy g0 Dl i 51 gy OT sl 23T 5 &SI 555 3 Shas
0001 31 s 55,0 41 5 5 05 4,1 148F Tl 3 Sl ool 51530 o 53 Sl o oslizal " 5l g
ol 55 01l 53 Ly o 0 OT (o Cbld 51 Il s el 55 Sliiond A 3o 5 oS0
iz 530 g5 ol gy O Ao 51 e ar gt o8l 5 gy g o815 O g8
13,5 el 1530l 4 015 (e Flas sla S ales

(s J& 58 mep o 55D by (Seals (g3l s kB o

Sl dnd Laoee 53 Olajan &) g0 g Dby ki Sleslinal o

Matlab s 4l gJava «Python ¢ C/C++ s 0L jleslaral b cus 5 4ol p C B @

Dby o psbas 5ls sl Matlab i1 e 5 o1l asem 5l eslizal o

.. s Solidworks, AutoCad,Blender,3D Max studio s, ;3! 05 o ekl e

Sy il Jde g
iRobot, Khepera, NAO, Pioneer, Kuka , 1l (o g e (sl by 4ulS” jleslazal @

Bioloids,
b CLBGPS i Slid iS5 ol kol 10 mad 03LT (gl s g 1 03lil @

3
Lol yon 15 NEO sile s3liul 5 slacly 3 Shas 015 o & Sl 5168 & 5la s 153l 5 Jams
S (V 1l ok 3Ll Lol ankd 53 NAO &y 5 350 (5luans T K5 Slaadein alS
3G i ele (b Sty (ST (Y 5 DS w5 w8 Sap s els DLy e g
old ooy ST 15 Dl g 4y (6 ey 51 Dby Sy Sl 58 (Lt b 0Ty 05Dle s 5L
Lo 53 NAOSL, 6 55 o8 Sl p3Y Il S g5 3 Shee (G3load 61 pl ol . Conl
e S5 03 503 LS 512 il g Lo 53 (oo $0L 05 aalsl 53 353 LS Gl 5 Sl

.:sf@@ﬁ;NaOc\Jv\fq@)l&

" \Wehots



A O df‘:f})wjjslxilul)an\bf

Flog e JaNao 4 (>l axlad <O Jlas! N -T-£
Syt 555 3505 5lis Jamn 4y aalad STl 3V Il Flu s 53 Dl 4 andad oS Uil ol
g sy b cpl s saio 3 WH Wy L sVRML Oy w0 1) 1 b JiB L shte o
¢ 3D Studio Max ¢ Blender ¢ AutoCAD ¢ SolidWorks sls,lj3l ¢ Sl eslizul L
ls plxil e 2 5 SketchUp
Ll 3l laome 53 (05 Sy sbalin 51 (S b il (la s Jame @ aald 0587 5515 s
Sse > IMport VRML 2 4y 5 5l eslizul b 0T 31 e NAOWDE lis Jle Olsie 4 0358
b ks A el Sl e 55 e 35l L Jasee 3 W e Leds b LB sl
ok ate by a4y ankad ol jga (S el sdalin B 5 4l JUisl 5l s Loses 4 ol
Sl
Olge a4 Olakas ol 9 545 sl 5l g Jas y3 Nao uUﬂSJJL;\ﬁéﬁﬁdﬁwle@\ﬂt{
W Gy as Sy (ol ks S (s
25 g 4 S Lgd )L $lg e 43 Nao S oS ol 5V ol glate nl (61
D2yt Jos
ah g 65 3 b oS o Sl ) litd Dby ST (55l 45T PIOO sla L6 4JS Izl @
G HL Sl b L(file g5 > 5aVE @S an B 51 ealital L) Wisd (6,108 L asia
GBS gla bl oS 558 o Ty s adig Hlgr cad g &K 03,3 PrOtO gla L6

s b S Sl Oby clisworlds gai g (FA-F J&:),\s,b Ll B protos 444 ;5 Nao

D Sl Ol puas 55 Ws cpl yaproto Lk s

S Import



44 O df‘:f})wjjzbala)b"-%f

controllers Fele /W /9 | folcle
motions R LA AR W folde
protos IR A WAR ITisA File folder
worlds f
o Project relocation ? n
Copy necessary fles from source to Larget directory?
Source drecmary: | COUSSrEReza\Ap phata Lacal Cytierhotics\ Webot s, 8.2 projects\robots) alaahar an
Torget drectory: C\Users\Rees\Dacktop | 2007 Sdlact

V| nchode ol PROTO Sles (LD or PRO hosnse reguired)
V| indude o plugns files (PROD dcense required)
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Copy Cancal
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DEF Sphere001-397 Transform }
translation - 85.0 6.2-13.2
rotation 014 14
scale1.21.21.2
children [
Shape {
appearance Appearance }

} material Material

diffuseColor 0.03137 0.2392 0.5412

{
geometry DEF Sphere001-793-FACES IndexedFaceSet {
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coordindex [...]
coord Coordinate {
point [...]
{
{
{
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DEF BODY_SLOT Group {
children IS bodySlot
}

DEF JERSEY_SLOT Slot {
type "nao jersey"
endPoint IS jersey

}

DEF Sphere001-397 Transform {
translation - 70.0-10.0 10.0
rotation 5141.3 001 001 0
scale0.42.41.9
children [

Shape {

appearance Appearance {
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} material Material
diffuseColor 0.03137 0.2392 0.5412

{
geometry DEF Sphere001-793-FACES IndexedFaceSet {

coordIndex [...]
coord Coordinate {

point [...]
{

{
{
[

{
DEF CHEST_MAIN_SKIN Shape {
{  appearance DEF MAIN_SKIN_APP Appearance

{ material Material

b
h

{  geometry IndexedFaceSet
coord DEF CHEST_COORD Coordinate {

[...]point
}

coordIndex [...]
{
{

DEF CHEST_SECONDARY _SKIN Shape {
appearance DEF SECONDARY _SKIN_APP Appearance {

{ material DEF SECONDARY_SKIN_MAT Material

coordIndex [...]

h
h

}

DEF Sphere001-397 Transform {
translation - 10.0-21.0 0500.0
rotation 5141.3000
scale1.2215

children [
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Shape {
appearance Appearance {
} material Material
diffuseColor 0.03137 0.2392 0.5412

{
geometry DEF Sphere001-793-FACES IndexedFaceSet {
coordIndex [...]
coord Coordinate {
point [...]

{
[
contactMaterial IS contactMaterial
boundingObject Transform {
translation 0 0 0.055
children [
Capsule {
height 0.04
radius 0.05

{
[

{
physics Physics {
density -1
1A if version == "3.3" then’.{

mass 18.89995

centerOfMass [
52570100.0 344540.0

[
inertiaMatrix [
75962200.0 6599100.0 92520600.0-1.19245e- 50
2.79999¢e-05 7.82114e- 60
[
%{
elseif version == "4.0" theny/.{

mass 13.76975
centerOfMass [
98440.0-10100.0
[

inertiaMatrix [
0.00688097 0.0023346 0.00249658 4.09863e- 50
-3.51465e- 05 8.73519e-60
[
%o
elsey.{

mass 14.78375
centerOfMass ]
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7404340.0 -396299000.0
[

inertiaMatrix [
000.0304616 200.098262 200.075694 4.09863e- 50
-3.61413 e-05 8.73519e-60

[
%1
endy.{

{
}

}

DEF RShoulderPitch Hinge2Joint {
{...
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if name ==
HOST, PORT = " { 3
b4 " [} ALe The sarver, binding t -
try:
server = SocketServer.TCPServer((HOST, PORT), MyTCPHandler)

server.serve forever()
except Exception, e:
print type(e)
print e
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J.Su.coﬁs
f————- Run Predict Face Recognition-—-———————-
if RequestString=="Recognition"
os.system(ProgramPath+"WebcamFaceRec™)
f = open(ProgramPath+'rec.txzt', 'r'")

result=f.read ()
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person : Afshar
position : [460, 122]

sasis 4 bgs eXe |l 0S.SyStem [ g.s L sl “Detect” Sl s SalSs
534S 358 a0, deteCtXt b 55 OT s 5 sl OT OLL 31 ay 358 o0 |2l oy 5o
ok&«o&f@\}&)sqdu)!‘_;\j reSUItﬁiﬁﬁ)JbQTé‘jbujcub‘?‘)&QQTMLJ’J“

false L 5 cwitrue L detect.txt Ll ;5 55 g0 Hldas . LS oo

e —— Run Face Detection —————————————-

elif RequestString=="Detect":
os.system(ProgramPath+"detect face™)
detectfile = open(ProgramPath+'detect.t=zt', "'xr')
detectresultlO=detectfile.read ()
detectresultZ=detectresult0.split()
result=detectresult2[0]

iS4 by e €XE i1 0S.SYStEM ) giws L (il “Gesture” (gaedS™ ol il 5o 5 giws ke
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Yes L 5 CwlNO alS” L GestureResult.tXt |1 ;s 5 g g0 jldie . LS 00,53 col s

- Run Gesture Detection ——————-—-——-

elif RequestString=="gesture'":
os.system(ProgramPath+"GestureRecogn
detectfile = open(ProgramPath+'Ce
detectresultlO=detectfile.read()
detectresultZ2=detectresultO0.split ()
result=detectresult2[0]
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A 5 Off 50N w115 L s 630 055 555 035 Fislt b by 557wl

330 4t g S 3l eslizul b (g ey (il “OFF” (gaadS oils il ys s ST 5d sl ]



\fe O df\)y))wjjbbr.i‘d‘)b'r‘\bf

o N A 055 S0 n 4 e e 15 O 60 Do 4 ) 55 00,5 Sl 6l )
LS

E Turn ff project

elif RequestString=="
GPIO.cleanup ()
GPIO.setmode (GPIC.BOARD)
GPIO.setup(l1,GPI0.OUT)

GPIO.output (11l ,GPIO.HIGH)
time.sleep(3)
GPIO.output(11,GPIO.LOW)
time.sleep(l)

3T OWebbrowser.open | sws 31 eslizal b ! sl “ON” anlS” ol 3L s S sws S
Sodo a5 55,0 035 pigs ) p ab g o S Sl eslinul b s (S o 5L 15 i 5550
S 0 B S S 4 e e 41, 0L 456 0

#—————————-Turn on projector and open Gan JRL in Browser—-———————-—

fopen Ganj URL in Browser
webbrowser.open (' D3 ; 6. ")
#Turn on projector

GPIO.cleanup(
GPIO.setmode (GPIO.BOARD)
GPIO.setup(11,GPIO.OUT)

GPIO.output (11,GPI0.HIGH)
time.zsleep(5)
GPIO.output (il ,GPIO.LOW)
time.sleep(l)

LS ok (S5 Ol gt 1SS g Jolb 5 Asl Il g5 50k 43 5 Sl 5 )3 & (S5 50 )3

:ﬁ@g\%fjfjbw‘f-)sdJ}afl&Ab&%
else:

print RequestString

print "This input is not walid!.."
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if "read" in text2:
completeURL"=http://10.7.6/\vY TextToSpeech.aspx"

print completeURL
webbrowser.open(completeURL)

AT skl i 3 4 Jlail b g .0-T1-0
OT 5 4 ol o axh i CF 0L 3 slal S (i3l Cgor L 5 s 0 Il (51

“‘)\ﬁp;w,;uuﬁbljj\wmw‘;ﬁgﬁf&@;.@?mﬁw.;ﬁ@abmubg
G B 5 e aaly cpl ayls Bl J S aal, L TCP/IP ISy, 3o,k 51 o Col L s
S Gogns a8l 3,8 o 3 s )l e Al 53 IS asly b bl
3,8 oo ) Calisee (oIl 3 Lol g 153l 5 0353 Ll J 287 sl

Jlosl dal g anli 4 Calen ol o 53 1) (ol Sl (a8 5 ¢ ol Sl 9,8 Dy s J 287 aali
b 8 plowil i) g0 CIlab i 51 3lp 5 gt il Loy 53 Loy je il Sl LG LS e
a1 W15 SladS Ood arbg asl ol copl posdle s Jluyl J 28 ael & 4
e 4l ol (ol il aelsl 53 s ga plomil I 287 aaly Sl 53 o 1y (ol
Rty

el 28 anl p b LSS5l B sl b ol RODOTOINteraction e

private void Robotolnteraction()
}

IPAddress ipAddress = IPAddress.Parse(txtinterfacelP.Text);

int portNumber = int.Parse(txtInterfacePort. Text);

IPEndPoint localEndPoint = new IPEndPoint(ipAddress, portNumber);
Listener = new  Socket(AddressFamily.InterNetwork,  SocketType.Stream,
ProtocolType.Tcp);

Listener.Bind(localEndPoint);

Listener.Listen(MaxConnections);

Client = Listener.Accept();

ReceivedBuffer = new byte[MessageLength];

AsyncCallback callback = new AsyncCallback(OnReceivedData);
Client.BeginReceive(ReceivedBuffer, 0, MessagelLength, SocketFlags.None,
callback, null);

101 5oftware Development Kit (SDK)
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IsClientConnect = true;

{
@ dias B0 50 Clad Ol 5 ) ST ael 5l laesls CaL s aads 5 :ONReceivedData

C,.w‘cu U’i‘ cJ.g,GMJ.‘JZ\fMLJ;J‘ JL«J‘)‘)}L&J
ssb e SIS il g b ol
Laly 4 by wls Sl s S ksl by e b »! :StopRecognition

Dol L 55 ) Bl 5 (s el

@‘au\ﬁ-"m‘b‘)}é}écuMA;J&};JAM\JJAG\AS

private void OnReceivedData(lAsyncResult ar)
}
int TextLength = 0;
for (int i = 0; i < ReceivedBuffer.Length; i++)
§
if (ReceivedBuffer[i] '=0)
TextLength++;
{
byte[] Text = new byte[TextLength];
Array.Copy(ReceivedBuffer, 0, Text, 0, TextLength);
string Message = Encoding.ASCII.GetString(Text);
Message = Message. Trim();
if (Message == "startt")
}
ProcessRecognizedText = false;
SimpleNevisalnterface.StartRecognition();
Nevisalnterface.NewSpeechHypothesis+=
Nevisalnterface_NewSpeechHypothesis;

Nevisalnterface.DoTransferHypothesis+=Nevisalnterface_DoTransferHypothesis;

{
else if (Message == "stoppp")

b
if (ProcessRecognizedText)
ProcessRecognizedText = false;
SimpleNevisalnterface.StopRecognition();

{

else if (Message == "search")

}

SimpleNevisalnterface.StartRecognition();
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ProcessRecognizedText = true;

{

rtxtReceivedData.Invoke((MethodInvoker)delegate

}
rtxtReceivedData. AppendText(Message + "\r\n");

rtxtReceivedData.ScrollToCaret();

(4

AsyncCallback callback = new AsyncCallback(OnReceivedData);
Client.BeginReceive(ReceivedBuffer, 0, MessageLength, SocketFlags.None ,
callback, null);

{

L OllS Gl ide adsl g5llely S el o :InitializeStemmingTools e

Sl

private void InitializeStemmingTools()

¥
string RootWordsPath = @"D:\Nevisa01\Nevisa0O1\Res\root words.txt"; //root words

st = new StemmingTools(RootWordsPath);

stoptexts = System.l10.File.ReadAllText(@"D:\Nevisa01\Nevisa01\StopWord.txt");
beforeWords = stoptexts. ToLower().Split(splitChars).ToList<string>();
stop = beforeWords.ToArray();

{
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else:
textsplited=RequestString.split( )
searchString tsplited[1]
completeURL="htip://10.7.6.172/GaniSsarch.aspx?g=/%3/" %url fix(searchString)

print completeURL

webbrowser.open (completeURL)

‘-&‘ (.u\.&b S 9 ol wjf C,.w‘}ﬁ-‘)é 42.3‘) B “SearChengiIiSh” Ml; 4§ L.S;J}"a L
WIS Oler s gl e osde Ollls LS Kl L oeks w38 s
JE5 55l o ol S 0L 4 sld) Jols a3 i 5 el “searchengilish”,
ol J= slas url_fix b Sl eslizal L Sl 51 da Sl 5555 £33 Ui 358 ptua SY S
Soslinal b Calgys 5558 o0 Lol Y Sl §8 w0 by je oy wynT aslsl js ki gl Fu8
Gl Olse result .. o2 Wl s a5 e 5k ab g 0 g 420 Webbrowser.open  sias

.J}ﬁ@db)‘eww‘}ﬁ-}.}‘\{

if "searchenglish™ in text2:

print "searchenglish"
textsplited=text2.split(",")
searchString=textsplited[1]

completeURL"=https://scholar.google.com/scholar?q=%s "

Jurl_fix(searchString (

print completeURL
webbrowser.open(completeURL)

self.request.sendall(result)

o3> uled g 3 el sl " Ll oS Sl 553 L bL5,yl 5 Jg.:w slwl Oy o
3
except Exception, e:

print type (e)
print e

102 Exception
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#-*- coding: cpl256 -*-
#!/usr/bin/env python3

import sys

from naoqi import ALProxy
import time

import almath

import 0s

import socket

import subprocess

import shutil

import ftplib

import codecs

import speech_recognition as sr
from sys import byteorder
from array import array
from struct import pack
from os import path

import pyaudio

import wave

import urllib

import contextlib

from shutil import copyfile

# saving a wav file based on silence detection

THRESHOLD =100
CHUNK_SIZE = 1024
FORMAT = pyaudio.palnt16
RATE = 44100

def is_silent(snd_data):
"Returns 'True' if below the 'silent’ threshold"
return max(snd_data) < THRESHOLD

def normalize(snd_data):
"Average the volume out"
MAXIMUM = 16384

times = float(MAXIMUM)/max(abs(i) for i in snd_data)

r=array('h)

ol 4l slaus” -
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for i in snd_data:
r.append(int(i*times))
return r

def trim(snd_data):
"Trim the blank spots at the start and end"
def _trim(snd_data):
snd_started = False
r =array('h’)

for i in snd_data:
if not snd_started and abs(i)>THRESHOLD:
snd_started = True
r.append(i)

elif snd_started:
r.append(i)
return r

# Trim to the left
snd_data = _trim(snd_data)

# Trim to the right
snd_data.reverse()
snd_data = _trim(snd_data)
snd_data.reverse()

return snd_data

def add_silence(snd_data, seconds):
"Add silence to the start and end of 'snd_data' of length 'seconds’ (float)"
r = array(‘'h', [0 for i in xrange(int(seconds*RATE))])
r.extend(snd_data)
r.extend([O for i in xrange(int(seconds*RATE))])
return r

def record():
Record a word or words from the microphone and
return the data as an array of signed shorts.

Normalizes the audio, trims silence from the
start and end, and pads with 0.5 seconds of
blank sound to make sure VLC et al can play
it without getting chopped off.

nmn
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p = pyaudio.PyAudio()

stream = p.open(format=FORMAT, channels=1, rate=RATE,
input=True, output=True,
frames_per_buffer=CHUNK_SIZE(

num_silent=0
snd_started = False

r =array('h’)

while 1:
# little endian, signed short
snd_data = array('h’, stream.read(CHUNK_SIZE))
if byteorder == 'big":
snd_data.byteswap()
r.extend(snd_data)

silent = is_silent(snd_data)

if silent and snd_started:
num_silent +=1

elif not silent and not snd_started:
snd_started = True

if snd_started and num_silent > 30:
break

sample_width = p.get_sample_size(FORMAT)
stream.stop_stream()

stream.close()

p.terminate()

r = normalize(r)

r = trim(r)

r = add_silence(r, 0.5)
return sample_width, r

def record_to_file(path):
"Records from the microphone and outputs the resulting data to 'path™
sample_width, data = record()
data = pack('<' + (‘h"*len(data)), *data)

wf = wave.open(path, ‘wb')
wf.setnchannels(1)
wf.setsampwidth(sample_width)



Y4 O 6‘3}})Wﬁj}l’g‘\w)b‘|"\l>}ﬂ

wf.setframerate(RATE)
wf.writeframes(data)
wrf.close()

# google speech to text

def english():
print("please speak a word into the microphone")
record_to_file('demo.wav')
print("done - result written to demo.wav")

AUDIO_FILE = path.join(path.dirname(path.realpath(__file_)), "demo.wav")

r = sr.Recognizer()
with sr.AudioFile(AUDIO_FILE) as source:
audio = r.record(source) # read the entire audio file

Text= r.recognize_google(audio)
print("Text: " + Text)
return Text

#Sending search statement to raspberry

def search():
global GooyeshSock
global sock
Pactus("'searchl1™)
SendToGooyesh("start™)
word=GooyeshSock.recv(128)

while (" ,6" not in word) & (" &I" not in word) & (" L " not in word)

") & ok I MOt in word):
word=GooyeshSock.recv(128)

Pactus("search™)

if " s " in word:
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SendToGooyesh("search™)
data = GooyeshSock.recv(128)
data=data.decode('cp1256')
data=data.encode(‘utf-('8
SendToServer((
S ="searchfarsi ," + data
sock.sendall(S)
else:
data=english()
S ="searchenglish ," + data
SendToServer()
sock.sendall(S)
# reading a text using pactus
def read():
global sock
SendToServer()
sock.sendall('read’)
time.sleep(2)

Pactus(‘enter")

time.sleep(2)

IP ='192.168.1.18" #set your robot's IP here
PORT = 9559

#text downloading

link = "http://10.7.6.172/files/Text-utf8.txt"

text = open(r'C:\Users\Nao\Downloads\test.txt",'r")
text2=text.read()

text2=text2.decode('utf8")
text.close()

while True:

f = urllib.urlopen(link)

myfilel = f.read()

myfile= myfilel.decode('utf8’)

#checking for new text

if text2 = myfile:
text = open("C:/Users/Nao/Downloads/test.txt",'w")
text.write(myfile.encode("utf-(("8
text.close()
link2 = "http://10.7.6.172/files/Text-unicode.txt"
f2 = urllib.urlopen(link2)
myfile2 = f2.read()
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p = open("D:/AutoText2Wave/TXT/read.txt",'w")
p.write(myfile2)
p.close()
time.sleep(2)
fnamel = "C:/Users/Nao/Desktop/controler/read.wav
with contextlib.closing(wave.open(fnamel,'r')) as f:
frames = f.getnframes()
rate = f.getframerate()
durationl = frames / float(rate)
print 1
print(durationl)

#checking for new audio
while True:
fname2 = "D:/AutoText2Wave/Wave/read.wav"
with contextlib.closing(wave.open(fname2,'r)) as f:
frames = f.getnframes()
rate = f.getframerate()
duration2 = frames / float(rate)
print 2
print(duration2)

if durationl != duration2:
#sending audio to robot
s=ftplib.FTP(IP ,'nao’,'nao")
file2=open(r"D:\AutoText2Wave\WAVE\read.wav",'rb")
s.storbinary('STOR behaviors/play_sound/1.wav'file2)

file2.close()

s.quit()

b = ALProxy("ALBehaviorManager", IP, PORT)

b.runBehavior('play_sound’)

copyfile("D:/AutoText2Wave/WAVE/read.wav",
"C:/Users/Nao/Desktop/controler/read.wav")

break
time.sleep(1)

break

time.sleep(2)
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#connecting to nevisa

def ConnectToGooyesh():
# Create a TCP/IP socket
global GooyeshSock
GooyeshSock = socket.socket(socket. AF_INET, socket. SOCK_STREAM)

# Connect the socket to the port where the server is listening
server_address = ('192.168.1.201', 9998)

print >>sys.stderr, ‘connecting to %s port %s' % server_address
GooyeshSock.connect(server_address)

# Send data
#message = 'This is the message. It will be repeated.’
print >>sys.stderr, 'sending "salam™

def SendToGooyesh(status):
global GooyeshSock
if status=="start":
GooyeshSock.sendall("startt™)

elif status=="search":
GooyeshSock.sendall("search™)

else:
GooyeshSock.sendall("stoppp™)

# robot speacks using paktus
def Pactus(textl):
print textl

if textl=="Gomar";
TOXIL=" 9l s Lo b LS il o3

elif textl=="Afshar":

teXt1=" 8l ) gla Lod b Ladl il oL
elif textl=="Ramezani":

text1="9C il g i J . Slia, BT >
elif text1=="NoDetect":

teXt1="0o (o 1) (S "
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elif textl=="NotDetect":
teXt1="02 (oi 1) (S "
elif textl=="wrong":
eXtL=" 0l = oo e ("
elif textl=="true":
teXt1="¢0ns ool Ol ol g5 oo () 4 ol Jlond - "
elif textl=="enter":
tEthz"u\.::f .5)‘) ‘) J"?-JEJ ijﬁ ‘-;.4 L&.]aj".
elif textl=="searchl":
EEXEL="F d I b el oy e (5 i oL "
elif textl=="search™:
textlz"?r;f el dkﬁ‘j “) @')L.G 4.?:-"
elif textl=="repeat":
textl="u1S | S, 55 gy Ll "

else:
teth"va Py BT B g5 slaws (o r..a\...& oy led e

file = open("1.txt", "w" )#create text file
file.write(textl)
file.close()

shutil.copy2("1.txt", r"D:\AutoText2Wave\TXT")
time.sleep(1)

#connecting with robot N —

IP ='192.168.1.18" #set your robot's IP here
PORT = 9559

#send wav file to robot with ftp----------------—--—-
s=ftplib.FTP(IP ,'nao’,'nao’)
file2=open(r"D:\AutoText2Wave\WAVE\1.wav",'rb")
s.storbinary('STOR behaviors/play_sound/1.wav',file2)

#this is the dir for play_sound behavior in robot
file2.close()
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s.quit()

#active play behavior- e
b = ALProxy("ALBehaviorManager", IP, PORT)
b.runBehavior('play_sound’)

#now robot must read the text

def setStiffnesses (robotIP):
PORT = 9559

try:

motionProxy = ALProxy("ALMotion", robotIP, PORT)
except Exception,e:

print "Could not create proxy to ALMotion™

print "Error was: ",e

sys.exit(1)

motionProxy.setStiffnesses(*Head", 1.0)

def Stiffnessesoff(robotIP):
PORT = 9559

try:

motionProxy = ALProxy("ALMotion", robotIP, PORT)
except Exception,e:

print "Could not create proxy to ALMotion"

print "Error was: ",e

sys.exit(1)

motionProxy.setStiffnesses("Head", 0.0)

def HeadYaw (robotlIP,angles):
PORT = 9559

try:

motionProxy = ALProxy("ALMotion", robotIP, PORT)
except Exception,e:

print "Could not create proxy to ALMotion"

print "Error was: ",e

sys.exit(1)
names = "HeadYaw"
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fractionMaxSpeed = 0.1
motionProxy.setStiffnesses("Head", 1.0)
motionProxy.changeAngles(names,angles,fractionMaxSpeed)

def HeadYawset (robotIP):
PORT = 9559
try:
postureProxy = ALProxy("ALRobotPosture”, robotIP, PORT)
except Exception,e:
print "Could not create proxy to ALMotion"
print "Error was: ",e
sys.exit(1)
postureProxy.goToPosture("Stand”, 1.(0
def HeadPitch (robotlIP,angles):
PORT = 9559
try:
motionProxy = ALProxy("ALMotion", robotIP, PORT)
except Exception,e:
print "Could not create proxy to ALMotion™
print "Error was: ",e
sys.exit(1)
names = "HeadPitch"
fractionMaxSpeed = 0.1

motionProxy.setStiffnesses("Head", 1.0)
motionProxy.changeAngles(names,angles,fractionMaxSpeed)

#connecting to raspberry

def SendToServer():
# Create a TCP/IP socket
global sock
sock = socket.socket(socket. AF_INET, socket. SOCK_STREAM)

# Connect the socket to the port where the server is listening
server_address = ('192.168.1.55', 9998)

print >>sys.stderr, ‘connecting to %s port %s' % server_address
sock.connect(server_address)

print >>sys.stderr, 'sending salam'’

#when some one is recognized:
def knownrec():
#robot turns head
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global x ,y , name, GooyeshSock
robotlp = "192.168.1.18"
motionProxy = ALProxy("ALMotion", *192.168.1.18", 9559)
motionProxy.post.moveTo(X, Y, Theta)
time.sleep(2.0)
anglesl= (x)*almath.TO_RAD
angles2= (-y)*almath.TO_RAD
HeadYaw(robotlp,anglesl)
HeadPitch(robotlp,angles2)
#robot says hello to the person
Pactus(name)
#nevisa waits for predetermined answers
while True:
gest=""
SendToServer()
sock.sendall(*"gesture™)
SendToGooyesh("start™)

#raspberry runs gesture recognition program

data = GooyeshSock.recv(32)

print data
if (" indata) | ("< =" indata)| ("o 5" in data):
break

SendToGooyesh("'stop")

if ("cws" notindata) & ("< =" notin data)& ("o s NOt in data) :

gest=sock.recv(128)

print gest

if (gest=="No0") | (gest=="Yes"):
break

Pactus("repeat")

if ("c.s"indata) | (gest=="No"):

Pactus("wrong("
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elif ("o =" indata) | ("0 5" in data) |(gest=="Yes"):

Pactus("true™)

count=0

while True:
count = count+1
SendToGooyesh("start™)
#user wants to search something or not

data = GooyeshSock.recv(32)
while (" s>=.s" not in data) & ("0l 5" not in data) & ("CL‘,;" not in data) &

") s NOL iN data):

data = GooyeshSock.recv(32)
print data

SendToGooyesh("'stop™)
if ("ru" in data) | ("o s in data):

if count 1=1:

SendToServer()

sock.sendall(*"off")

managerProxy.runBehavior("return™)
break

elif (" =" in data):

if count ==1:

robotlp = "192.168.1.18"

postureProxy = ALProxy("ALRobotPosture"”, robotlp, 9559)

time.sleep(1.0)

postureProxy.goToPosture("Stand”, 1.0)

managerProxy = ALProxy("ALBehaviorManager"”, "192.168.1.18",
(9559

SendToServer()

sock.sendall("on™)

managerProxy.runBehavior("projector")

search()
else:

if count ==1:
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(9559

robotlp = "192.168.1.18"

postureProxy = ALProxy("ALRobotPosture”, robotlp, 9559)
time.sleep(1.0)

postureProxy.goToPosture("Stand”, 1.0)

managerProxy = ALProxy("ALBehaviorManager", "192.168.1.18",

SendToServer()
sock.sendall("on")
managerProxy.runBehavior("projector")

read()

#when robot wants to recognize user

def unknownrec(anglesl):

global sock

robotlp = "192.168.1.18"

postureProxy = ALProxy("ALRobotPosture”, robotlp, 9559)
time.sleep(1.0)

postureProxy.goToPosture("'Stand", 1.0)

motionProxy = ALProxy("ALMotion", "192.168.1.18", 9559)
motionProxy.setWalkArmsEnabled(True, True)

motionProxy.setMotionConfig([["ENABLE_FOOT_CONTACT_PROTECTION",

True]])

X=0

Y=0

Theta = anglesl

print Theta
motionProxy.post.moveTo(X, Y, Theta)
time.sleep(2.0)

X=0.2

Y =0.0

Theta = anglesl

print Theta
motionProxy.post.moveTo(X, Y, Theta)
time.sleep(2.0)

SendToServer()

detectresult="false"
sock.sendall(*'Detect")
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detectresult = sock.recv(128)

print >>sys.stderr, 'received "%s" % detectresult

if detectresult=="false":
detectresult=TurningHead(detectresult)

print detectresult

SendToServer()
sock.sendall(*"Recognition™)
total=sock.recv(128)

return total

def TurningHead(detectresult):
rod=0
rod1=0
y=0
while rod1<1:

if detectresult=="false":

while rod<=1:
robotlp = "192.168.1.18"
print rod
rod2=rod
rod3=rodl
x=20
setStiffnesses("192.168.1.18")
anglesl= (x)*almath.TO_RAD
angles2= (y)*almath.TO_RAD
HeadPitch(robotlp,angles2)
HeadYaw(robotlp,anglesl)
time.sleep(0.5)
SendToServer()
sock.sendall("Detect™)
detectresult = sock.recv(128)
if detectresult=="true":

break

rod=rod+1

rod=0

if detectresult=="false":

while rod<=3:

robotlp ="192.168.1.18"
print rod
rod2=rod
rod3=rod1l
x=-02
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setStiffnesses("192.168.1.18")
anglesl= (x)*almath.TO_RAD
angles2= (y)*almath.TO_RAD
HeadPitch(robotlp,angles2)
HeadYaw(robotlp,anglesl)
time.sleep(0.5)
SendToServer()
sock.sendall(*'Detect")
detectresult = sock.recv(128)
if detectresult=="true":

break
rod=rod+1

if detectresult=="true":
break
rod=0
rodl=rod1+1
y=y-1
print detectresult
return detectresult

if _name__ =='_ main__"
SendToServer()
global sock
SendToServer()
global GooyeshSock
ConnectToGooyesh()

#waiting for user to say hello
SendToGooyesh("start™)
data = GooyeshSock.recv(32)

a:" r)&aﬂ"

while a not in data:
time.sleep(1)
data = GooyeshSock.recv(32)
print data
SendToGooyesh("stop")
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#openning pactus

subprocess.Popen("D:\Pactos\Gooya\PacTxt2WavFile.exe™)

global x ,y , name

robotlp = "192.168.1.18"

rod=0

rod1=0

y=0

detectresult="false"

sock.sendall(*'Detect")

detectresult = sock.recv(128)

print >>sys.stderr, 'received "%s™ % detectresult

if detectresult=="false":
detectresult=TurningHead(detectresult)

print detectresult

if detectresult=="true":
SendToServer()
sock.sendall(*"Recognition™)
total = sock.recv(128)
print total

total2=total.split()
print total2
name=total2[2]
x=0
y=0
if name!="NotDetect"
yl=total2[6]
yl=yl[:-[1
print y1
c=total2[5]
x1=c[1:-[1
print x1
x=-(int(x1)-11/(023
y=-(int(y1)-11/(091

anglesl= (x)*almath.TO_RAD

angles2= (y)*almath.TO_RAD

X=0

Y=0

Theta = anglesl

if (name!="unknown') & (name!='NotDetect'):
knownrec()
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elif name=="unknown’:
total=unknownrec(anglesl)
total2=total.split()
name=total2[2]
x=0
y=0
if (name!="NotDetect'):
yl=total2[6]
yl=yl1[:-[1
c=total2[5]
x1=c[1:-[1
x=-(int(x1)-11/(023
y=-(int(y1)-11/(091
anglesl= (x)*almath.TO_RAD
angles2= (y)*almath.TO_RAD
X=0
Y=0
Theta = anglesl

if (name!="unknown") & (name!="NotDetect'):
knownrec()
elif name=="unknown":
Pactus(name)
robotlp = "192.168.1.18"
postureProxy = ALProxy("ALRobotPosture"”, robotlp, 9559)
time.sleep(1.0)
postureProxy.goToPosture("Sit", 1)

if (name=="NotDetect’):
Pactus(name)
robotlp = "192.168.1.18"
postureProxy = ALProxy("ALRobotPosture"”, robotlp, 9559)
time.sleep(1.0)
postureProxy.goToPosture("Sit", 1)

else:
name='NotDetect'
Pactus(name)
robotlp ="192.168.1.18"
postureProxy = ALProxy("ALRobotPosture”, robotlp(9559 ,
time.sleep(1.0)
postureProxy.goToPosture("Sit", 1)
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else:
name='NoDetect'
Pactus(name)
robotlp = "192.168.1.18"
postureProxy = ALProxy("ALRobotPosture”, robotlp, 9559)
time.sleep(1.0)
postureProxy.goToPosture("Sit", 1)

Stiffnessesoff(*'192.168.1.18")
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const char *facerecAlgorithm = "FaceRecognizer.Fisherfaces;" Fisherfaces . I
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const char *facerecAlgorithm = "FaceRecognizer.LBPH;" LBPH = s
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const char *faceCascadeFilename = "lbpcascade_frontalface.xml";
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const char *eyeCascadeFilename Y= "haarcascade_eye.xml";
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http://docs.opencv.org/2.4/modules/contrib/doc/facerec/facerec_tutorial.html#eigenfaces
http://docs.opencv.org/2.4/modules/contrib/doc/facerec/facerec_tutorial.html#fisherfaces
http://docs.opencv.org/2.4/modules/contrib/doc/facerec/facerec_tutorial.html#local-binary-patterns-histograms
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const int faceWidth =07,
const int faceHeight = faceWidth;
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const int DESIRED_CAMERA_WIDTH = 0291;
const int DESIRED_CAMERA_HEIGHT = 0801;
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const double CHANGE_IN_IMAGE_FOR_COLLECTION = 0.3;
const double CHANGE_IN_SECONDS_FOR_COLLECTION = ;0.1
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const char *windowName = "WebcamFaceRec"; // Name shown in the GUI window.
const int BORDER = 8; // Border between GUI elements to the edge of the image.
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| const bool preprocessLeftAndRightSeparately = true;
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| bool m_debug = false;
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#include <stdio.h>
#include <vector>
#include <string>
#include <iostream>

/I Include OpenCV's C++ Interface
#include "opencv2/opencv.hpp”

/I Include the rest of our code!

#include "detectObject.h™  // Easily detect faces or eyes (using LBP or Haar Cascades).
#include "preprocessFace.h" // Easily preprocess face images, for face recognition.
#include "recognition.h™  // Train the face recognition system and recognize a person from
an image.

#include "ImageUtils.h"  // Shervin's handy OpenCV utility functions.

using namespace cv;

using namespace std;
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5355* MODE_DELETE_ALL Cotisn 4 5 05 5

enum MODES {MODE_STARTUP=0, MODE_DETECTION,
MODE_COLLECT_FACES, MODE_TRAINING, MODE_DELETE_ALL,
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MODE_END};
const char* MODE_NAMES[] = {"Startup", "Detection", "Collect Faces", "Training",
"Delete All", "ERROR!"};

MODES m_mode = MODE_STARTUP; 4l » il Cund 40

int m_selectedPerson = -;1
_@OL‘:“‘JVT.:*‘AQTLS‘J‘UZJJ‘T‘}:’.}“J LS))T@:‘-J\:-)JJJEJJ)}A Jjéo)wx:h'.aa‘

V. %)

int m_numPersons = 0; sl& o 553 LT (gl 5501 03l Jl= a0 G aS™ 1 (630 31 sldas e opl

vector<int> m_latestFaces; o o3 3 5 5 1y 3131 5l ok ap § ) glas 45 Conl (5513 ke

AL S a4 bg e b e pIGULL Lz
[/ Position of GUI buttons:
Rect m_rcBtnAdd;
Rect m_rcBtnDel;
Rect m_rcBtnDebug;
int m_gui_faces_left = -;
int m_gui_faces_top = -;1

el ol azd g atdy 4 sde | (6l tOString C’-U

template <typename T> string toString(T t)

ostringstream out;
out <<t;
return out.str();

{

sl 0l a2 55 e ke 4y 4y S sl fromString b

template <typename T> T fromString(string t)
}

T out;

istringstream in(t);

in >> out;

return out;

9 Dyge ais Gl 3L sy XML guuates gl L6 &)L «!» initDetectors cl:
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void initDetectors(CascadeClassifier &faceCascade, CascadeClassifier &eyeCascadel,
CascadeClassifier &eyeCascade2) {

try { /I Surround the OpenCV call by a try/catch block so we can give a useful error
message!
faceCascade.load(faceCascadeFilename);
} catch (cv::Exception &e) {}

ok 5 Lo gl XML Ll &S Cowl Lins Cﬁw‘mpd@sfaceCascadeﬁ;c.eflu:o'g o) s
ey o OLL @ anl g 355 0 0313 OliS g 5 55 Lot &S5 4 )3 5 ol

if (faceCascade.empty() ) {
cerr << "ERROR: Could not load Face Detection cascade classifier [* <<
faceCascadeFilename << "|!" << endl;
cerr << "Copy the file from your OpenCV data folder (eg:
'C:\\OpenCV\\data\\Ibpcascades') into this WebcamFaceRec folder." << endl;
exit(1);
{
--’)‘i‘d‘(‘y“@b"'ﬁJ""“Cﬁ“-’fi’-’ﬁé‘”)-"‘idiu‘Sgsb}“)-’
cout << "Loaded the Face Detection cascade classifier [ << faceCascadeFilename << "]."
<< endl;

Dgd ey “Uj)-’r—:«%.digwb.XML kb i ol o
try {

eyeCascadel.load(eyeCascadeFilenamel);
} catch (cv::Exception &e) {}

ab sl 5 3h g 03l talad gl s 5 55 Ail o planil s ys 4 50 Slles S

if (eyeCascadel.empty()) {
cerr << "ERROR: Could not load 1st Eye Detection cascade classifier [* <<
eyeCascadeFilenamel << "|!" << endl;
cerr << "Copy the file from your OpenCV data folder (eg:
'C:\\OpenCV\\data\\haarcascades') into this WebcamFaceRec folder." << endl;
exit(1);
{
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cout << "Loaded the 1st Eye Detection cascade classifier [ << eyeCascadeFilenamel <<
"]." << endl;
/I Load the Eye Detection cascade classifier xml file.
try { /I Surround the OpenCV call by a try/catch block so we can give a useful error
message!
eyeCascade2.load(eyeCascadeFilename2);
} catch (cv::Exception &e) {}
if (eyeCascade2.empty() ) {
cerr << "Could not load 2nd Eye Detection cascade classifier [*" <<
eyeCascadeFilename2 << "]." << endl,
/l Dont exit if the 2nd eye detector did not load, because we have the 1st eye detector at
least.
Ilexit(1);
{
else
cout << "Loaded the 2nd Eye Detection cascade classifier [ << eyeCascadeFilename2
<<"]." <<endl,

{

J.EJ'.))}.O L.n{)-ﬁb Jq\j:;‘\f@)y): ..)J‘.S u:.’)jbb,]ou')‘ J""i‘ )chlnltWebcam GU‘)J

.;,:dcjuMu,,,-\‘@,ﬁ,;w&w:iugwfuﬁb

void initWebcam(VideoCapture &videoCapture, int cameraNumber)

Il Get access to the default camera.
try { /I Surround the OpenCV call by a try/catch block so we can give a useful error
message!
videoCapture.open(cameraNumber);
} catch (cv::Exception &e) {}
if (IvideoCapture.isOpened() ) {
cerr << "ERROR: Could not access the camera!” << endl;
exit(1);
{

cout << "Loaded camera " << cameraNumber << "." << endl;

{

sl GUI g0 s 695 p 3L 3,50 JKSI 5 ot 5 2o les 6l » ddrawsString b
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Rect drawString(Mat img, string text, Point coord, Scalar color, float fontScale = 0.6f, int
thickness = 1, int fontFace = FONT_HERSHEY_COMPLEX)
}
Il Get the text size & baseline.
int baseline=0;
Size textSize = getTextSize(text, fontFace, fontScale, thickness, &baseline);
baseline += thickness;
/I Adjust the coords for left/right-justified or top/bottom-justified.
if (coord.y >=0) {
/I Coordinates are for the top-left corner of the text from the top-left of the image, so
move down by one row.
coord.y += textSize.height;
{

else {

/I Coordinates are for the bottom-left corner of the text from the bottom-left of the
image, so come up from the bottom.
coord.y += img.rows - baseline + 1;
{
/I Become right-justified if desired.
if (coord.x < 0) {
coord.x += img.cols - textSize.width + 1;

/I Get the bounding box around the text.

Rect boundingRect = Rect(coord.x, coord.y - textSize.height, textSize.width, baseline +
textSize.height);

/I Draw anti-aliased text.

putText(img, text, coord, fontFace, fontScale, color, thickness, CV_AA);

/I Let the user know how big their text is, in case they want to arrange things.

return boundingRect;

{

Caw‘ GUI 2 ol oalainl LQLAAJJ r.w) Lg‘_}" dl’aWButton CU
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Rect drawButton(Mat img, string text, Point coord, int minWidth = 0)
h

int B = BORDER;

Point textCoord = Point(coord.x + B, coord.y + B);

/I Get the bounding box around the text.

Rect rcText = drawString(img, text, textCoord, CV_RGB(0,0,0));

/I Draw a filled rectangle around the text.

Rect rcButton = Rect(rcText.x - B, rcText.y - B, rcText.width + 2*B, rcText.height +
2*B);

/[ Set a minimum button width.

if (rcButton.width < minWidth)

rcButton.width = minWidth;

/l Make a semi-transparent white rectangle.

Mat matButton = img(rcButton);

matButton += CV_RGB(90, 90, 90);

/I Draw a non-transparent white border.

rectangle(img, rcButton, CV_RGB(200,200,200), 1, CV_AA);

/I Draw the actual text that will be displayed, using anti-aliasing.

drawsString(img, text, textCoord, CV_RGB(;((02,55,01

return rcButton;

SIS Canbn LT o5 S o s b pl ol GUI i3 4 by e 55 isPoOINtINReCE o0

.?E@\aaﬁoﬁ%()i).béu%5.)6_9)ﬁ6U|aﬁ;lg:é_g‘)jav\ﬁa

bool isPointInRect(const Point pt, const Rect rc)
§
if (pt.x >=rc.x && pt.x <= (rc.x + rc.width - ((1
if (pt.y >=rc.y && pt.y <= (rc.y + rc.height - ((1
return true;
return false;

{

Js)lfé\fdlﬁjgﬁ;.w‘GU| oﬁr.lg:‘_;})joﬁ(bﬁ‘%“u@uﬁ&‘ﬁaonl\ﬂouse CU

Jyl‘SALgJ?‘JBOPENCV@)Md{éb}f‘)}bbu\j@di:lfom‘_;))j

void onMouse(int event, int x, inty, int, void*)

H
if (event != CV_EVENT_LBUTTONDOWN)

return;
~ st OB U Sl oM 0ls 8 1 5 (618 plnil Dk oS s 0kt plnil (o SUS S|
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Point pt = Point(x,y);
.u\fu.aoﬂ:'-bpomtcjiQéﬁ))‘)bﬁ“w}ncéﬁoﬁcw‘%“ﬁ‘

(Add Person) S5 Lasd 035 @lol aaS's ) 5 LT & 558 0 &S IS 31 idu ol o

e bl s &SUS

if (isPointinRect(pt, m_rcBtnAdd)) }
cout << "User clicked [Add Person] button when numPersons was " << m_numPersons
<<endl,

CAST 5L (ST ol sl (il eds ESUUST ased 05 S w3l 4aSTs (5 p S Sy oo

if ((m_numPersons == 0) || (m_latestFaces[m_numPersons- =< [1} ((0
// Add a new person.
m_numPersons++;
m_latestFaces.push_back(-1); // Allocate space for an extra person.
cout << "Num Persons: " << m_numPersons << endl;

{

/I Use the newly added person. Also use the newest person even if that person was empty.
m_selectedPerson = m_numPersons - ;1
m_mode = MODE_COLLECT_FACES;

{

Camdge a4 b,y il ([Delete AlDawa Cods aSs (g5, , SIS Jf!

355 s*MODE_DELETE_ALL

else if (isPointInRect(pt, m_rcBtnDel)) {
cout << "User clicked [Delete All] button." << endl;
m_mode = MODE_DELETE_ALL,;

{

LS o ks M_debUg jukze ldie (i 03 5 DEDUG 40575 (53, » SIS S

else if (isPointinRect(pt, m_rcBtnDebug)) {
cout << "User clicked [Debug] button." << endl;
m_debug = Im_debug;
cout << "Debug mode: " << m_debug << endl;

{
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SIS g 1 (b (695 2 (s L ol SSUST s 4aST 1SS i (655 2 S (S 02
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else {
cout << "User clicked on the image" << endl;
/I Check if the user clicked on one of the faces in the list.
int clickedPerson = -;1
for (int i=0; i<m_numPersons; i++) {
if (m_gui_faces_top >=0) {
Rect rcFace = Rect(m_gui_faces_left, m_gui_faces top + i * faceHeight,
faceWidth, faceHeight);
if (isPointinRect(pt, rcFace)) {
clickedPerson = i;
break;

{
{
{

sl s o jlad 4 « M_selectedPerson uce (il os SIS 5las 1 S g5y 2 S

»\566 S MODE_COLLECT_FACES LY ML:J: sl«:&;}ﬁ o J..SGA S ol

/I Change the selected person, if the user clicked on a face in the GUI.
if (clickedPerson >=0) {
I/l Change the current person, and collect more photos for them.
m_selectedPerson = clickedPerson; // Use the newly added person.
m_mode = MODE_COLLECT_FACES;

{

jw%;,,.p@.a‘_;,,ﬁa}mgosﬁ‘_;\w;@;a‘_;ﬂjaourl;.;‘aiﬁ&g,,;,;
Cabpn 33 S Sppe ol 53 S Sl ks SIS a5l S e )
Sl Cambee 4 asly 5 03 S X Cuxdee Jb- ¢ﬁ|o;_,.3 MODE_COLLECT_FACES

.39, s (MODE_TRAINING)

Il Otherwise they clicked in the center.
else {
I/l Change to training mode if it was collecting faces.
if (m_mode == MODE_COLLECT_FACES) {
cout << "User wants to begin training." << endl;
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m_mode = MODE_TRAINING;

{
{
{
it

sbolhee el 8" ol 4l ol )3 ol w0 recognizeAndTrainUsingWebcam  »s

void recognizeAndTrainUsingWebcam(VideoCapture &videoCapture, CascadeClassifier
&faceCascade, CascadeClassifier &eyeCascadel, CascadeClassifier &eyeCascade?2)

}

Ptr<FaceRecognizer> model;
vector<Mat> preprocessedFaces;
vector<int> faceLabels;

Mat old_prepreprocessedFace;
double old_time = 0;

m_mode = MODE_DETECTION;

o2t N T 3)5m 5 @S 0 C3L 5 a3 S ) pslad b il K )3 e
35d 0315 HLid AUS amio (65, ESCAPE 4085 45T b o OLL Sloj adl> oyl

while (true) {
Mat cameraFrame;

videoCapture >> cameraFrame; .53 jl -~ PR PP
OLL 4l 9548 wedls Wl =55 5o &Ua:'- 0 gdd ol s Qﬁ)jsj\@.i}s\f@)y):

3 g
if( cameraFrame.empty() ) {
cerr << "ERROR: Couldn't grab the next camera frame." << endl;
exit(1);
{

el S ed 3l o 31 oS SUBULs s e 48 8 0T 5

Mat displayedFrame;
cameraFrame.copyTo(displayedFrame);

int identity = -;1
// Find a face and preprocess it to have a standard size and contrast & brightness.
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Rect faceRect; 15,8 oy g eds 53 0dkd 03ls Laseis Oy ge O ¢ iie

S Sl pite 95 cpl Sldas 0 Ol 1) Oy YL Cnly 9 o CunBse Sie 95 oy

.ﬁj.&':uﬁ ol Lhr.&::
Rect searchedLeftEye, searchedRightEye;

Point leftEye, rightEye; ..uas oo OLL 15 0dd 0313 jadels Cunl) 5 o Slaptar 0%

sedd Lo A b ys Sl de Gls cplosd o Sl 8 getPreprocessedFace GU Gl L s

TSR W) up...odé' Oy gl D .Jb;uﬁ ("UB BENSEY ) u.a.;:;.&J dL..,.s 4 o r\:u‘ Q\.a.;.]a..'v'
MJGAMDJ‘J\L&‘&LJBM‘)OT@‘JDK)&L&)_) GCJ)}..&LSG)"JJ‘

Mat preprocessedFace = getPreprocessedFace(displayedFrame, faceWidth, faceCascade,
eyeCascadel, eyeCascade2, preprocessLeftAndRightSeparately, &faceRect, &leftEye,
&rightEye, &searchedLeftEye, &searchedRightEye);

bool gotFaceAndEyes = false;
if (preprocessedFace.data)
gotFaceAndEyes = true;
/l Draw an anti-aliased rectangle around the detected face.

MQ)V}D}.AS@V.M)FGJA&Q)}&)}JQ“\{G&OJ‘JM@)}.&;‘

S o ey IS 8 (555 (T 015 G dlagtin 1SS s
if (faceRect.width > 0) {
rectangle(displayedFrame, faceRect, CV_RGB(255, 255, 0), 2, CV_AA);
// Draw light-blue anti-aliased circles for the 2 eyes.
Scalar eyeColor = CV_RGB(0,255,255);

if (leftEye.x >=0) { // Check if the eye was detected
circle(displayedFrame, Point(faceRect.x + leftEye.x, faceRecty + leftEye.y), 6,
eyeColor, 1, CV_AA);
{

if (rightEye.x >=0) { // Check if the eye was detected
circle(displayedFrame, Point(faceRect.x + rightEye.x, faceRect.y + rightEye.y), 6,
eyeColor, 1, CV_AA);
{
{
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'Lserbu‘bu"dbwuﬁjgc.})b)\}gsﬂb-?))MUJ:CA:&;}AKJ“LWLSAJ{MB‘))
Aas
if (m_mode == MODE_DETECTION) {
/I Don't do anything special. . byl j5 ool HI8 (led a5 S ol s
{

else if (m_mode == MODE_COLLECT_FACES) {

30 03 s b Sl ol ooy et o 53 Sy g LT & 558 0 S il ol o 5o
bé.\ngé)::;@ﬁ&Lg\..\:.:‘n\.:c\.aljﬁ)..\.m\.:‘.i(lqd\ SO g odis odls i oS

b oa |l IS aalsl 3 g 0d 0315 Laeis S Ll Ll

if (gotFaceAndEyes) {

ﬁ})boMcJBMQ)yQQTQ‘gw o‘}:#‘djl? ﬁ})b&)ﬂﬁ&;&&'&)y)s

double imageDiff = 10000000000.0;

if (old_prepreprocessedFace.data) {
imageDiff = getSimilarity(preprocessedFace, old_prepreprocessedFace);

{

) 55 0l 0305 yadeli &30 OF 53 48 (A3 0 3 L (6ol o S8l 5 w Oloj Oljn proman

double current_time = (double)getTickCount();
double timeDiff_seconds = (current_time - old_time)/getTickFrequency();
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PR C))L&S O‘j:ﬁ "y é‘,ﬁ:@ u;jbﬁ: 63')}@ 0D el 0als M )9l g S
MBSl hy edie d> | (timeDiff_seconds) b 3 3L 5 Oley SO O e (imageDiff)

if  ((imageDiff >  CHANGE_IN_IMAGE_FOR_COLLECTION) &&
(timeDiff_seconds > CHANGE _IN_SECONDS FOR_COLLECTION)) {

o3ls 4l 3 uf:j}»TLgLAoJ\J 48 gazma 33 9 duwloes 55 Oy see L;\A%Tdfé-ﬁﬂ}.,d b p ool s

Ll 55 50T (SWosls as gazes 05 S 5 28 jshte 4 48 pl 5 5d

Mat mirroredFace;
flip(preprocessedFace, mirroredFace, 1);

o:\:Mﬂjww4{¢QT)'|L;!4.:;“TJ3,,4?°|J¢A@oﬁo:\;u@ﬁ&)yﬂjﬁdw

gd o LSl o)l 513 Guy95 6909, ol dl= 534S (63,5 gl 5ol

preprocessedFaces.push_back(preprocessedFace);
preprocessedFaces.push_back(mirroredFace);
faceLabels.push_back(m_selectedPerson);
faceLabels.push_back(m_selectedPerson);

Solal cul 358 00,55 (ol 0k 4 S 35 o 5148 Gl T 8 geds o F T 40 Sojlal K
3,8 oo ol B e3lial 35 90 ((sm Slaws B b o) 2 81

m_latestFaces[m_selectedPerson] = preprocessedFaces.size() - 2; // Point to the non-
mirrored face.

sde ol il b GUI 3 b3 590 55 Sl ods 4 5 glas sliws toles gl bws 55 U8

cout << "Saved face
m_selectedPerson << endl;

<< (preprocessedFaces.size()/2) << for person >> "

BE v)nje QT}oJfJ» onM QT Q)}.ﬂﬁ}ﬁej UA\.A) d>= 45)}.& 49.-}'5.&);')‘{ 4.(«»‘ &‘j,
S s kit 53 GUI 3 (o gn aimis 1 dm oSl ol 0305 13 55507 a5 gaes
Db o3l ioled daw il

Mat displayedFaceRegion = displayedFrame(faceRect);

displayedFaceRegion += CV_RGB(90,90,90);
I/ Keep a copy of the processed face, to compare on next iteration.

Ol) 5 GOl 2 03 Suge el (Sdn @ p 9> Soge psal Hlael Dl jaseli
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old_prepreprocessedFace = preprocessedFace;
old_time = current_time;
{

{
{

else if (m_mode == MODE_TRAINING) {
LT & Epe- S Tl (il axils !5 (MODE_TRAINING) Lg,f.sli Il 55 S g Jf|

c‘..:.'f oslenul Eigenfaces 1 &S 550 53 o b A ol sl 4 s u.:ajj.nT slaosls sluws
S o3lizul Fisherfaces 51 &8 5550 53 Lol .euns 25587 o 35 &G gl baib 1) it 05l oo

V":'&L awdls el )5 1) L8 93 Gl ihsel (sbaesls &b Sl Je ulj).aT Sy
bool haveEnoughData = true;

: Fisherfaces (sl » 31 3 sluas 03, ¢S

if (strcmp(facerecAlgorithm, "FaceRecognizer.Fisherfaces™") == 0) {
if ((m_numPersons < 2) || (m_numPersons == 2 && m_latestFaces[1] <0) ) {
cout << "Warning: Fisherfaces needs atleast 2 people, otherwise there is nothing
to differentiate! Collect more data ..." << endl;
haveEnoughData = false;

{
{

:uiij‘_;‘ﬁo:b;ﬁ)r.x.ol.i;ﬁjozjf&?

if (m_numPersons < 1 || preprocessedFaces.size() <= 0 || preprocessedFaces.size() =
faceLabels.size()) {
cout << "Warning: Need some training data before it can be learnt! Collect more
data ..." << endl;
haveEnoughData = false;

{

301 &l learnCollectedFaces gl s s S5 oIl 4 Sl slaesls slaw S
2eh g Sl ks
if (haveEnoughData) {

model = learnCollectedFaces(preprocessedFaces, faceLabels, facerecAlgorithm);

h%‘)&}yT‘s‘ﬂobL&.«n‘.}))ﬂﬂju C-L.ill.:u‘:true)‘w\}.ﬁm_debugﬂb;‘cxjuiﬁq).}

ol s 540U 5 (61 b 03,57 S s (6l b ot cpl o Aas e OLES
if (m_debug)
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showTrainingDebugData(model, faceWidth, faceHeight);
(MODE_DETECT'ON) a;@q:- u.a.:?m"..'f g;::t.;j.ﬂ 44 a_)l.vb MUJ.: 9 C_,.w‘ ol VLJ ‘J:IJ}ﬂT d\:—

))—&3@ }.G....e“"'

m_mode =MODE_DETECTION;

{

03ls T - 4wl p b 9o 340 5 35”051l 4 ) ae] slaesls sl S
oyl e AL e O S ss (PP I A o] O
.33 % » (MODE_COLLECT_FACES)

else {
Il Since there isn't enough training data, go back to the face collection mode!
m_mode = MODE_COLLECT_FACES;

{

) Ao ;'}-\9- 4S5 SS9y » J?‘DEIQte all B (GUI &;::’.;j.ﬂ BE) CJ\.;UL’ ol é_i“.lf

MODE_DELETE_ALL Ls ize aed b ol 53 isdge Ll 35 i oS 55,8 o 13
0393 4l Comd a5 L oo ol o 1 S 0d b (slaosls 5 L3 5 ey adsl Sl
&Il ,sMODE_DETECTION. 5 & s I 3

} else if (m_mode == MODE_DELETE_ALL) {
I/ Restart everything!
m_selectedPerson = -;1
m_numPersons = 0;
m_ latestFaces.clear();
preprocessedFaces.clear();
faceLabels.clear();
old_prepreprocessedFace = Mat();
// Restart in Detection mode.
m_mode = MODE_DETECTION;

{

OLL asl 5 das oo Sioled Iy ollast s 5 53 (il b 5050 51 8 (G5 aslp Cunbsn S|

2y e
else {
cerr << "ERROR: Invalid run mode " << m_mode << endl;
exit(1);
{
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Rect rcHelp;
if (m_mode == MODE_DETECTION)
help = "Click [Add Person] when ready to collect faces.";
else if (m_mode == MODE_COLLECT_FACES)
help = "Click anywhere to train from your " + toString(preprocessedFaces.size()/2) +
" faces of " + toString(m_numPersons) + " people.";
else if (m_mode == MODE_TRAINING)
help = "Please wait while your " + toString(preprocessedFaces.size()/2) + " faces of "
+ toString(m_numPersons) + " people builds.";
if (help.length() > 0) {
I/l Draw it with a black background and then again with a white foreground.
/I Since BORDER may be 0 and we need a negative position, subtract 2 from the
border so it is always negative.
float txtSize = 0.4;
drawString(displayedFrame, help, Point(BORDER, -BORDER-2), CV_RGB(0,0,0),
txtSize); // Black shadow.
rcHelp = drawsString(displayedFrame, help, Point(BORDER+1, -BORDER- (1
CV_RGB(255,255,255), txtSize); // White text.

{

/I Show the current mode.
if (m_mode >= 0 && m_mode < MODE_END) {
string modeStr = "MODE: " + string(MODE_NAMES[m_mode]);
drawString(displayedFrame, modeStr, Point(BORDER, -BORDER-  2-
rcHelp.height), CV_RGB(0,0,0));  // Black shadow
drawsString(displayedFrame,  modeStr,  Point(BORDER+1, -BORDER- 1-
rcHelp.height), CV_RGB(0,255,0)); // Green text

{

C.».w‘GUlj.} ol u;JL’J‘-u‘""ﬁJiﬁL‘J ﬁbé‘jﬁ)ﬁ

I/l Show the current preprocessed face in the top-center of the display.

int cx = (displayedFrame.cols - faceWidth) / 2;

if (preprocessedFace.data) {
I/l Get a BGR version of the face, since the output is BGR color.
Mat srcBGR = Mat(preprocessedFace.size(), CV_8UC3);
cvtColor(preprocessedFace, srcBGR, CV_GRAY2BGR);
/I Get the destination ROI (and make sure it is within the image!).
/Imin(m_gui_faces_top + i * faceHeight, displayedFrame.rows - faceHeight);
Rect dstRC = Rect(cx, BORDER, faceWidth, faceHeight);
Mat dstROI = displayedFrame(dstRC);
I/l Copy the pixels from src to dst.
srcBGR.copyTo(dstROl);
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/I Draw an anti-aliased border around the face, even if it is not shown.
rectangle(displayedFrame, Rect(cx-1, BORDER-1, faceWidth+2, faceHeight+2),
CV_RGB(200,200,200), 1, CV_AA);

displayedFrame ,; yai (5, 52 GUI (saaeS™ o

/I Draw the GUI buttons into the main image.

m_rcBtnAdd = drawButton(displayedFrame, "Add Person", Point(BORDER,
BORDER));

m_rcBtnDel = drawButton(displayedFrame, "Delete All", Point(m_rcBtnAdd.x,
m_rcBtnAdd.y + m_rcBtnAdd.height), m_rcBtnAdd.width);

m_rcBtnDebug = drawButton(displayedFrame, "Debug", Point(m_rcBtnDel.x,

m_rcBtnDel.y + m_rcBtnDel.height), m_rcBtnAdd.width);

'@dmw‘JWGUILs")"’d—6yb))‘)°ﬁj‘)‘°u°ﬂ>’j’}daﬁ"’ﬂ) they
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I/l Show the most recent face for each of the collected people, on the right side of the display.
m_gui_faces_left = displayedFrame.cols - BORDER - faceWidth;
m_gui_faces_top = BORDER,;
for (int i=0; i<m_numPersons; i++) {
int index = m_latestFaces][i];
if (index >= 0 && index < (int)preprocessedFaces.size()) {
Mat srcGray = preprocessedFaces[index];
if (srcGray.data) {
/I Get a BGR version of the face, since the output is BGR color.
Mat srcBGR = Mat(srcGray.size(), CV_8UC3);
cvtColor(srcGray, srcBGR, CV_GRAY2BGR);
/I Get the destination ROI (and make sure it is within the image!).
int y = min(m_gui_faces top + i * faceHeight, displayedFrame.rows -
faceHeight);
Rect dstRC = Rect(m_gui_faces_left, y, faceWidth, faceHeight;(
Mat dstROI = displayedFrame(dstRC);
Il Copy the pixels from src to dst.
srcBGR.copyTo(dstROl);
{

{
i
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/I Highlight the person being collected, using a red rectangle around their face.
if (m_mode == MODE_COLLECT_FACES) {
if (m_selectedPerson >= 0 && m_selectedPerson < m_numPersons) {
int 'y = min(m_gui_faces top + m_selectedPerson * faceHeight,
displayedFrame.rows - faceHeight);
Rect rc = Rect(m_gui_faces_left, y, faceWidth, faceHeight);
rectangle(displayedFrame, rc, CV_RGB(255,0,0), 3, CV_AA);
{
{
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/[ Highlight the person that has been recognized, using a green rectangle around their face.

if (identity >= 0 && identity < 1000) {

int y = min(m_gui_faces top + identity * faceHeight, displayedFrame.rows -

faceHeight);

Rect rc = Rect(m_gui_faces_left, y, faceWidth, faceHeight);

rectangle(displayedFrame, rc, CV_RGB(0,255,0), 3, CV_AA);
{

R Ol Gsy 24 &IGUI Gl plei b ol o displayedFrame ; soai o led

/I Show the camera frame on the screen.
imshow(windowName, displayedFrame);
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if (m_debug) {
Mat face;
if (faceRect.width > 0) {
face = cameraFrame(faceRect);
if (searchedLeftEye.width > 0 && searchedRightEye.width > 0) {
Mat topLeftOfFace = face(searchedLeftEye);
Mat topRightOfFace = face(searchedRightEye);
imshow("topLeftOfFace", topLeftOfFace);
imshow("topRightOfFace", topRightOfFace;(

{

{
if ('model.empty())
showTrainingDebugData(model, faceWidth, faceHeight);
{

&L Sl o3y |y Escape wlS™ )8 LT uS™ ¢S oS S o o il Le Y0 &b ol skl s
@ 4l Sy opl o3 b o OLL asl )8 Low 5 ESCAPE AUST (s 03,88 Oy sep )3
355 oo pll (JS llles 1SS 5 43, while ail> (gl
char keypress = waitKey(20); // This is needed if you want to see anything!
if (keypress == VK_ESCAPE) { // Escape Key

// Quit the program!
break;

{
}/end while
{
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int main(int argc, char *argv[])
}
CascadeClassifier faceCascade;
CascadeClassifier eyeCascadel;
CascadeClassifier eyeCascade2;
VideoCapture videoCapture;
/I Load the face and 1 or 2 eye detection XML classifiers.
initDetectors(faceCascade, eyeCascadel, eyeCascade2);
cout << endl;
cout << "Hit 'Escape' in the GUI window to quit." << endl;

ST B 5 ) g0 s 93 0sled Ol 0 SRS ol o
int cameraNumber = 0; // Change this if you want to use a different camera device.
if (argc>1) {
cameraNumber = atoi(argv[1]);

{

/I Get access to the webcam.
initWebcam(videoCapture, cameraNumber);

/I Try to set the camera resolution. Note that this only works for some cameras on

/I some computers and only for some drivers, so don't rely on it to work!
videoCapture.set(CV_CAP_PROP_FRAME_WIDTH, DESIRED_CAMERA_WIDTH);
videoCapture.set(CV_CAP_PROP_FRAME_HEIGHT, DESIRED_CAMERA_HEIGHT);

/I Create a GUI window for display on the screen.

namedWindow(windowName); // Resizable window, might not work on Windows.

/I Get OpenCV to automatically call my "onMouse()" function when the user clicks in the
GUI window.

setMouseCallback(windowName, onMouse, 0);

/I Run Face Recogintion interactively from the webcam. This function runs until the user
quits.

recognizeAndTrainUsingWebcam(videoCapture, faceCascade, eyeCascadel,
eyeCascade?2);

return 0;

{
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[[FaceRecognizer.Eigenfaces": Eigenfaces, also referred to as PCA (Turk and Pentland,
YA,

/[FaceRecognizer.Fisherfaces": Fisherfaces, also referred to as LDA (Belhumeur et al,
7991(.

/[FaceRecognizer.LBPH": Local Binary Pattern Histograms (Ahonen et al, 6002(.

const char *facerecAlgorithm = "FaceRecognizer.Fisherfaces;"

[[const char *facerecAlgorithm = "FaceRecognizer.Eigenfaces;"

[[const char *facerecAlgorithm = "FaceRecognizer.LBPH ;"

BRI PO mb..? LT 5130 5 os ui)'j.eT sl pl e gl p alT d> di.i (ol &S s
oldas 4> a .l vV il Fisherface v“»ﬂi” sl 90l peigenface rzwjis\ Sy s
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const float UNKNOWN_PERSON_THRESHOLD = » ¥f ;
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/I Cascade Classifier file, used for Face Detection.

const char *faceCascadeFilename = "lbpcascade_frontalface.xml"; // LBP face detector.
/lconst char *faceCascadeFilename = "haarcascade frontalface alt_tree.xml"; // Haar face
detector.

/lconst char *eyeCascadeFilenamel = "haarcascade_lefteye 2splits.xml";  // Best eye
detector for open-or-closed eyes.
/lconst char *eyeCascadeFilename2 = "haarcascade_righteye 2splits.xml™;  // Best eye

detector for open-or-closed eyes.

/lconst char *eyeCascadeFilenamel = "haarcascade_mcs_lefteye.xml"; /[ Good eye
detector for open-or-closed eyes.
/lconst char *eyeCascadeFilename2 = "haarcascade_mcs_righteye.xml”; // Good eye
detector for open-or-closed eyes.
const char *eyeCascadeFilenamel = "haarcascade_eye.xml"; I/ Basic eye detector for

open eyes only.
const char *eyeCascadeFilename2 = "haarcascade_eye tree_eyeglasses.xml"; // Basic eye
detector for open eyes if they might wear glasses.

/I Set the desired face dimensions. Note that "getPreprocessedFace()" will return a square
face.
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const int faceWidth = 70;
const int faceHeight = faceWidth;

/[ Try to set the camera resolution. Note that this only works for some cameras on
/I some computers and only for some drivers, so don't rely on it to work!

const int DESIRED_CAMERA_WIDTH = 1920;//640;1920;

const int DESIRED_CAMERA HEIGHT = 1080;//480;1080;

const bool preprocessLeftAndRightSeparately = true; // Preprocess left & right sides of the
face separately, in case there is stronger light on one side.

/I Set to true if you want to see many windows created, showing various debug info. Set to 0
otherwise.

bool m_debug = false;

#include <stdio.h>
#include <vector>
#include <string>
#include <iostream>
#include <fstream>
#include <time.h>

Il Include OpenCV's C++ Interface
#include "opencv2/opencv.hpp"

/I Include the rest of our code!

#include "detectObject.h"  // Easily detect faces or eyes (using LBP or Haar Cascades).
#include "preprocessFace.h" // Easily preprocess face images, for face recognition.
#include "recognition.h™  // Train the face recognition system and recognize a person from
an image.

#include "ImageUtils.h"  // Shervin's handy OpenCV utility functions.

using namespace cv;
using namespace std;
#if !defined VK_ESCAPE
#define VK_ESCAPE 0x1B  // Escape character (27)
#endif
string label;
/I C++ conversion functions between integers (or floats) to std::string.
template <typename T> string toString(T t)
}
ostringstream out;
out <<t;
return out.str();

{

/I Load the face and 1 or 2 eye detection XML classifiers.
void initDetectors(CascadeClassifier &faceCascade, CascadeClassifier &eyeCascadel,
CascadeClassifier &eyeCascade?)

// Load the Face Detection cascade classifier xml file.
try { /I Surround the OpenCV call by a try/catch block so we can give a useful error
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message!
faceCascade.load(faceCascadeFilename);
} catch (cv::Exception &e) {}
if ( faceCascade.empty() ) {
cerr << "ERROR: Could not load Face Detection cascade classifier [" <<
faceCascadeFilename << "|!" << endl,
cerr << "Copy the file from your OpenCV data folder (eg:
'C:\\OpenCV\\data\\Ibpcascades') into this WebcamFaceRec folder." << endl;
exit(1);
{
cout << "Loaded the Face Detection cascade classifier [ << faceCascadeFilename << "]."
<< endl;
/I Load the Eye Detection cascade classifier xml file.
try { /I Surround the OpenCV call by a try/catch block so we can give a useful error
message!
eyeCascadel.load(eyeCascadeFilenamel);
} catch (cv::Exception &e) {}
if (eyeCascadel.empty()) {
cerr << "ERROR: Could not load 1st Eye Detection cascade classifier [" <<
eyeCascadeFilenamel << "|I" << endl;
cerr << "Copy the file from your OpenCV data folder (eg:
'C:\\OpenCV\\data\\haarcascades') into this WebcamFaceRec folder." << endl;
exit(1);
{
cout << "Loaded the 1st Eye Detection cascade classifier [" << eyeCascadeFilenamel <<
"]." << endl;

/I Load the Eye Detection cascade classifier xml file.
try { /I Surround the OpenCV call by a try/catch block so we can give a useful error
message!
eyeCascade2.load(eyeCascadeFilename2);
} catch (cv::Exception &e) {}
if (eyeCascade2.empty() ) {
cerr << "Could not load 2nd Eye Detection cascade classifier [" <<
eyeCascadeFilename2 << "]." << endl;
// Dont exit if the 2nd eye detector did not load, because we have the 1st eye detector at
least.
Hexit(;(1
{
else
cout << "Loaded the 2nd Eye Detection cascade classifier [ << eyeCascadeFilename2
<<"]." <<endl;

{
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void recognizeAndTrainUsingWebcam(CascadeClassifier &faceCascade, CascadeClassifier
&eyeCascade ), CascadeClassifier &eyeCascade Y (

Ptr<FaceRecognizer> model;

st 05i5 S3L fu)s & (Shse 53 Dl s a4 LAl 5 QS 5o e 5 IS o
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VideoCapture cam(* ;(
if(cam.isOpened()){
cout<<"ERROR not opened "<< endl;

I return -);

Yelse{

Sose g S el Glaj Dke e sl Olej () 350 053 £ 0 Olej S sl J3
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clock t t start video,t duration_video;
t start video=clock();

Pahn el m AV Bo g (AL sl A a2 23l 4l

float seconds=0;
while (seconds<20) {

9 b LUl gyl 5 sl S

Mat cameraFrame;
bool b=cam.read(cameraFrame);

if("b){
cout<<"ERROR : cannot read"<<endl;
/Ireturn -;1
{
s i o3 SN el 5 ($33)5 2585 S35 2 313 e ol
int identity = -;1

// Find a face and preprocess it to have a standard size and contrast & brightness.

Rect faceRect; // Position of detected face.

Rect searchedLeftEye, searchedRightEye; // top-left and top-right regions of the face, where
eyes were searched.

Point leftEye, rightEye; // Position of the detected eyes.

Mat preprocessedFace = getPreprocessedFace(cameraFrame, faceWidth, faceCascade,
eyeCascadel, eyeCascade2, preprocessLeftAndRightSeparately, &faceRect, &leftEye,
&rightEye, &searchedLeftEye, &searchedRightEye);
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bool gotFaceAndEyes = false;
if (preprocessedFace.data)
gotFaceAndEyes = true;

a2 4 0) Ll b 0 I 2hy edd (b by Ske ST, E e 05l 1y (S5S Ol e
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t_duration_video=clock();
float diff_detect ((float)t_duration_video-(float)t_start_video);
float seconds_detect = diff_detect/ CLOCKS_PER_SEC;
if (seconds_detect > 5){
ofstream myfile;
myfile.open(“rec.txt", std::ofstream::out | std::ofstream::trunc);
myfile << "person : "<< "NotDetect" <<endl;
myfile.close();
break;

{
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if (gotFaceAndEyes ) {
S o Sl Sa alh Sose paseil Gl e lsled p 0 0l () o 5l S
t_start_video=clock();
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Mat reconstructedFace;

model = Algorithm::create<FaceRecognizer>(facerecAlgorithm);
model->load("'/home/pi/Desktop/shervin/build/new_face_model.ymlI");
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reconstructedFace = reconstructFace(model, preprocessedFace);
double similarity = getSimilarity(preprocessedFace, reconstructedFace);
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string outputStr;
if (similarity < UNKNOWN_PERSON_THRESHOLD) {
/[ 1dentify who the person is in the preprocessed face image.
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identity = model->predict(preprocessedFace);
outputStr = toString(identity);
Yelse {
/I Since the confidence is low, assume it is an unknown person.
outputStr = "Unknown";

{

cout << "ldentity: " << outputStr << ". Similarity: " << similarity << endl;
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label="",
if (outputStr=="0"){
label = "Afshar";
Yelse if (outputStr=="1"){
label = "Ramezani";
Yelse if (outputStr=="2"){
label = "Gomar";
Yelse if (outputStr=="Unknown"){
label = "unknown";

ofstream myfile;

myfile.open (“rec.txt");

myfile << "person : "<< label <<endl;

myfile<<"position: "<<Point(faceRect.x
+(leftEye.x+rightEye.x)/2,faceRect.y+(leftEye.y+rightEye.y)/2) <<endl;

myfile.close();

Al oo OLL sl cdas aseii ) (635 4 S a0 53

if(label!="" && label!="unknown"){
break;

{
YHiend if
}/end while
}/end else

{

S S w5 Gl s o el i ol w55 Main w6

int main(int argc, char *argv[])
}
CascadeClassifier faceCascade;
CascadeClassifier eyeCascadel;
CascadeClassifier eyeCascade2;
VideoCapture videoCapture;
/I Load the face and 1 or 2 eye detection XML classifiers.
initDetectors(faceCascade, eyeCascadel, eyeCascade?);

/[ Try to set the camera resolution. Note that this only works for some cameras on
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/I some computers and only for some drivers, so don't rely on it to work!

videoCapture.set(CV_CAP_PROP_FRAME_WIDTH,
DESIRED_CAMERA_WIDTH);

videoCapture.set(CV_CAP_PROP_FRAME_HEIGHT ,
DESIRED_CAMERA_HEIGHT);

/I Run Face Recogintion interactively from the webcam. This function runs until the
user quits.

recognizeAndTrainUsingWebcam(faceCascade,eyeCascadel, eyeCascade?2);

return O;

{
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const char *faceCascadeFilename = “Ibpcascade_frontalface.xml” ;
[[const char *faceCascadeFilename = “haarcascade_frontalface_alt_tree.xml” ;

[[const char *eyeCascadeFilenamel =“haarcascade_lefteye_2splits.xml” ;
[[const char *eyeCascadeFilename2 =“haarcascade_righteye_2splits.xml” ;

[[const char *eyeCascadeFilenamel =“haarcascade_mcs_lefteye.xml” ;

[[const char *eyeCascadeFilename2 =“haarcascade_mcs_righteye.xml” ;
const char *eyeCascadeFilenamel =“haarcascade_eye.xml
const char *eyeCascadeFilename2 =“haarcascade_eye_tree_eyeglasses.xml” ;

(‘:“""‘°“‘L‘L°""’c:“pj&‘.Gl'“”\f)"uf"‘Jlf.d.‘“@bc:“aj))l?ﬁ")}‘(.;Lh‘);“‘)l:’.r:b'

/I Set the desired face dimensions. Note that "getPreprocessedFace()" will return a square
face.

const int faceWidth = 70;

const int faceHeight = faceWidth;

/I Try to set the camera resolution. Note that this only works for some cameras on
// some computers and only for some drivers, so don't rely on it to work!

const int DESIRED_CAMERA_WIDTH = 1920;

const int DESIRED_CAMERA_HEIGHT = 1080;
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const bool preprocessLeftAndRightSeparately = true;
#include <fstream>

/I Include OpenCV's C++ Interface
#include "opencv2/opencv.hpp"

/I Include the rest of our code!
#include "preprocessFace.h" // Easily preprocess face images, for face recognition.

using namespace cv;
using namespace std;

i 5 e e Gladueas 5515l
/I Load the face and 1 or 2 eye detection XML classifiers.

Void initDetectors(CascadeClassifier &faceCascade, CascadeClassifier &eyeCascadel,
CascadeClassifier &eyeCascade?)

/I Load the Face Detection cascade classifier xml file.
Try { // Surround the OpenCV call by a try/catch block so we can give a useful error
message!
faceCascade.load(faceCascadeFilename);
} catch (cv::Exception &e) {}
if (faceCascade.empty() ) {
cerr << “ERROR: Could not load Face Detection cascade classifier [“ <<
faceCascadeFilename << “]!” << endl;
ceir << “Copy the file from your OpenCV data folder (eg:
‘C:\\OpenCV\\data\\Ibpcascades’) into this WebcamFaceRec folder.” << end];
exit(1);
{
cout << “Loaded the Face Detection cascade classifier [ << faceCascadeFilename << *“].”
<< endl;

/I Load the Eye Detection cascade classifier xml file.
Try { // Surround the OpenCV call by a try/catch block so we can give a useful error
message!
eyeCascadel.load(eyeCascadeFilenamel);
} catch (cv::Exception &e) {}
if (eyeCascadel.empty()) {
cerr << “ERROR: Could not load 1* Eye Detection cascade classifier [¢ <<
eyeCascadeFilenamel << “]!” << endl;
cerr << “Copy the file from your OpenCV data folder (eg:
‘C:\\OpenCV\\data\\haarcascades’) into this WebcamFaceRec folder.” << endl;
exit(1);
{
cout << “Loaded the 1* Eye Detection cascade classifier [“ << eyeCascadeFilenamel <<
“].” << endl,

/I Load the Eye Detection cascade classifier xml file.
Try { // Surround the OpenCV call by a try/catch block so we can give a useful error
message!
eyeCascade2.load(eyeCascadeFilename2);
} catch (cv::Exception &e) {}
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if (eyeCascade2.empty() ) {
cerr << “Could not load 2™ Eye Detection cascade classifier [¢ <<
eyeCascadeFilename2 << “].” << endl;
// Don’t exit if the 2™ eye detector did not load, because we have the 1% eye detector at
least.
Ilexit(1);
{
else

cout << “Loaded the 2" Eye Detection cascade classifier [ << eyeCascadeFilename2
<< “].” << endl;

{
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Void Detect(CascadeClassifier ~ &faceCascade, CascadeClassifier — &eyeCascadel,
CascadeClassifier &eyeCascade?)

H
false jluas L OT adyl a3,l42e 5 detecttxt Jslb sl

ofstream myfile;
myfile.open (“detect.txt");
myfile << "false"<<endl;
myfile.close();

C)’:f.)ﬁj 4.: JLGJ‘
VideoCapture cam(0);
if('cam.isOpened()){
cout<<"ERROR not opened "<< endl;

Yelse{
Oﬁ));j1ﬁjé¢~é\i)>¢il>c)fi
int time=0;
bool gotFaceAndEyes = false;
while (time<10) {
time=time+1;
/I Grab the next camera frame.
S 2 2 3L s

Mat cameraFrame;

bool b=cam.read(cameraFrame);

if('b){
cout<<"ERROR : cannot read"<<endl;
[lreturn -;1

{
S5 i pii)i” Jlesl 50dd S3L 55 v 2 S5 5 OIS p A !
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// Find a face and preprocess it to have a standard size and contrast & brightness.

Rect faceRect; // Position of detected face.

Rect searchedLeftEye, searchedRightEye; // top-left and top-right regions of the
face, where eyes were searched.

Point leftEye, rightEye; // Position of the detected eyes.

Mat  preprocessedFace =  getPreprocessedFace(cameraFrame,  faceWidth,
faceCascade, eyeCascadel, eyeCascade2, preprocessLeftAndRightSeparately, &faceRect,
&leftEye, &rightEye, &searchedLeftEye, &searchedRightEye);

- =
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54"‘(5”‘}(5‘*”?{.}9@&)3L;‘j‘:))u‘d))j'éu:’.‘ﬁ;)"JJ‘L@C)BMLngj‘C':’.t{J
gotFaceAndEyes = false;

if (preprocessedFace.data)
gotFaceAndEyes = true;

if (gotFaceAndEyes ) {
ofstream myfile;
myfile.open ("detect.txt");
myfile << "true"<<endl;
myfile.close();
break;

{
}/end while

QJL:.Q ‘)}.&5 °-"JMQ)}—4 L&OT}‘&@A)J})}J C.A-éli).’ v.ij.@\' 45@')}\0)3
S gh o 4zl g detecttxt o s false

if (IgotFaceAndEyes ) {
ofstream myfile;
myfile.open (“detect.txt");
myfile << "false"<<endl;
myfile.close();

{
}/end else
}/end detect function
int main(int argc, char *argv[])
CascadeClassifier faceCascade;

CascadeClassifier eyeCascadel;
CascadeClassifier eyeCascade?;
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VideoCapture videoCapture;

/I Load the face and 1 or 2 eye detection XML classifiers.
initDetectors(faceCascade, eyeCascadel, eyeCascade?);

/I Try to set the camera resolution. Note that this only works for some cameras on

/l some computers and only for some drivers, so don't rely on it to work!
videoCapture.set(CV_CAP_PROP_FRAME_WIDTH, DESIRED_CAMERA_WIDTH);
videoCapture.set(CV_CAP_PROP_FRAME_HEIGHT, DESIRED_CAMERA_HEIGHT);

Detect(faceCascade, eyeCascadel, eyeCascade?2);
return O;

detectObject.cpp 48 o5 (F=)
detectManyObjects s detectLargestObject «detectObjectsCustom c\: aw Jb ol s
313355 g 55 53 D)o RS Gl
GAd (¢ iax 3 (Bl bl 4 4> g L detectObjectsCustom L e
cM:MJ@)yﬁéqu.n;@ PLys psad o l%rpi?g o) guo
Aas el 30bjeCt e 55 bt ¢S5
b G200 nsd 53 odd 3L a5 plad Condse detectManyObjects L e
5513 15 detectObjectsCustom b s el sl @t 51 day wls cpl 53 . ils 0
Kos Dol 4 L Osgo S sy Cudse i detectlargestObject o e
E8 S S g6 Gl B F e (BLs s 03 1 Dge G
A4S o Jos detectManyObjects
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#include "detectObject.h”  // Easily detect faces or eyes (using LBP or Haar Cascades).

void detectObjectsCustom(const Mat &img, CascadeClassifier &cascade, vector<Rect>

&objects, int scaledWidth, int flags, Size minFeatureSize, float searchScaleFactor, int
minNeighbors)

h
SV cpon 4 Lo Jloel V6 ST e 1 3laT (S35 5 Sy painiS slagn S

g pll OT (655 o ool Il Bl (6 STl ol 55 1 5leas
Mat gray;
if (img.channels() == 3}(
cvtColor(img, gray, CV_BGRYGRAY);
{ elseif (img.channels(==(Y( }

cvtColor(img, gray, CV_BGRA2GRAY),
{ else}

/] Access the input image directly, since it is already grayscale.
gray = img;

o3Il 030 5 55 Sy g0 53 &S 355 oa _oaw SCAlRAWIEh (535,55 eyl 4 4o 55 b jdu ol o

w&;‘)uTcﬁ)ﬁ|uﬂ Lﬂ‘}é‘)}b‘\ftd)_})jjﬂ}@]
/[Possibly shrink the image, to run much faster.
Mat inputlmg;

float scale = img.cols / (float)scaledWidth;
if (img.cols > scaledWidth)}

/[ Shrink the image while keeping the same aspect ratio.
int scaledHeight = cvRound(img.rows / scale);
resize(gray, inputlmg, Size(scaledWidth, scaledHeight));

{ else}
Il Access the input image directly, since it is already small.

inputimg = gray,
{

5gb or ol IS pl A i 3 Ikl b 4 gead S Wig g Sl 25T Ol 5ee ¢ S o
Lgd 2 &K 6 Gla y gea CaniS ST

Mat equalizedIimg,

17 Grayscale
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equalizeHist(inputlmg, equalizedimg),

gt Gl s ol s Jlesl OT 555 2 Vb il sy ST s 25 i 02
S s JL | detectMultiScale el 4 oose

/[Detect objects in the small grayscale image.
cascade.detectMultiScale(equalizedimg, objects, searchScaleFactor, minNeighbors, flags,

minFeatureSize);

~ s 555 003 1) OT 08T sl o & o C3 e ssb 4 geal Doy paeis J5 S

=S
/I Enlarge the results if the image was temporarily shrunk before detection.
if (img.cols > scaledWidth)}
for (inti= *; i< (int)objects.size(); i++)}

objects[i].x = cvRound(objects[i].x * scale),

objects[i].y = cvRound(objects[i].y * scale),

objects[i].width = cvRound(objects[i].width * scale);

objects[i].height = cvRound(objects[i].height * scale);

AL atlls 13 b gead (93 ol ools Leseis =*¢,yrw4§>;~@¢§?ﬂju&@);
/' Make sure the object is completely within the image, in case it was on a border.
for (inti = *; i< (int)objects.size(); i++) }
if (objects[i].x < *(
objects[i].x = *
if (objects[i].y < *(
objects[i]l.y =;*
if (objects[i].x + objects[i].width > img.cols)
objects[i].x = img.cols - objects[i].width;
if (objects[i].y + objects[i].height > img.rows)
objects[i].y = img.rows - objects[i].height;
{

/I Return with the detected face rectangles stored in "objects."
}H/end function
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(s & - -8 o e - I F o
s E ) Do 2S5 Gl b Sy s S 5w

void detectLargestObject(const Mat &img, CascadeClassifier &cascade, Rect
&largestObject, int scaledWidth)

}
/I Only search for just ) object (the biggest in the image).
int flags = CASCADE_FIND_BIGGEST OBJECT;//
CASCADE_DO_ROUGH_SEARCH;
/' Smallest object size.
Size minFeatureSize = Size;(Y+ ,Y+)
/' How detailed should the search be. Must be larger than .} » *
float searchScaleFactor = Y, Vf;
/I How much the detections should be filtered out. This should depend on how bad false
detections are to your system.
/' minNeighbors= Ymeans lots of good+bad detections, and minNeighbors= 7means
only good detections are given but some are missed.
int minNeighbors = ;¥

/I Perform Object or Face Detection, looking for just object (the biggest in the image).
vector<Rect> objects,
detectObjectsCustom(img, cascade, objects, scaledWidth, flags, minFeatureSize,
searchScaleFactor, minNeighbors);

if (objects.size() > *( }

/! Return the only detected object.
largestObject = (Rect)objects.at;( *)
Il cout<< “largestObject”’<< largestObject<< endl,
{else}
Il Return an invalid rect.

largestObject = Rect; (\—,V-,Y-,-)
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.,uujf@ﬂb@),,w.a;,“,uob\gu@ﬁsu%yrwcua\

void detectManyObjects(const Mat &img, CascadeClassifier &cascade, vector<Rect>
&objects, int scaledWidth)

}

/] Search for many objects in the one image.
int flags = CASCADE_SCALE_IMAGE;

/I Smallest object size.
Size minFeatureSize = Size;(Y+ ,Y*)
/" How detailed should the search be. Must be larger than .\, *
float searchScaleFactor = Y, ) f;
/" How much the detections should be filtered out. This should depend on how bad false
detections are to your system.
/' minNeighbors=2means lots of good+bad detections, and minNeighbors= 7means only

good detections are given but some are missed.
int minNeighbors =;4

[/l Perform Object or Face Detection, looking for many objects in the one image.
detectObjectsCustom(img, cascade, objects, scaledWidth, flags, minFeatureSize ,

searchScaleFactor, minNeighbors);

{

preprocessFace.cpp kb (&)
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const double DESIRED_LEFT_EYE_X = 61.0; // Controls how much of the face is visible

after preprocessing.
const double DESIRED_LEFT_EYE_Y =0.14;
const double FACE_ELLIPSE_CY =04.0




Y. O efb};”w}:jzbr_i\w)lpTabf

const double FACE_ELLIPSE_W = 05.0; // Should be atleast 5.0
const double FACE_ELLIPSE _H = 08.0; /I Controls how tall the face mask is.

#include "detectObject.h”  // Easily detect faces or eyes (using LBP or Haar Cascades).
#include "preprocessFace.h” // Easily preprocess face images, for face recognition.
#include "ImageUtils.h"  // Shervin's handy OpenCV utility functions.

Mat getPreprocessedFace(Mat &srclmg, int desiredFaceWidth, CascadeClassifier

&faceCascade, CascadeClassifier &eyeCascade\, CascadeClassifier &eyeCascadeV, bool
doLeftAndRightSeparately, = Rect  *storeFaceRect, Point  *storeLeftEye,  Point
*storeRightEye, Rect *searchedLeftEye, Rect *searchedRightEye)

}

/I Use square faces.
int desiredFaceHeight = desiredFaceWidth,

gimal pslde Lol o3y ad=il Oyso a by o sla e gad gl a5 )ldis
/' Mark the detected face region and eye search regions as invalid, in case they aren't

detected.
if (storeFaceRect)

storeFaceRect->width = -; )

if (storeLeftEye)
storeLeftEye->x = -, \

if (storeRightEye)
storeRightEye->x= -; )

if (searchedLeftEye)

searchedLeftEye->width = -; )
if (searchedRightEye)

searchedRightEye->width = -; )
Cands |y (Sy g0 2 53 5) Sopgo 5555 0 detectLargestObject ob Sl L

.J)}T@

/I Find the largest face.
Rect faceRect,
detectLargestObject(srclmg, faceCascade, faceRect),

Dad o gy et d)lg il esls Ladil sl 5315 (635 Syse &S S s o
/I Check if a face was detected.
if (faceRect.width > * (}

// Give the face rect to the caller if desired.
if (storeFaceRect)

* storeFaceRect = faceRect;




YZY O df‘.)y))wjj:br.i\w)b‘r‘\bf

Mat facelmg = srcimg(faceRect); // Get the detected face image.
/l If the input image is not grayscale, then convert the BGR or BGRA color image to
grayscale.

3 pooograyscale CIB 4 1, OT (63555 5 gl 0390 S0y Sy g0 3
Mat gray;
if (facelmg.channels() == 3(}
cvtColor(facelmg, gray, CV_BGR2GRAY),

else if (facelmg.channels() == 4(}

cvtColor(facelmg, gray, CV_BGRA2GRAY),
{ else{

Il Access the input image directly, since it is already grayscale.
gray = facelmg;
{
e 558555 o YL 52 g 03571y 61 s
/l Search for the 2 eyes at the full resolution, since eye detection needs max
resolution possible!

Point leftEye, rightEye;
detectBothEyes(gray, eyeCascadel, eyeCascade2, leftEye, rightEye,
searchedLeftEye, searchedRightEye),

Il Give the eye results to the caller if desired.
if (storeLeftEye)

storeLeftEye = leftEye,
if (storeRightEye)
storeRightEye = rightEye,

0T il oy o JUEH 5 i 2 5 03I ok (il 03l adeld har 53 2 &S g )3

*

*

.vUL.u)‘_S.o LJ;')}ATiL"JAJJ ol aJ.:>'-.S 6LAQ)% oj‘.,\}‘ Qb O g Lgoj‘.,u‘ .J}..fuu,o C‘au\ a
Il Check if both eyes were detected.
if (leftEye.x >= *&& rightEye.x >= *( }

/l Make the face image the same size as the training images.

// Since we found both eyes, lets rotate & scale & translate the face so that the 2
eyes

Il line up perfectly with ideal eye positions. This makes sure that eyes will be
horizontal,

// and not too far left or right of the face, etc.

35 g dsloee WOT (G451 5 b 53 S 0
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/l Get the center between the 2 eyes.

Point2f eyesCenter = Point2f( (leftEye.x + rightEye.x) * 5.0, (leftEyey +
rightEye.y) * 0.5f (;
/l Get the angle between the 2eyes.

double dy = (rightEye.y - leftEye.y),

double dx = (rightEye.x - leftEye.x),

double len = sgrt(dx*dx + dy*dy),

double angle = atan2(dy, dx) * YA+,*/CV_PI; // Convert from radians to
degrees.
Il Hand measurements shown that the left eye center should ideally be at roughly
y+» )4 +,)Y) of a scaled face image.

const double DESIRED_RIGHT _EYE_X = (), *f- DESIRED_LEFT_EYE_X);

Il Get the amount we need to scale the image to be the desired fixed size we want.
double desiredLen = (DESIRED_RIGHT_EYE_X - DESIRED_LEFT_EYE_X) *

desiredFaceWidth;
double scale = desiredLen / len;

Il Get the transformation matrix for rotating and scaling the face to the desired
angle & size.
Mat rot_mat = getRotationMatrix ¥ D(eyesCenter, angle, scale);
Il Shift the center of the eyes to be the desired center between the eyes.

rot_mat.at<double>(0 ,2) += desiredFaceWidth * 0.5f - eyesCenter.x;
rot_mat.at<double>(1 ,2) += desiredFaceHeight * DESIRED LEFT EYE Y -

eyesCenter.y,

Il Rotate and scale and translate the image to the desired angle & size & position!
Il Note that we use 'W' for the height instead of 'h', because the input face has V:)

aspect ratio.
Mat warped = Mat(desiredFaceHeight, desiredFaceWidth, CV_8U, Scalar(821 ;((

/I Clear the output image to a default grey.
warpAffine(gray, warped, rot_mat, warped.size()),
Il imshow("warped", warped);

/l Give the image a standard brightness and contrast, in case it was too dark or had

low contrast.
if ('doLeftAndRightSeparately)}

Il Do it on the whole face.
equalizeHist(warped, warped);

{ Else}

/! Do it seperately for the left and right sides of the face.
equalizeLeftAndRightHalves(warped),

{

Il imshow("equalized”, warped);
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/l Use the "Bilateral Filter" to reduce pixel noise by smoothing the image, but
keeping the sharp edges in the face.
Mat filtered = Mat(warped.size(), CV_8U);
bilateralFilter(warped, filtered, * ,Y 5+ Y, (;

Il imshow("filtered", filtered);

Il Filter out the corners of the face, since we mainly just care about the middle
parts.

Il Draw a filled ellipse in the middle of the face-sized image.

Mat mask = Mat(warped.size(), CV_8U, Scalar( *)); // Start with an empty mask.

Point faceCenter = Point( desiredFaceWidth/Y, cvRound(desiredFaceHeight *
FACE_ELLIPSE_CY)),

Size size = Size( cvRound(desiredFaceWidth * FACE_ELLIPSE W),
cvRound(desiredFaceHeight * FACE_ELLIPSE H) ),

ellipse(mask, faceCenter, size, * ,* ,Y 7+, Scalar(Y&9), CV_FILLED);
Il imshow("mask", mask);

/l Use the mask, to remove outside pixels.
Mat dstimg = Mat(warped.size(), CV_AU, Scalar() YA)); // Clear the output
image to a default gray.

3%/
namedWindow("filtered"),
imshow("filtered", filtered);
namedWindow("'dstimg"),
imshow("dstimg", dstimg),
namedWindow("mask");
imshow("mask", mask),
/3%
Il Apply the elliptical mask on the face.
filtered.copyTo(dstimg, mask); // Copies non-masked pixels from filtered to
dstimg.
/l imshow("dstimg", dstimg);
return dstimg;
{
3%/
else }
/l Since no eyes were found, just do a generic image resize.
resize(gray, tmplmg, Size(w,h));
{
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{
return Mat; ()

{

equalizeLeftAndRightHalves GU (V=¥

/I Histogram Equalize seperately for the left and right sides of the face.

void equalizeLeftAndRightHalves(Mat &facelmg)

}
int w = facelmg.cols;
int h = facelmg.rows;

/I'1) First, equalize the whole face.
Mat wholeFace;
equalizeHist(facelmg, wholeFace);

/I 2) Equalize the left half and the right half of the face separately.
int midX = w/2;

Mat leftSide = facelmg(Rect(0,0, midX,h));

Mat rightSide = facelmg(Rect(midX,0, w-midX,h));
equalizeHist(leftSide, leftSide);

equalizeHist(rightSide, rightSide);

/I 3) Combine the left half and right half and whole face together, so that it has a smooth
transition.
for (int y=0; y<h; y++) {
for (int x=0; x<w; x++) {
int v;
if (x<w/4) { /I Left 25%: just use the left face.
v = leftSide.at<uchar>(y,x);

{

else if (x <w*2/4) { /I Mid-left 25%: blend the left face & whole face.
int Iv = leftSide.at<uchar>(y,x);
int wv = wholeFace.at<uchar>(y,x);
// Blend more of the whole face as it moves further right along the face.
float f = (x - w*1/4) / (float)(w*0.25f);
v = cvRound((1.0f - f) * Iv + (f) * wv);

{

else if (x <w*3/4) { /I Mid-right 25%: blend the right face & whole face.
int rv = rightSide.at<uchar>(y,x-midX);
int wv = wholeFace.at<uchar>(y,x);
// Blend more of the right-side face as it moves further right along the face.
float f = (x - w*2/4) / (float)(w*0.25f);
v = cvRound((1.0f - f) * wv + (f) * rv);

{

else { Il Right 25%: just use the right face.
v = rightSide.at<uchar>(y,x-midX);

{

facelmg.at<uchar>(y,x) = v;
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Y/ end x loop
}/end y loop

{

detectBothEyes cl: (A-Y

void detectBothEyes(const Mat &face, CascadeClassifier &eyeCascadel, CascadeClassifier
&eyeCascade?, Point &leftEye, Point &rightEye, Rect *searchedLeftEye, Rect
*searchedRightEye)
H

/I Skip the borders of the face, since it is usually just hair and ears, that we don't care
about.

/I For default eye.xml or eyeglasses.xml: Finds both eyes in roughly 40% of detected
faces, but does not detect closed eyes.

const float EYE_SX = 0.16f;

const float EYE_SY = 0.26f;

const float EYE_SW = 0.30f;

const float EYE_SH = 0.28f;

int leftX = cvRound(face.cols * EYE_SX);

int topY = cvRound(face.rows * EYE_SY);

int widthX = cvRound(face.cols * EYE_SW);

int heightY = cvRound(face.rows * EYE_SH);

int rightX = cvRound(face.cols * (1.0-EYE_SX-EYE_SW) ); // Start of right-eye corner

Mat topLeftOfFace = face(Rect(leftX, topY, widthX, heightY));
Mat topRightOfFace = face(Rect(rightX, topY, widthX, heightY));
Rect leftEyeRect, rightEyeRect;

/I Return the search windows to the caller, if desired.
if (searchedLeftEye)
*searchedLeftEye = Rect(leftX, topY, widthX, heightY);
if (searchedRightEye)
*searchedRightEye = Rect(rightX, topY, widthX, heightY);

/I Search the left region, then the right region using the 1st eye detector.
detectLargestObject(topLeftOfFace, eyeCascadel, leftEyeRect, topLeftOfFace.cols);
detectLargestObject(topRightOfFace, eyeCascadel, rightEyeRect, topRightOfFace.cols);

//1f the eye was not detected, try a different cascade classifier.

if (leftEyeRect.width <= 0 && !eyeCascade2.empty()) {
detectLargestObject(topLeftOfFace, eyeCascade?, leftEyeRect, topLeftOfFace.cols);
/fif (leftEyeRect.width > 0)
/I cout << "2nd eye detector LEFT SUCCESS" << endl;
/lelse
/I cout << "2nd eye detector LEFT failed" << endl;

{

/lelse

/I cout << "1st eye detector LEFT SUCCESS" << endl;

/I'If the eye was not detected, try a different cascade classifier.
if (rightEyeRect.width <= 0 && !eyeCascade2.empty()) {
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detectLargestObject(topRightOfFace, eyeCascade2, rightEyeRect,
topRightOfFace.cols);
/lif (rightEyeRect.width > 0)
/I cout << "2nd eye detector RIGHT SUCCESS" << endl;
/lelse
/I cout << "2nd eye detector RIGHT failed" << endl;
{
/lelse
/I cout << "1st eye detector RIGHT SUCCESS" << endl;

if (leftEyeRect.width > 0) { // Check if the eye was detected.
leftEyeRect.x += leftX; // Adjust the left-eye rectangle because the face border was
removed.
leftEyeRect.y +=topY;

leftEye = Point(leftEyeRectx + leftEyeRect.width/2, leftEyeRecty +
leftEyeRect.height/2);
{
else {
leftEye = Point(-,1-1); // Return an invalid point
{

if (rightEyeRect.width > 0) { // Check if the eye was detected.
rightEyeRect.x += rightX; // Adjust the right-eye rectangle, since it starts on the right
side of the image.
rightEyeRect.y += topY; // Adjust the right-eye rectangle because the face border was
removed.
rightEye = Point(rightEyeRect.x + rightEyeRect.width/2, rightEyeRecty +
rightEyeRect.height/2);
{

else {
rightEye = Point(- ,1-// ;(1Return an invalid point
{
{

scaleRectFromCenter GU a-¥y

Rect scaleRectFromCenter(const Rect wholeFaceRect, float scale)
§
float faceCenterX = wholeFaceRect.x + wholeFaceRect.width * 0.5f;
float faceCenterY = wholeFaceRect.y + wholeFaceRect.height * 0.5f;
float newWidth = wholeFaceRect.width * scale;
float newHeight = wholeFaceRect.height * scale;
Rect faceRect;
faceRect.width = cvRound(newWidth); /I Shrink the region
faceRect.height = cvRound(newHeight);
faceRect.x = cvRound(faceCenterX - newWidth * 0.5f); // Move the region so that the
center is still the same spot.
faceRect.y = cvRound(faceCenterY - newHeight * 0.5f);

return faceRect;

{
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#include “recognition.h”  // Train the face recognition system and recognize a person from
an image.
#include “ImageUtils.h”  // Shervin’s handy OpenCV utility functions.

learnCollectedFaces cl: Y-y

Ptr<FaceRecognizer> learnCollectedFaces(const vector<Mat> preprocessedFaces, const
vector<int> faceLabels, const string facerecAlgorithm)

}

Ptr<FaceRecognizer> model;
cout << "Learning the collected faces using the [" << facerecAlgorithm << "] algorithm

2 <<endl;

/I Make sure the "contrib" module is dynamically loaded at runtime.

/' Requires OpenCV v Y,¥,)or later (from June Y * 1Y), otherwise the FaceRecognizer
will not compile or run!
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bool haveContribModule = initModule_contrib;()
if ("haveContribModule)}
cerr << "ERROR: The 'contrib' module is needed for FaceRecognizer but has not been

loaded into OpenCV!" << endl;
exit(1);
{

/I Use the new FaceRecognizer class in OpenCV's "contrib” module:
/' Requires OpenCV v Y,Y¥,)or later (from June Y * ) Y), otherwise the FaceRecognizer
will not compile or run!

model = Algorithm::create<FaceRecognizer>(facerecAlgorithm),
if (model.empty()) }
cerr << "ERROR: The FaceRecognizer algorithm [ << facerecAlgorithm << "] is not

available in your version of OpenCV. Please update to OpenCV v Y, ¥, Yor newer." << endl;
exit; (V)

{

/I Do the actual training from the collected faces. Might take several seconds or minutes
depending on input!

model->train(preprocessedFaces, faceLabels),
model->save("new_face_model.yml"),
return model,

{

DFloatMat\getimageFrom GU (YY-Y

Mat getlmageFrom1DFloatMat(const Mat matrixRow, int height)
H
/I Make it a rectangular shaped image instead of a single row.
Mat rectangularMat = matrixRow.reshape(1, height);
/I Scale the values to be between 0 to 255 and store them as a regular 8-bit uchar image.
Mat dst;
normalize(rectangularMat, dst, 0, 255, NORM_MINMAX, CV_8UC1);
return dst;

showTrainingDebugData cl: (\Y-Y

void showTrainingDebugData(const Ptr<FaceRecognizer> model, const int faceWidth, const
int faceHeight)
b
try { // Surround the OpenCV calls by a try/catch block so we don't crash if some model
parameters aren't available.
/I Show the average face (statistical average for each pixel in the collected images).
Mat averageFaceRow = model->get<Mat>("mean");
printMatinfo(averageFaceRow, "averageFaceRow");
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/I Convert the matrix row (1D float matrix) to a regular 8-bit image.

Mat averageFace = getimageFrom1DFloatMat(averageFaceRow, faceHeight);
printMatinfo(averageFace, "averageFace");

imshow("averageFace", averageFace);

/I Get the eigenvectors

Mat eigenvectors = model->get<Mat>("eigenvectors");
printMatInfo(eigenvectors, “eigenvectors");

/I Show the best 20 eigenfaces
for (int i = 0; i <min(20, eigenvectors.cols); i++) {
/I Create a column vector from eigenvector #i.
/I Note that clone() ensures it will be continuous, so we can treat it like an array,
otherwise we can't reshape it to a rectangle.
/I Note that the FaceRecognizer class already gives us L2 normalized eigenvectors, so
we don't have to normalize them ourselves.
Mat eigenvectorColumn = eigenvectors.col(i).clone();
llprintMatInfo(eigenvectorColumn, "eigenvector");
Mat eigenface = getimageFrom1DFloatMat(eigenvectorColumn, faceHeight);
/lprintMatInfo(eigenface, "eigenface");
imshow(format("Eigenface%d", i), eigenface);
{
/I Get the eigenvalues
Mat eigenvalues = model->get<Mat>("eigenvalues");
printMat(eigenvalues, "eigenvalues");
/lint ncomponents = model->get<int>("ncomponents");
/lcout << "'ncomponents ="' << ncomponents << endl;
vector<Mat> projections = model->get<vector<Mat> >("projections");
cout << "projections: " << projections.size() << endl;
for (inti=0; i < (int)projections.size(); i++) {
printMat(projections]i], "projections");

/llabels = model->get<Mat>("labels");
/lprintMat(labels, "labels");

} catch (cv::Exception e) {
llcout << "WARNING: Missing FaceRecognizer properties." << endl;
{
{

reconstructFace cl: (YF-Y

Mat reconstructFace(const Ptr<FaceRecognizer> model, const Mat preprocessedFace)

/I Since we can only reconstruct the face for some types of FaceRecognizer models (ie:
Eigenfaces or Fisherfaces),

/I we should surround the OpenCV calls by a try/catch block so we don't crash for other
models.

try {

/I Get some required data from the FaceRecognizer model.
Mat eigenvectors = model->get<Mat>("eigenvectors");
Mat averageFaceRow = model->get<Mat>("mean");
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int faceHeight = preprocessedFace.rows;

I/ Project the input image onto the PCA subspace.

Mat projection = subspaceProject(eigenvectors, averageFaceRow,
preprocessedFace.reshape(1,1));

/IprintMatInfo(projection, “projection™);

/I Generate the reconstructed face back from the PCA subspace.

Mat reconstructionRow = subspaceReconstruct(eigenvectors, averageFaceRow,
projection);

/lprintMatInfo(reconstructionRow, "reconstructionRow");

/I Convert the float row matrix to a regular 8-bit image. Note that we
// shouldn't use "getlmageFrom1DFloatMat()" because we don't want to normalize
/[ the data since it is already at the perfect scale.

/I Make it a rectangular shaped image instead of a single row.

Mat reconstructionMat = reconstructionRow.reshape(1, faceHeight);
I/l Convert the floating-point pixels to regular 8-bit uchar pixels.

Mat reconstructedFace = Mat(reconstructionMat.size(), CV_8U);
reconstructionMat.convertTo(reconstructedFace, CV_8U, 1, 0);
/IprintMatInfo(reconstructedFace, "reconstructedFace");

return reconstructedFace;

} catch (cv::Exception e) {
/lcout << "WARNING: Missing FaceRecognizer properties." << endl;
return Mat(;(
{
{

getSimilarity eb (\o-Y

double getSimilarity(const Mat A, const Mat B)
b
if (A.rows > 0 && A.rows == B.rows && A.cols > 0 && A.cols == B.cols) {
/I Calculate the L2 relative error between the 2 images.
double errorL2 = norm(A, B, CV_L2);
/l Convert to a reasonable scale, since L2 error is summed across all pixels of the image.
double similarity = errorL2 / (double)(A.rows * A.cols);
return similarity;
{
else {
/lcout << "WARNING: Images have a different size in 'getSimilarity()'." << endl;
return 100000000.0; // Return a bad value
{
{
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ImageUtils.cpp J. (\#-Y

*by Shervin Emami, 8th Dec Y + ) ¥
*http://www.shervinemami.info/openCV.html

*Ch Aof the book "Mastering OpenCV with Practical Computer Vision Projects"”
*Copyright Packt Publishing .Y *+ VY
*http://www.packtpub.com/cool-projects-with-opencv/book

* ImageUtils
* Handy utility functions for dealing with images in OpenCV (desktop or Android).
* by Shervin Emami (shervin.emami@gmail.com), Y Yth May .Y « ) Y
* The most recent version of this will always be available from
“http://shervinemami.info/openCV.html"
/3%

#define USE_HIGHGUI /I Enable this to display graph windows using OpenCV's
HighGUI. (Supports Windows, Linux & Mac, but not iPhone).

#include "ImageUtils.h"
using namespace std,

//Print the label and then some text info about the Iplimage properties, to LOG() for easy

debugging.

void printimagelnfo(const Iplimage *image, const char *label)

}
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"o

strings;, =

char buff;[\+ Y¥f]
if (label)
s = label + string; (" ;")
if (image){
snprintf(buff, sizeof(buff), "[Image] = %dw%dh, %d channels of %dbit depth,
widthStep=%d, origin=%d", image->width, image->height, image->nChannels, image-
>depth, image->widthStep, image->origin);
s += buff;
if (image->roi)
snprintf(buff, sizeof(buff), " ROI=[at %d,%d of size %dx%d, COI=%d].\n", image-
>roi->xOffset, image->roi->yOffset, image->roi->width, image->roi->height, image->roi-

>coi);
else
snprintf(buff, sizeof(buff), " ROI=<null>.\n");
s += buff;
{ else}
s = "[Image] = <null>\n;"
{

// LOG can be printf or similar.

LOG(s.c_str());
{

//Print the pixel values of the Iplimage, to LOG() for easy debugging.
void printimagePixels(const Iplimage *image, const char *label, int maxElements )
}
string s;
char buff;[¥Y]
if (label)
s = label + string; (" :")
else
s="Image;" :
if (image) |
if (maxElements == »
maxElements = image->width * image->height;
sprintf(buff, "(%dw2dh):\n", image->width, image->height);
s += string(buff);
LOG(s.c_str());
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int totalElements = ;+

int depth = image->depth & ;Y00

for (int row="; row < image->height; row++) }
string s;"" =
int element = ;+

if (image->nChannels > Y&& image->height > \( }

snprintf(buff, sizeof(buff), "row%.d: ", row);
{

for (int col=+; col < image->width; col++){
if (image->nChannels > (
S.H]H -
for (int ch=+; ch <= image->nChannels-\; ch++) }
if (ch > || (image->nChannels == Y&& col !'= +)) // Add a separator, except

for the first element of this pixel or row.
S;"," =
/1 Allow to print just part of the image.

totalElements++;
if (totalElements > maxElements){

// LOG can be printf or similar.
LOG("%s ... <just displaying the Yst %d entries from %d!>", s.c_str(),

maxElements, image->width * image->height * image->nChannels);
return;

{

if (depth==A// (A-bit UCHAR image.
snprintf(buff, sizeof(buff), "%d", image->imageData[(row * (image-
>widthStep)) + (col*image->nChannels) + ch]);
else if (depth == \#// (\#-bit short image.
snprintf(buff, sizeof(buff), "%d", *(short*)(uchar*)&image->imageData[(row
* image-<widthStep) + ((col*image->nChannels) + ch) * sizeof(short)]);
else if (depth == Y'Y // (YY-bit float image.

snprintf(buff, sizeof(buff), "%.Yf", *(float*)(uchar*)&image-

>imageData[(row * image->widthStep) + ((col*image->nChannels) + ch) * sizeof(float)]);
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else if (depth == #¥ // (#¥-bit double image.
snprintf(buff, sizeof(buff), "%.¥If", *(double*)(uchar*)&image-

>imageData[(row * image->widthStep) + ((col*image->nChannels) + ch) * sizeof(double)]);

s += buff;

const int MAX_ELEMENTS_PER_LINE = #+; // Only print upto ¥+numbers
per LOG() statement, since Android can only handle about Y&:characters per log line!

if (element > MAX_ELEMENTS_PER_LINE)}
/! LOG can be printf or similar.

LOG(s.c_str());

o

s, =
element = ;-
{
element;++
{
if (image->nChannels > (
S.H [" =+
{
// LOG can be printf or similar.
LOG(s.c_str());
{
{ else }
LOG("[%s] = <null>!", s.c_str());
{
{

//Return the number of bits in each channel of the given Mat. ie: A ,\#, ¥Yor .#¥
int getBitDepth(const cv::Mat M)

switch (CV_MAT_DEPTH(M.type())){
case CV_AU:

case CV_AS:
return ;A
case CV_\7U:

case CV_\#S:
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return ;\#
case CV_YYS:
case CV_YYF:

return ;Y'Y
case CV_#¥fF:

return ;#¥

{

return -;\

{

//Print the contents of a multi-channel array (using "LOG()") for easy debugging.
//1f 'maxElements' is + ,it will print the whole array. If it is -9, it will not print the array at
all.

void printArrayYD(const uchar *data, int cols, int rows, int channels, int depth_type, int step,

int maxElements)

H
char buff;[¥Y |

if (data!= +&& cols > +&& rows > +&& channels > +&& step > +( }

/1 Show the actual data values
if (maxElements >= + }(
if (maxElements == »

maxElements = rows * cols;
int totalElements = ;

// int step = step;

for (int row="+; row < rows; row++){
string ;""" =
int element = ;+
if (channels > Y&& rows >\ }(

snprintf(buff, sizeof(buff), "row%d: ", row);

{
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for (int col=+; col < cols; col++) }
if (channels > \(
S'"]" -t
N
for (int ch=+; ch <= channels-Y; ch++){
if (ch > || (channels == Y&& col !'=+)) // Add a separator, except for the

first element of this pixel or row.

nn
S, 4 =+

buff[+] ="?"; // Initialize the string to "?" if something goes wrong.

buff[) = [;

/! Allow to print just part of the image.

totalElements;++

if (totalElements > maxElements) }
// LOG can be printf or similar.

LOG("%s ... <just displaying the \st %d entries from %d!>", s.c_str(),

maxElements, rows * cols * channels);
return;

{

switch (depth_type) }
case CV_AU:

case CV_AS: //A-bit UCHAR Mat.

snprintf(buff, sizeof(buff), "%d", data[(row * step) + (col*channels) + ch]);
break;
case CV_\7U:

case CV_\#S: // \#-bit short Mat.

snprintf(buff, sizeof(buff), "%d", *(short*)(uchar*)&data[(row * step) +
((col*channels) + ch) * sizeof(short)]);

break;
case CV_YYS: // ¥Y-bit int Mat.
snprintf(buff, sizeof(buff), "%d", *(int*)(uchar*)&data[(row * step) + ((col*channels) + ch)
* sizeof(int)]),

break;
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case CV_YYF: //YY-bit float Mat.
snprintf(buff, sizeof(buff), "%.Yf", *(float*)(uchar*)&data[(row * step) + ((col*channels) +

ch) * sizeof(float)]),
break;
case CV_#¥F: /I #¥-bit double Mat.

snprintf(buff, sizeof(buff), "%.¥1g", *(double*)(uchar*)&data[(row * step) + ((col*channels)

+ ch) * sizeof(double)]);
break;
default:

snprintf(buff, sizeof(buff), "UNKNOWN DEPTH OF %d!", depth_type);
H

S += buff;

const int MAX_ELEMENTS PER_LINE =¥+; // Only print upto Ynumbers per LOG()
statement, since Android can only handle about Y&-characters per log line!

if (element > MAX_ELEMENTS_PER_LINE)}
// LOG can be printf or similar.

LOG(s.c_str());

LAn

S, =
element = ;-

{

Element++;
{

if (channels > (

S.H [H =+
{
// LOG can be printf or similar.

LOG(s.c_str());

{
114 end if (maxElements>=0)
{
{

//Print the label and then contents of a cv::Mat from the C++ interface (using "LOG()") for

easy debugging.
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//1f 'maxElements’ is «, it will print the whole array. If it is -\, it will not print the array at

all.
void printMat(const cv::Mat M, const char *label, int maxElements)
}

string s;

char buff;[¥Y ]

if (label)

s = label + string; (" ;")
else

s="Mat;" :

if (\M.empty()) }
int channels = CV_MAT_CN(M.type());
int depth_bpp = getBitDepth(M);  //eg: A ,\# ,.¥Y

int depth_type = CV_MAT_DEPTH(M.type()); //eg: CV_¥YS, CV_¥YF

// Show the dimensions & data type
sprintf(buff, "%dw%dh %dch %dbpp"”, M.cols, M.rows, channels, depth_bpp);
s += string(buff);

// Show the data range for each channel

s+=", range;"
for (int ch=+; ch<channels; ch++)}

cv::Mat arr = cv::Mat(M.rows, M.cols, depth_type);
// Extract one channel at a time, to show it's range.

int from_to;[Y]

from_to[+] = ch;

from_to[\ =[;*

cv::mixChannels( &M, \, &arr, \, from_to, \(;
// Show it's range.

double minVal, maxVal;
cv::minMaxLoc(arr, &minVal, &maxVal);
snprintf(buff, sizeof(buff), "[%lg,%Ilg]", minVal, maxVal);
S += buff;
{
LOG(s.c_str());
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// Show the actual data values

printArrayYD(M.data, M.cols, M.rows, channels, depth_type, M.step, maxElements);
{
else }

LOG("%s empty Mat", s.c_str());

{
{

//Print the label and info of a cv::Mat from the C++ interface (using "LOG()") for easy

debugging.
void printMatInfo(const cv::Mat M, const char *label)
h
printMat(M, label, -\(;
{

//Print the label and then contents of a cvMat from the C interface (using "LOG()") for easy

debugging.

void printMatrix(const CvMat *M, const char *label, int maxElements)
h

string s;
char buff;[YY]
if (label)
s = label + string; ("' :")
else
s = "Matrix;" :
if (M) }
if (maxElements == +(

maxElements = M->rows * M->cols;
sprintf(buff, "[%drows x %dcols]:\n", M->rows, M->cols);
s += string(buff);
LOG(s.c_str()),
int channels = CV_MAT_CN(M->type);
int depth = CV_MAT_DEPTH(M->type);
int totalElements = ;+

uchar *data = (uchar*)M->data.ptr;
int step = M->step;

for (int row="; row < M->rows; row++) }
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o

strings;, =

int element = ;+

if (channels > Y&& M->rows >\ }(
snprintf(buff, sizeof(buff), "row%d: ", row);

for (int col=+; col < M->cols; col++) }
if (channels > (
s;")" =+
for (int ch=+; ch <= channels-\; ch++) }
if (ch > +|| (channels == Y&& col != +)) // Add a separator, except for the
first element of this pixel or row.

o
S, 4 =t

buff[+ // ;'?'= [Initialize the string to "?" if something goes wrong.

buff[) = [+

/1 Allow to print just part of the image.

totalElements;++

if (totalElements > maxElements){
// LOG can be printf or similar.

LOG("%s ... <just displaying the Yst %d entries from %d!>", s.c_str(),

maxElements, M->rows * M->cols * channels);
return;

{

switch (depth) }
case CV_AU:

case CV_AS: Il A-bit UCHAR Mat.
buff[+]="C;'
// snprintf(buff, sizeof(buff), "%d", data[(row * step) + (col*channels) + ch]);
//;  UNTESTED!

break;
case CV_\7U:
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case CV_\#S: /I \#-bit short Mat.
buff[+]="S;'

//snprintf(buff, sizeof(buff), "%d", *(short*)(uchar*)&data[(row * step) + ((col*channels) +

ch) * sizeof(short)]);
e UNTESTED!
break;

case CV_YYS: /I ¥Y-bit int Mat.
buff[-]1="1;'
snprintf(buff, sizeof(buff), "%d", *(int*)(uchar*)&data[(row * step) + ((col*channels) +
ch) * sizeof(int)]);
/' UNTESTED!

break;
case CV_YYF: //YY-bit float Mat.

snprintf(buff, sizeof(buff), "%.¥f", *(float*)(uchar*)&data[(row * step) + ((col*channels)

+ ch) * sizeof(float)]);
break;
case CV_#¥F: /I #f-bit double Mat.

buff[+] ='D;'
/1 snprintf(buff, sizeof(buff), "%.fIf", *(double*)(uchar*)&data[(row * step) +

((col*channels) + ch) * sizeof(double)]);
/1, UNTESTED!

break;
default:

snprintf(buff, sizeof(buff), "UNKNOWN DEPTH OF %d!", depth);
{

s += buff;
const int MAX_ELEMENTS_PER_LINE = #+; // Only print upto ¥+numbers
per LOG() statement, since Android can only handle about Y&-characters per log line!
if (element > MAX_ELEMENTS_PER_LINE){
// LOG can be printf or similar.

LOG(s.c_str());

o

S, =

element = ;+
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{
element;++
{
if (channels > (
S.H [" -
{
// LOG can be printf or similar.
LOG(s.c_str());
{
{ else}
LOG("[%s] = <null>!", s.c_str());
{
{

//Print the x & y coords of the given point. If 'label’ is supplied, prints that first, and also
prints a newline character on the end.

void printPointyYf(const CvPointYDY'Yf pt, const char *label)

if (label)

cout << label;" " >>
COUt << "(" << th << ", w << pty << Il);"
if (label)

cout << end|;

{

//Print the start & end coords of the given line. If ‘label’ is supplied, prints that first, and also

prints a newline character on the end.

void printLine(const CvPoint ptA, const CvPoint ptB, const char *label)

if (label)
cout << label;" " >>

cout << (" << ptAX <<, " << ptAly << ")-(" << ptB.x << ", " << ptB.y << ");"

if (label)
cout << endl;

{

//Just for debugging float images & matrices.

void printDataRange(const CvArr *src, const char *msg)
b
if (((Ipllmage*)src)->nChannels ==Y // } (Y-ch (Complex) input
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double min_val[;{+} =¥

double max_val[;{:} =[¥
Iplimage * imgComplexSrcRe
IPL_DEPTH_YYF, \(;

Iplimage * imgComplexSrcim
IPL_DEPTH_YYF, \(;

cvCreatelmage( cvGetSize(((Ipllmage*)src)),

cvCreatelmage( cvGetSize(((Iplimage*)src)),

cvSplit(src, imgComplexSrcRe, imgComplexSrclm, NULL, NULL);
cvMinMaxLoc(imgComplexSrcRe, &min_val[+], &max_ val[:], NULL, NULL,

NULL);
cvMinMaxLoc(imgComplexSrclm, &min_val[V,] &max_val[\], NULL, NULL,

NULL);
LOG("\t™ %s Range: Complex MIN = %lf %Ifj, MAX = %lIf %lfj", msg, min_val[+ [

min_val[\], max_val[+], max_val[\([;

cvReleaselmage(&imgComplexSrcRe);
cvReleaselmage(&imgComplexSrcim);

else if (((Ipllmage*)src)->nChannels ==\ // } (1-ch (Real) input
double min_val[;{+} =
double max_val[;{+} =9
cvMinMaxLoc(src, &min_val[+], &max_val[+], NULL, NULL, NULL);

LOG("\t" %s Range: Real MIN = %lIf, MAX = %If", msg, min_val[+], max_val[([;

else}
LOG("\t" %s Range: UNKNOWN because nChannels == %d != \Yor Y", msg,

((Iplimage*)src)->nChannels);

{

//

//Graphing functions
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//

const CvScalar BLACK = CV_RGB;(+ ¢+ ¢+)
const CvScalar WHITE = CV_RGB; (Y00 YO0 Y00)

const CvScalar GREY = CV_RGB;(\d+ \d+\d+)

int countGraph = +;  // Used by 'getGraphColor'()

CvScalar customGraphColor;
int usingCustomGraphColor = ;

//Get a new color to draw graphs. Will use the latest custom color, or change between blue,

green, red, dark-blue, dark-green and dark-red until a new image is created.

CvScalar getGraphColor(void)

if (usingCustomGraphColor) }
usingCustomGraphColor = ;-

return customGraphColor;

{

countGraph;++

switch (countGraph) }

case V: return CV_RGB(#: &+ Y00); [/ light-blue
case Y: return CV_RGB(#+Y00#+); /I light-green
case Y. return CV_RGB(Ybd#« F+); [/ light-red
case ¥: return CV_RGB(*<Y\+<YV+); // blue-green
case &: return CV_RGB(VA+ Y\ ¢*); //red-green
case #: return CV_RGB(Y\+ ¢ \A+); [/ red-blue
case V: return CV_RGB(: ¢ (VAD); /[ dark-blue
case A: return CV_RGB(* \AO+); /[ dark-green
case 4: return CV_RGB(YAdc: ¢*); /[ dark-red
default:

countGraph = «; // start rotating through colors again.
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return CV_RGB(Y+ (Y« Y++); [/l grey

{
{

//Call 'setGraphColor()' to reset the colors that will be used for graphs.

void setGraphColor(int index)

}

countGraph = index;
usingCustomGraphColor = +; // dont use a custom color.

{

//Specify the exact color that the next graph should be drawn as.

void setCustomGraphColor(int R, int B, int G)

h
customGraphColor = CV_RGB(R, G, B);

usingCustomGraphColor = V; // show that it will be used.

{

//Draw the graph of an array of floats into imageDst or a new image, between minV &
maxV if given.

//Remember to free the newly created image if imageDst is not given.

Iplimage* drawFloatGraph(const float *arraySrc, int nArrayLength, Iplimage *imageDst,
float minV, float maxV, int width, int height, char *graphLabel, bool showScale)

H
int w = width;
int h = height;
inth=1\+; // border around graph within the image

if (w<=Y+(

w = nArrayLength + b*Y; // width of the image
if (h<=Y+(

h=;YY.

int s = h - b*Y;// size of graph height
float xscale = ;¢
if (nArrayLength > \(

xscale = (w - b*Y) / (float)(nArrayLength-\); // horizontal scale
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Iplimage *imageGraph; // output image

/! Get the desired image to draw into.
if (limageDst) }
// Create an RGB image for graphing the data

imageGraph = cvCreatelmage(cvSize(w,h), A ,Y(;

// Clear the image

cvSet(imageGraph, WHITE);

else}
// Draw onto the given image.

imageGraph = imageDst;

if (limageGraph) }
cerr << "ERROR in drawFloatGraph(): Couldn't create image of " << w << " x " << h
<<endl;

exit; (V)

CvScalar colorGraph = getGraphColor(); // use a different color each time.

// If the user didnt supply min & mav values, find them from the data, so we can draw it at
full scale.
if (fabs(MinV) < +,+ v+ + o \f && fabs(MaxV) < e v+ v+ )}
for (int i=+; i<nArrayLength; i++)}

float v = (float)arraySrcl[i[;
if (v<minV)

minV =v;
if (v>maxV)

maxV =v;

float diffV = maxV - minV;
if (diffvV ==
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diffV = +,+ v v o o0V, /] Stop a divide-by-zero error
float fscale = (float)s / diffV;

/! Draw the horizontal & vertical axis
inty = cvRound(minV*fscale);
cvLine(imageGraph, cvPoint(b,h-(b-y+)), cvPoint(w-b, h-(b-y+)), BLACK);
cvLine(imageGraph, cvPoint(b,h-(b)), cvPoint(b, h-(b+s)), BLACK);

/- Write the scale of the y axis

CvFont font;
cvinitFont(&font,CV_FONT_HERSHEY_PLAIN,* 08¢,V ,+),CV_AA); /I For

OpenCV \,)\

if (showScale) }
// cvinitFont(&font,CV_FONT_HERSHEY PLAIN,+.0c+,% ,+o), CV_AA);  // For
OpenCV Y,»

CvScalar clr = GREY;
char text;[V#]

snprintf(text, sizeof(text)-1.%" ,\f", maxV);

cvPutText(imageGraph, text, cvPoint(y, b+¥), &font, clr);
/1 Write the scale of the x axis

snprintf(text, sizeof(text)-Y, "%d", (nArrayLength-\( (;

cvPutText(imageGraph, text, cvPoint(w-b+d-¥*strlen(text), (n/Y+(\+), &font, clr);

// Draw the values
CvPoint ptPrev = cvPoint(b,h-(b-y+)); // Start the lines at the \st point.

for (int i=+; i<nArrayLength; i++)}
int y = cvRound((arraySrcli] - minV) * fscale); // Get the values at a bigger scale
int X = cvRound(i * xscale);
CvPoint ptNew = cvPoint(b+x, h-(b+y));
cvLine(imageGraph, ptPrev, ptNew, colorGraph, \, CV_AA); // Draw a line from the

previous point to the new point
ptPrev = ptNew;
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// Write the graph label, if desired
if (graphLabel = NULL && strlen(graphLabel) > «(}
/l cvinitFont(&font,CV_FONT_HERSHEY_PLAIN, +,0¢.Y,+\,CV_AA);

cvPutText(imageGraph, graphLabel, cvPoint(¥+: ,\+), &font, CV_RGB(:c ¢ //  ;((
black text

{

return imageGraph;

{

//Draw the graph of an array of ints into imageDst or a new image, between minV & maxV
if given.

//Remember to free the newly created image if imageDst is not given.

Iplimage* drawlIntGraph(const int *arraySrc, int nArrayLength, Iplimage *imageDst, int
minV, int maxV, int width, int height, char *graphLabel, bool showScale)

h
int w = width;
int h = height;
inth=1\+; [/ border around graph within the image

if (W<=Y+(

w = nArrayLength + b*Y; // width of the image
if (h<=Y+(

h=;YY.

int s = h - b*Y;// size of graph height
float xscale = ;\,*
if (nArrayLength > \(
xscale = (w - b*Y) / (float)(nArrayLength-\); // horizontal scale

Iplimage *imageGraph; // output image

/] Get the desired image to draw into.
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if (limageDst) }
// Create an RGB image for graphing the data

imageGraph = cvCreatelmage(cvSize(w,h), A ,Y(;

// Clear the image

cvSet(imageGraph, WHITE);

else}
// Draw onto the given image.

imageGraph = imageDst;

if (limageGraph) }
cerr << "ERROR in drawIntGraph(): Couldn't create image of " << w << " x " << h <<
endl;
exit; (V)

CvScalar colorGraph = getGraphColor(); // use a different color each time.

// If the user didnt supply min & mav values, find them from the data, so we can draw it at

full scale.
if (MinV == +&& maxV == +(}
for (int i=+; i<nArrayLength; i++)}

int v = arraySrc[i];

if (v<minV)
minV =v;

if (v> maxV)
maxV =v;

int diffV = maxV - minV;
if (diffV ==

diffvV =; // Stop a divide-by-zero error
float fscale = (float)s / (float)diffV;
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/! Draw the horizontal & vertical axis
inty »= cvRound(minV*fscale),
cvLine(imageGraph, cvPoint(b,h-(b-y+)), cvPoint(w-b, h-(b-y+)), BLACK);
cvLine(imageGraph, cvPoint(b,h-(b)), cvPoint(b, h-(b+s)), BLACK);

/] Write the scale of the y axis

CvFont font;
cvinitFont(&font,CV_FONT_HERSHEY_PLAIN,* 08¢,V ,+),CV_AA); /I For

OpenCV \,)\

if (showScale) }
// cvinitFont(&font,CV_FONT_HERSHEY_PLAIN,+0¢+,% .\, CV_AA); /I For
OpenCV Y,

CvScalar clr = GREY;;
char text;[V#]

snprintf(text, sizeof(text)-1.%" ,\f", maxV);

cvPutText(imageGraph, text, cvPoint(Y, b+¥), &font, clr);
// Write the scale of the x axis

snprintf(text, sizeof(text)-Y, "%d", (nArrayLength-\( (;

cvPutText(imageGraph, text, cvPoint(w-b+d-¥*strlen(text), (h/Y+(\ +), &font, clr);

/! Draw the values
CvPoint ptPrev = cvPoint(b,h-(b-y+)); // Start the lines at the st point.

for (int i=+; i<nArrayLength; i++)}
int y = cvRound((arraySrcli] - minV) * fscale); // Get the values at a bigger scale
int x = cvRound(i * xscale);
CvPoint ptNew = cvPoint(b+x, h-(b+y));
cvLine(imageGraph, ptPrev, ptNew, colorGraph, Y, CV_AA); // Draw a line from the

previous point to the new point
ptPrev = ptNew;
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// Write the graph label, if desired
if (graphLabel '= NULL && strlen(graphLabel) > +(}
// cvinitFont(&font,CV_FONT_HERSHEY_PLAIN, +,0¢+.V,+),CV_AA);

cvPutText(imageGraph, graphLabel, cvPoint(¥+ ,\+), &font, CV_RGB(: ¢ //  ;((
black text

{

return imageGraph;,

{

//Draw the graph of an array of uchars into imageDst or a new image, between minV &
maxV if given..

//Remember to free the newly created image if imageDst is not given.

Iplimage* drawUCharGraph(const uchar *arraySrc, int nArrayLength, Iplimage *imageDst,
int minV, int maxV, int width, int height, char *graphLabel, bool showScale)

b
int w = width;
int h = height;
inth=1\+; // border around graph within the image

if (W<=Y+(

w = nArrayLength + b*Y; // width of the image
if (h<=Y+(

h=;YY.

int s = h - b*Y;// size of graph height
float xscale = ;\,*
if (nArrayLength > \(
xscale = (w - b*Y) / (float)(nArrayLength-\); // horizontal scale
Iplimage *imageGraph; // output image
/] Get the desired image to draw into.
if (limageDst) }

// Create an RGB image for graphing the data
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imageGraph = cvCreatelmage(cvSize(w,h), A ,Y(;

// Clear the image

cvSet(imageGraph, WHITE);

else}
// Draw onto the given image.

imageGraph = imageDst;

if (limageGraph) }
cerr << "ERROR in drawUCharGraph(): Couldn't create image of " << w << " x " << h
<<endl;
exit; (V)

CvScalar colorGraph = getGraphColor(); // use a different color each time.

// If the user didnt supply min & mav values, find them from the data, so we can draw it at

full scale.
if (MinV == +&& maxV == +(}
for (int i=+; i<nArrayLength; i++)}

int v = arraySrc[i];

if (v<minV)
minV =v;

if (v>maxV)
maxV =v;,

int diff\V = maxV - minV;
if (diffV ==

diffvV =; // Stop a divide-by-zero error
float fscale = (float)s / (float)diffV;

// Draw the horizontal & vertical axis
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inty »= cvRound(minV*fscale),
cvLine(imageGraph, cvPoint(b,h-(b-y+)), cvPoint(w-b, h-(b-y+)), BLACK);
cvLine(imageGraph, cvPoint(b,h-(b)), cvPoint(b, h-(b+s)), BLACK);

/- Write the scale of the y axis

CvFont font;
cvinitFont(&font,CV_FONT_HERSHEY_PLAIN,* 08¢,V ,+),CV_AA); /I For

OpenCV \,)\

if (showScale) }
// cvinitFont(&font,CV_FONT_HERSHEY PLAIN,+.0c+,% ,+o), CV_AA);  // For
OpenCV Y,

CvScalar clr = GREY;
char text;[V#]

snprintf(text, sizeof(text)-1.%" ,\f", maxV);

cvPutText(imageGraph, text, cvPoint(Y, b+¥), &font, clr);
/1 Write the scale of the x axis

snprintf(text, sizeof(text)-Y, "%d", (nArrayLength-\( (;

cvPutText(imageGraph, text, cvPoint(w-b+d-¥*strlen(text), (h/Y+(\ +), &font, clr);

// Draw the values
CvPoint ptPrev = cvPoint(b,h-(b-y+)); // Start the lines at the \st point.

for (int i=+; i<nArrayLength; i++)}
int y = cvRound((arraySrcli] - minV) * fscale); // Get the values at a bigger scale
int X = cvRound(i * xscale);
CvPoint ptNew = cvPoint(b+x, h-(b+y));
cvLine(imageGraph, ptPrev, ptNew, colorGraph, Y, CV_AA); // Draw a line from the
previous point to the new point
ptPrev = ptNew;
{

/! Write the graph label, if desired
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if (graphLabel = NULL && strlen(graphLabel) > «(}
/! cvinitFont(&font,CV_FONT_HERSHEY_PLAIN, +,0¢.Y,+)\,CV_AA);

cvPutText(imageGraph, graphLabel, cvPoint(¥+ ,\+), &font, CV_RGB(:c e //  ;((
black text

{

return imageGraph;

{

//Display a graph of the given float array.

//1f background is provided, it will be drawn into, for combining multiple graphs using
drawFloatGraph.()

//Set delay_ms to «if you want to wait forever until a keypress, or set it to Vif you want it

to delay just Ymillisecond.

void showFloatGraph(const char *name, const float *arraySrc, int nArrayLength, int
delay_ms, Iplimage *background)

}

#ifdef USE_HIGHGUI
// Draw the graph

Iplimage *imageGraph = drawFloatGraph(arraySrc, nArrayLength, background);

//  Display the graph into a window

cvNamedWindow( name );

cvShowlmage( name, imageGraph );

cvWaitKey( \+); I/l Note that cvWaitKey() is required for the OpenCV window to
show!

cvWaitKey( delay_ms); // Wait longer to make sure the user has seen the graph

cvReleaselmage(&imageGraph);
#Hendif

{

//Display a graph of the given int array.

//1f background is provided, it will be drawn into, for combining multiple graphs using
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drawIntGraph.()
//Set delay_ms to +if you want to wait forever until a keypress, or set it to Vif you want it

to delay just Ymillisecond.

void showIntGraph(const char *name, const int *arraySrc, int nArrayLength, int delay_ms,
Iplimage *background)

h

#ifdef USE_HIGHGUI
// Draw the graph

Iplimage *imageGraph = drawlIntGraph(arraySrc, nArrayLength, background);

//  Display the graph into a window
cvNamedWindow( name );
cvShowlmage( name, imageGraph );
cvWaitKey( \+); // Note that cvWaitKey() is required for the OpenCV window to

show!

cvWaitKey( delay_ms); // Wait longer to make sure the user has seen the graph

cvReleaselmage(&imageGraph);
#Hendif

{

//Display a graph of the given unsigned char array.

//1f background is provided, it will be drawn into, for combining multiple graphs using
drawUCharGraph.()

//Set delay_ms to «if you want to wait forever until a keypress, or set it to Vif you want it

to delay just Ymillisecond.

void showUCharGraph(const char *name, const uchar *arraySrc, int nArrayLength, int
delay_ms, Iplimage *background)

b

#ifdef USE_HIGHGUI
// Draw the graph

Iplimage *imageGraph = drawUCharGraph(arraySrc, nArrayLength, background);

// Display the graph into a window

cvNamedWindow( name );
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cvShowlmage( name, imageGraph );

cvWaitKey( \+); I/l Note that cvWaitKey() is required for the OpenCV window to

show!

cvWaitKey( delay_ms); // Wait longer to make sure the user has seen the graph

cvReleaselmage(&imageGraph);
Hendif

{

//Simple helper function to easily view an image, with an optional pause.

void showlmage(const Iplimage *img, int delay_ms, char *name)

}

s/
#ifdef USE_HIGHGUI
if (name)
name = "Image;"
cvNamedWindow(name, CV_WINDOW_AUTOSIZE);
cvShowlImage(name, img);
cvWaitKey(delay_ms);
#Hendif
/3%

//

//

//Return a new image that is always greyscale, whether the input image was RGB or
Greyscale.

//Remember to free the returned image using cvReleaselmage() when finished.

Iplimage* convertimageToGreyscale(const Iplimage *imageSrc)

h
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Iplimage *imageGrey;
/] Either convert the image to greyscale, or make a copy of the existing greyscale image.

// - This is to make sure that the user can always call cvReleaselmage() on the output,
whether it was greyscale or not.
if (imageSrc->nChannels == Y(}
imageGrey = cvCreatelmage( cvGetSize(imageSrc), IPL_DEPTH_AU, \(;
cvCvtColor( imageSrc, imageGrey, CV_BGRYGRAY );

else}

imageGrey = cvClonelmage(imageSrc);

return imageGrey,

{

//Do the color conversion of a single pixel, from RGB to HSV using Hue values between -
to Yoo, whereas OpenCV only allows Hues up to YA« instead of .YO0
//ref: "http://cs.haifa.ac.il/hagit/courses/ist/Lectures/Demos/ColorAppletY/t_convert.html"

inline void convertPixelRGBtoHSV_Y&#(int bR, int bG, int bB, int &bH, int &bS, int &bV)

}

float fR, fG, fB;
float fH, fS, fV;
const float FLOAT_TO_BYTE = Y00, f;

const float BYTE_TO_FLOAT = \,-f/ FLOAT_TO_BYTE;

// Convert from A-bit integers to floats
fR =bR * BYTE_TO_FLOAT;
fG = bG * BYTE_TO_FLOAT;
fB =bB * BYTE_TO_FLOAT;

// Convert from RGB to HSV, using float ranges +,«to \,*

float fDelta;
float fMin, fMax;
int iMax;
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// Get the min & max, but use integer comparisons for slight speedup
if (bB < bG)}
if (bB < bR)}
fMin = fB;
if (bR > bG)}
iMax = bR;
fMax = fR;

else}

iMax = bG;
fMax = fG;

else}

fMin = fR;
fMax = fG;
iMax = bG;

else}

if (bG <bR)}
fMin = fG;
if (bB >bR){
fMax = fB;
iMax = bB;
{
Else{
fMax = fR;
iMax = bR;
{
{
else }
fMin = fR;
fMax = fB;
iMax = bB;
{

{
fDelta = fMax - fMin;
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fV = fMax;
if iMax 1= +){
fS = fDelta / fMax;

/l Value (Brightness).
/I Make sure its not pure black.

// Saturation.

float ANGLE_TO_UNIT = \,-f/ (#,-f * fDelta); // Make the Hues between

y,+instead of #,*

if (iMax == bR) {

/I between yellow & magenta.

fH = (fG - fB) * ANGLE_TO_UNIT;

{

else if (iIMax == bG) { // between cyan & yellow.

fH = (Y, /%, ) + (fB - fR ) * ANGLE_TO_UNIT;

{

else { /Il between magenta & cyan.

fH = (¥, /%, f) + (fR - fG) * ANGLE_TO_UNIT;

{

// Wrap outlier Hues around the circle.

if ((H<+,f)
fH+=1,-f,

if (FH>=1,:f)
fH-=\,f;

{ else }

// color is pure Black.

fH=+; // undefined hue

// Convert from floats to A-bit integers

bH = (int)(+ ,0f + fH * Y80, +);

bS = (int)(+ ,Of + S * Ya8,+F);

bV = (int)(+ ,0f + TV * Y80,+f);

/1 Clip the values to make sure it fits within the Abits

//if (bH> YO8 bH < +||bS > Y&8||bS < +[| bV > Ya0|| bV < +( }

n,nto
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/] cout << "Warning: HSV pixel(" << x <<"" <<y << ") is being clipped. " << bH >>

"M <<bhbS << """ << bV << endl;
{//

if (bH > Ya0(
bH = ;Y00

if (bH < «(
bH = ;.

if (bS > YOO(
bS = ;Y0

if (bS < +(
bS=;.

if (bV > Yoo(
bV = ;Y60

if (bV < «(
bV = ;.

//Create a HSV image from the RGB image using the full A-bits, since OpenCV only allows
Hues up to YA-instead of .Y&0
//ref: "http://cs.haifa.ac.il/hagit/courses/ist/Lectures/Demos/ColorAppletY/t_convert.html"

//Remember to free the generated HSV image.

Iplimage* convertimageRGBtoHSV(const Iplimage *imageRGB)

b

/! Create a blank HSV image
Iplimage *imageHSV = cvCreatelmage(cvGetSize(imageRGB), A ,Y(;
if (limageHSV || imageRGB->depth != A|| imageRGB->nChannels != ¥(}

LOG("ERROR in convertimageRGBtoHSV()! Bad input image.\n");
exit; (V)

int h = imageRGB->height; /I Pixel height
int w = imageRGB->width; /I Pixel width
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int rowSizeRGB = imageRGB->widthStep;  // Size of row in bytes, including extra
padding
char *imRGB = imageRGB->imageData; /I Pointer to the start of the image pixels.

int rowSizeHSV = imageHSV->widthStep;  // Size of row in bytes, including extra
padding
char *ImHSV = imageHSV->imageData; /I Pointer to the start of the image pixels.

for (inty=+; y<h; y++)}
for (int x=+; X<w; x++) }
// Get the RGB pixel components. NOTE that OpenCV stores RGB pixels in B,G,R
order.
uchar *pRGB = (uchar*)(imRGB + y*rowSizeRGB + x*Y(;
int bB = *(uchar*)(pRGB++); // Blue component
int bG = *(uchar*)(pRGB+\); // Green component

int bR = *(uchar*)(pRGB+Y); // Red component

/] Do the conversion.

int bH, bS, bV,
convertPixelRGBtoHSV_Y&#(bR,bG,bB, bH,bS,bV);

/1 Set the HSV pixel components
uchar *pHSV = (uchar*)(imHSV + y*rowSizeHSV + x*¥(;
(pHSV++) = bH; /I H component
(pHSV+Y) = bS; //'S component

(pHSV+Y) = bV; /I'V component

return imageHSV;

{

//Do the color conversion of a single pixel, from HSV to RGB using Hue values between -
to Yoo, whereas OpenCV only allows Hues up to YA-instead of .Yo0

//ref: "http://cs.haifa.ac.il/hagit/courses/ist/Lectures/Demos/ColorAppletY/t_convert.html"
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inline void convertPixelHSVtoRGB_Y&#(int bH, int bS, int bV, int &bR, int &bG, int &bB)

}

float fH, fS, fV;
float fR, G, fB,
const float FLOAT_TO_BYTE = Y00, f;

const float BYTE_TO_FLOAT = \,-f/ FLOAT_TO_BYTE;

// Convert from A-bit integers to floats
fH = (float)bH * BYTE_TO_FLOAT,;
fS = (float)bS * BYTE_TO_FLOAT,
fV = (float)bV * BYTE_TO_FLOAT,;
/I Convert from HSV to RGB, using float ranges +,+to \,*
intil;
float fl, fF, p, q, t;
if(bS == +(}
// achromatic (grey)
fR=fG=fB =1V,

else}
// if (bH < +||bH >= Y0O||bS < +||bS> Y&d|| bV < +|| bV > ma(}
/1 cout << "ERROR: HSVi pixel(" << x << "" <<y << ") is being clipped. " << bH

<< "M << pS << """ << bV << endl;

// cout << "ERROR: HSVT pixel(" << x << "" <<y << ") is being clipped. " << fH

<<""<<fS << " " << fV << endl;

i
/1l If Hue == \,+, then wrap it around the circle to + ,*
if (fH>=1,1)
fH="+,f;
fH*=%.+; /l sector +to o

fl = floor( fH); Il integer part of h (<)Y ¥oFdor #(
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il=(@ntyfH" " " "y ;

fF = fH - fl; /[ factorial part of h ( +to \(

p=fV* (1, f-15);
q=fV* (\, f-fS*fF);
t=fV > (V, F-TS* (), F-TF));

switch( il )}
case :
fR =1V,
fG=t;
fB=p;
break;
case :\

fR=q;
fG =1V,
fB =p,
break;
case :Y

fR=p;
fG =1V,
fB =t;
break;
case XY

fR=p;
fG=q;
fB =fV;
break;
case :¥
fR=t;
fG = p;
fB =V,
break;
default: Il case o(or #(:

fR=1V;
fG=p;
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fB=q;
break;

// - Convert from floats to A-bit integers
bR = (int)(fR * FLOAT_TO_BYTE);
bG = (int)(fG * FLOAT_TO_BYTE);
bB = (int)(fB * FLOAT_TO_BYTE);
// - Clip the values to make sure it fits within the Abits
// if (bR > YOO bR < +||bG> YdO||bG < +||bB> Yod|| bB < «(}
/] cout << "Warning: RGB pixel(" << x << """ <<y << ") is being clipped. " << bR <<

"" << bG << "" << bB << endl;

{1

if (bR > YO(
bR = ;Y0

if (bR < +(
bR=;.

if (0G > YON(
bG = ;Y00

if (0G < +(
bG =

if (bB > Yoo(
bB = ;Y00

if (bB < +(
bB=;:

//Create an RGB image from the HSV image using the full A-bits, since OpenCV only

allows Hues up to YA-instead of .YO00
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//ref: "http://cs.haifa.ac.il/hagit/courses/ist/Lectures/Demos/ColorAppletY/t_convert.ntml"

//Remember to free the generated RGB image.
Iplimage* convertimageHSVtoRGB(const Iplimage *imageHSV)

h

/! Create a blank RGB image
Iplimage *imageRGB = cvCreatelmage(cvGetSize(imageHSV), A ,Y(;
if (limageRGB || imageHSV->depth != A|| imageHSV->nChannels != Y’(}
LOG("ERROR in convertimageHSVtoRGB()! Bad input image.\n");

exit; (V)
{
int h = imageHSV->height; /I Pixel height
int w = imageHSV->width; /I Pixel width

int rowSizeHSV = imageHSV->widthStep;  // Size of row in bytes, including extra
padding
char *ImHSV = imageHSV->imageData; /I Pointer to the start of the image pixels.

int rowSizeRGB = imageRGB->widthStep;  // Size of row in bytes, including extra
padding
char *imRGB = imageRGB->imageData; /I Pointer to the start of the image pixels.

for (int y="+; y<h; y++)}
for (int x=+; X<w; x++) }
// Get the HSV pixel components
uchar *pHSV = (uchar*)(imHSV + y*rowSizeHSV + x*Y(;
int bH = *(uchar*)(pHSV++); // H component
int bS = *(uchar*)(pHSV+\); // S component

int bV = *(uchar*)(pHSV+Y); //'VV component

/] Do the conversion.

int bB, bG, bR;
convertPixelHSVtoRGB_Y&#(bH,bS,bV, bR,bG,bB);

/1 Set the RGB pixel components. NOTE that OpenCV stores RGB pixels in B,G,R

order.
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uchar *pRGB = (uchar*)(imRGB + y*rowSizeRGB + xX*Y(;

s (pRGB++) = bB; /I B component
s (pPRGB+)) = bG; /I G component
s (pPRGB+Y) = bR; /I R component
{
{

return imageRGB;

{

//Do the color conversion of a single pixel, from RGB to HSV using Hue values between -
to YVAjust like OpenCV does, instead of Hues upto .Yo0

void convertPixelRGBtoHSV_)A: (int bR, int bG, int bB, int &bH, int &bS, int &bV)

// - Do the conversion with Hues between +to .YO0

convertPixelRGBtoHSV_Y&#(bR,bG,bB, bH,bS,bV);

// - Convert to a Hue of YA:range from Y&#range.

bH = \Va* bH / ;Y00

//Do the color conversion of a single pixel, from HSV to RGB using Hue values between -
to YVAjust like OpenCV does, instead of Hues upto .Y&0

void convertPixelHSVtoRGB_\A: (int bH, int bS, int bV, int &bR, int &bG, int &bB)

h

// Convert from a Hue of YA:range to Yd#range.

bH = Ya0* bH /;\va

// Do the conversion with Hues between +to .YOO

convertPixelHSVtoRGB_Yo#(bH,bS,bV, bR,bG,bB);
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//Create an RGB image from the YIQ image using an approximation of NTSC
conversion(ref: "YI1Q" Wikipedia page).

//Remember to free the generated RGB image.
Iplimage* convertimageY IQtoRGB(const Iplimage *imageYIQ)

}

float fY, fl, fQ,
float fR, G, fB,
const float FLOAT_TO_BYTE = Y00, f;

// const float BYTE_TO_FLOAT =\,.f/ FLOAT _TO_BYTE;
const float MIN_I = -+ ,040VF;
const float MIN_Q = -+ ,0YY#f;
const float Y_TO_FLOAT =\,:f/ Y00, f;
const float I_TO_FLOAT =-Y,+f* MIN_I/ Y00, f;

const float Q_TO_FLOAT =-Y,»f* MIN_Q/ Y00, f;

/! Create a blank RGB image
Iplimage *imageRGB = cvCreatelmage(cvGetSize(imageYIQ), A ,Y(;
if (limageRGB || imageY 1Q->depth != A|| imageY1Q->nChannels != v(}
LOG("ERROR in convertimageY1QtoRGB()! Bad input image.\n");

exit; (V)
{
int h = imageY1Q->height; /I Pixel height
int w = imageY 1Q->width; /I Pixel width

int rowSizeYIQ = imageYI1Q->widthStep; /I Size of row in bytes, including extra
padding
char *ImYIQ = imageY1Q->imageData; /I Pointer to the start of the image pixels.

int rowSizeRGB = imageRGB->widthStep;  // Size of row in bytes, including extra
padding
char *imRGB = imageRGB->imageData; /I Pointer to the start of the image pixels.

for (int y=-; y<h; y++)}
for (int X="+; X<w; x++)}

// Get the YIQ pixel components
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/1

//

//

/1

1/

/1

uchar *pYIQ = (uchar*)(imYIQ + y*rowSizeYIQ + x*¥(;
int bY = *(uchar*)(pYIQ++); //'Y component
int bl = *(uchar*)(pY1Q+\); // | component

int bQ = *(uchar*)(pY1Q+Y); // Q component

Convert from A-bit integers to floats

fY = (float)bY * Y_TO_FLOAT;

fl = (float)bl * I_TO_FLOAT + MIN_lI;

fQ = (float)bQ * Q_TO_FLOAT + MIN_Q;
Convert from YIQ to RGB

where R,G,B are \—+, Y is \—+, l'is - + ,040Vt0o +: 040V, Q is - + ,0YY#t0 +.+ OYY?
fR= fY + . Q08YF*fl + . #YV . f* {Q;
fG = fY -+ YWY\ * fl - « SFVFF* fQ;
fB=fY -V \eVef*fl+ )\ V Ff* fQ;
Convert from floats to A-bit integers
int bR = (int)(fR * FLOAT_TO_BYTE);
int bG = (int)(fG * FLOAT_TO_BYTE);
int bB = (int)(fB * FLOAT_TO_BYTE);
Clip the values to make sure it fits within the Abits
if (bR > YOO bR < +|[bG > YbA|| bG < +||bB > Yad| bB < +(}

cout << "Warning: RGB pixel(" << x <<"," <<y << ") is being clipped. " << bR

<<""<<phG<<"" << bB <<endl,

{1

if (bR > YoO(
bR = ;Yoo

if (bR < +(
bR =

if (bG > YoO(
bG = ;Y00

if (bG < +(
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bG =3
if (bB > Yoo(
bB = ;Y0
if (bB < +(
bB = ;.

/1 Set the RGB pixel components. NOTE that OpenCV stores RGB pixels in B,G,R
order.
uchar *pRGB = (uchar*)(imRGB + y*rowSizeRGB + x*Y(;
(pPRGB++) = bB; /I B component
(PRGB+)Y) = bG; /I G component

(pPRGB+Y) = bR; /I R component

return imageRGB;

CvPointYDYYf addPointF(const CvPointYDYYf pointA, const CvPointYDYYf pointB)
}
CvPointYDYYf ret;

ret.x = pointA.x + pointB.x;
ret.y = pointA.y + pointB.y;
return ret;

CvPointYDYYf subtractPointF(const CvPointYDY'Yf pointA, const CvPointYDYYf pointB)




YV O afbyjjw}:}ﬂz_:\w)lpTabf

CvPointYDYYT ret;

ret.x = pointA.x - pointB.x;
ret.y = pointA.y - pointB.y;
return ret;

CvPointYDYYf scalePointF(const CvPointYDYYT point, float scale)

b
CvPointYDYYf ret;

ret.x = point.x * scale;
ret.y = point.y * scale;
return ret;

{

CvPointYDYYf rotatePointF(const CvPointYDYYf point, float angleDegrees)

CvPointYDYYT ret;

float dx = point.x;
float dy = point.y;
float angleRadians = angleDegrees * ((float)CV_P1/ YA+ ,+f);

float cosA = cos(angleRadians);
float sinA = sin(angleRadians);

ret.x = (dx * cosA - dy * sinA);

ret.y = (dx * sinA + dy * cosA);
return ret;

CvPointYDYYf rotatePointAroundPointF(const CvPointYDYYf point, const CvPointYDYYf
origin, float angleDegrees)
h
CvPointYDYYT ret;
float dx = point.x - origin.x;
float dy = point.y - origin.y;
float angleRadians = angleDegrees * ((float)CV_P1/ YA+ ,+f);
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float cosA = cos(angleRadians);

float sinA = sin(angleRadians);

ret.x = (dX * cosA - dy * sinA) + origin.x;
ret.y = (dx * sinA + dy * cosA) + origin.y;
return ret;

CvPointYDYYf scalePointAroundPointF(const CvPointYDYYf point, const CvPointYDYYf
origin, float scale)

CvPointYDYYT ret;

float dx = point.x - origin.x;
float dy = point.y - origin.y;
ret.x = (dx * scale) + origin.x;
ret.y = (dy * scale) + origin.y;
return ret;

//Return (p * s), to a maximum value of maxVal
float scaleValueF(float p, float s, float maxVal)

}

floatr=p *s;
if (r > maxVal)

}

r = maxVal,

returnr;

{

//Return (p * s), to a maximum value of maxVal
int scaleValuel(int p, float s, int maxVal)

b

int r = cvRound( ((float)p) * s );
if (r > maxVal)

b

r = maxVal,
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return r;

{

//Calculate the distance between the Ygiven points.

float findDistanceBetweenPointsF(const CvPointYDYYf pY, const CvPointYDYYf pY(

h

// Calc the pythagoras distance.
float dx = (pY.x - pY.Xx);

float dy = (p\.y - pY.y),
return sqrt((float) (dx * dx + dy * dy));

{

float findDistanceBetweenPointsl(const CvPoint p\, const CvPoint pY(
h
// Calc the pythagoras distance.

intdx = (p\.x-pY.Xx);

intdy = (p\.y - pY.y);

return sgrt((float) (dx * dx + dy * dy));

{

//Calculate the angle between the Ygiven floating-point points (in degrees).
float findAngleBetweenPointsF(const CvPointYDYYf pY, const CvPointYDYYf pY(
h
// Calculate the angle of in-plane-rotation of the face based on the angle of the Yeye
positions.

float dx = (float)(pY.x - p\.x);

if (dx ==+,f)

dx =+, v vV // Stop a divide-by-zero error.

float radians = atan¥((float) (p¥.y - p\.y), dx); //angle = inv_tan(dy / dx).
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return (radians * YA« ,+f/ (float)CV_PI); // convert to degrees from radians.
{
//Calculate the angle between the Ygiven integer points (in degrees).
float findAngleBetweenPointsl(const CvPoint p\, const CvPoint pY(
h
// Calculate the angle of in-plane-rotation of the face based on the angle of the Yeye
positions.

float dx = (float)(pY.x - p\.x);

if (dx == +,f)

dx =+, v o0V // Stop a divide-by-zero error.
float radians = atan¥((float) (pY.y - p\.y), dx); //angle = inv_tan(dy / dx).

return (radians * YA+ ,+f/ (float)CV_PI); // convert to degrees from radians.

//Print the label and then the rect to the console for easy debugging

void printPoint(const CvPoint pt, const char *label)

f
if (label)
std::cout << label;" " >>

std::cout << "[Point] at (" << pt.x <<"" << pty <<")" << std::endl;

{

//Print the label and then the rect to the console for easy debugging

void printPointF(const CvPointYDY'Yf pt, const char *label)

h
if (label)
std::cout << label;" ;" >>

std::cout << "[Point¥Yf] at (" << pt.x <<"" << pt.y << ")" << std::endl;

//
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//Enlarge or shrink the rectangle size & center by a given scale.

//1f w & h are given, will make sure the rectangle stays within the bounds if it is enlarged

too much.

//Note that for images, w should be (width-Y) and h should be (height-\(.
CvRect scaleRect(const CvRect rectln, float scaleX, float scaleY, int w, int h)

b

CvRect rect;
// Scale the image region position & size

rect.x = cvRound(scaleX * (float)rectin.x);

rect.y = cvRound(scaleY * (float)rectin.y);

rect.width = cvRound(scaleX * (float)rectin.width);

rect.height = cvRound(scaleY * (float)rectin.height);
// Make sure it doesn't go outside the image

if (W> +&&h> +(}

if (rect.x + rect.width > w)

rect.width = w - rect.x;
if (rect.y + rect.height > h)

rect.height = h - rect.y;

return rect;

{

//Enlarge or shrink the rectangle region by a given scale without moving its center, and

possibly add a border around it.

//1f w & h are given, will make sure the rectangle stays within the bounds if it is enlarged

too much.

//Note that for images, w should be (width-Y) and h should be (height-\(.

CvRect scaleRectInPlace(const CvRect rectin, float scaleX, float scaleY, float borderX, float
borderY, int w, int h)
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//

//

{

CvRect rect = rectln; // Make a local copy
Scale the image region size and add an extra border to the region size

rect.x -= cvRound((scaleX - \,f) * (float)rect.width * « ,6f + borderX);

rect.y -= cvRound((scaleY - \,f) * (float)rect.height * + ,0f + borderY);

rect.width = cvRound(scaleX * (float)rect.width + ¥, f * borderX);

rect.height = cvRound(scaleY * (float)rect.height + Y, f * borderY);
Make sure it doesn't go outside the image

if W> +&&h > +(}

if (rect.x < +(}

rect.width +=rect.x; // shrink the width, since 'x' is negative
rect.x = ;-

if (rect.x + rect.width > w)
rect.width = w - rect.x;

if (recty < +(}
rect.height +=rect.y; // shrink the height, since 'y is negative
rect.y =+

if (rect.y + rect.height > h)
rect.height = h - rect.y;

return rect;

//Return a new rect that the same as rectA when shifted by (rectB.x, rectB.y).

CvRect offsetRect(const CvRect rectA, const CvRect rectB)

b

CvRect rectC;

rectC.x = rectA.x + rectB.x;
rectC.y = rectA.y + rectB.y;
rectC.width = rectA.width;
rectC.height = rectA.height;
return rectC;
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//Return a new rect that the same as rectA when shifted by (pt.x, pt.y).
CvRect offsetRectPt(const CvRect rectA, const CvPoint pt)

h

CvRect rectC;

rectC.x = rectA.x + pt.x;
rectC.y = rectA.y + pt.y;
rectC.width = rectA.width;
rectC.height = rectA.height;
return rectC;

//Draw a rectangle around the given object.
void drawRect(Iplimage *img, const CvRect rect, const CvScalar color)
CvPoint py, p;¥

p).X = rect.x;

p\.y =rect.y;

pY.x = min(rect.x + rect.width-Y, img->width-Y); // Make sure the end-point is within the
image

pY.y = min(rect.y + rect.height-\, img->height-y(" " "/ ;

cvRectangle(img, pV, pY, color, \(;

{

//Draw a filled rectangle around the given object.

void drawRectFilled(Iplimage *img, const CvRect rect, const CvScalar color)

h
CvPoint py, p;Y
p).X = rect.x;
p\.y =recty;
pY.x = min(rect.x + rect.width-\, img->width-1); // Make sure the end-point is within the

image
pY.y = min(rect.y + rect.height-\, img->height-y(" " "

.
b
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cvRectangle(img, p), pY, color, CV_FILLED);

//Draw a crossbar at the given position.

void drawCross(Iplimage *img, const CvPoint pt, int radius, const CvScalar color)

h
CvPoint py, pY, pY, p;¥f
// - Make sure the points are within the image
p Y= cvPoint( max(pt.x-radius,), pt.y);
p Y= cvPoint( min(pt.x+radius,img->width-Y), pt.y);
p Y= cvPoint( pt.x, max(pt.y-radius, * ( (;
p ¥= cvPoint( pt.x, min(pt.y+radius,img->height-\( (;
// Draw a horizontal line through the given point
cvLine(img, py, pY, color);
// Draw a vertical line through the given point

cvLine(img, pY, p¥, color);

//Print the label and then the rect to the console for easy debugging

void printRect(const CvRect rect, const char *label)
if (label)
std::cout << label;" "' >>

std::cout << "[Rect] at (" << rect.x <<"," <<rect.y << ") of size " << rect.width << "x" <<
rect.height>>

! where bottom-right corner is at (" << (rect.x + rect.width-)) << "" << (recty +

rect.height-\) <<")" << std::endl;

{

//Make sure the given rectangle is completely within the given image dimensions.

CvRect cropRect(const CvRect rectln, int w, int h)

h
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CvRect roi = CvRect(rectin);
/- Make sure the displayed image is within the viewing dimensions

if (roi.x + roi.width > w) // Limit the bottom-right from past the image
roi.width = w - roi.x;

if (roi.y + roi.height > h)
roi.height = h - roi.y;

if (roi.x <) // Limit the top-left from before the image

roi.x = ;»

if (roi.y < +(
roi.y = ;¢

if (roi.x >w-\) /I Limit the top-left from after the image
roi.x = w-;\

if (roi.y > h-\(
roi.y = h-;\

if (roi.width < +) /I Limit the negative sizes
roi.width = ;»

if (roi.height < «(
roi.height = ;-

if (roi.width > w) /I Limit the large sizes
roi.width = w - roi.x;

if (roi.height > h)
roi.height = h - roi.y;

return roi;

{

//

//
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//Returns a new image that is a cropped version of the original image.
Iplimage* slow_croplmage(const Iplimage *img, const CvRect region)

h

Iplimage *imageTmp,*imageRGB;
CvSize size;
size.height = img->height;
size.width = img-> width;
if (img->width <= +|| img->height <= || region.width <= +|| region.height <= ~(}
std::cerr << "ERROR in croplmage(): dimensions of image or region are invalid." <<
endl;
printRect(region, "crop region");
printimagelnfo(img, "crop image");
exit; (V)

if (img->depth != IPL_DEPTH_AU)}
std::cerr << "ERROR in croplmage(): Unknown image depth of " << img->depth << "
given instead of A." << std::endl;

exit; (V)
/] First create a new (color or greyscale) IPL Image and copy contents of img into it.
imageTmp = cvCreatelmage(size, IPL_DEPTH_AU, img->nChannels);

cvCopy(img, imageTmp);
// Create a new image of the detected region

// printf("Cropping image at x = %d, y = %d...", faces[i].x, faces[i].y);

/1 printf("Setting region of interest...");

/- Make sure the crop region is completely within the image region.

// cropRegion = cropRect(cropRegion, size.width-Y, size.height-Y);  // Make sure it fits
within (+¢+) and (w,h)

// Set the region of interest to that surrounding the face.

cvSetimageROI(imageTmp, region);
/! Copy region of interest (i.e. face) into a new iplimage (imageRGB) and return it

size.width = region.width;
size.height = region.height;
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imageRGB = cvCreatelmage(size, IPL_DEPTH_AU, img->nChannels);
cvCopy(imageTmp, imageRGB); // Copy just the region.

cvReleaselmage( &imageTmp );
return imageRGB;

//Returns a new image that is a cropped version (rectangular cut-out) of the original image.
Iplimage* croplmage(const Iplimage *img, const CvRect region)

}

Iplimage *imageCropped;
CvSize size;

if (img->width <= +|| img->height <= || region.width <= +|| region.height <= +(}

LOG("ERROR in croplmage(): dimensions of image or region are invalid.");
printRect(region, “'crop region™);

printimagelnfo(img, "crop image");

exit; (V)

/] Set the desired region of interest.

cvSetimageROI((Iplimage*)img, region);

// Copy region of interest into a new iplimage and return it
size.width = region.width;
size.height = region.height;
imageCropped = cvCreatelmage(size, img->depth, img->nChannels);
cvCopy(img, imageCropped); // Copy just the region.

cvResetimageROI((Iplimage*)img);
return imageCropped;

{

//Creates a new image copy that is of a desired size. The aspect ratio will be kept constant if

'keepAspectRatio' is true,

//by cropping undesired parts so that only pixels of the original image are shown, instead of
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adding extra blank space.

//Remember to free the new image later.

Iplimage* resizelmage(const Iplimage *origimg, int newWidth, int newHeight, bool
keepAspectRatio)

h
Iplimage *outlmg = ;+
int origWidth = ;)\
int origHeight = ;\
if (origimg) }
origWidth = origlmg->width;
origHeight = origlmg->height;
{

if (newWidth <= || newHeight <= || origlmg == +|| origWidth <= +|| origHeight <= +(

std::cerr << "ERROR: Bad desired image size of " << newWidth << "X" << newHeight
<< " in resizelmage().\n;"
if (origimg)
std::cerr << "Image was " << origlmg->width << "x" << origlmg->height << endl;
exit; (V)

if (keepAspectRatio) }

// cerr << "Resizelmage :" << origWidth << "Xx" << origHeight << " -> " << newWidth
<< "X" << newHeight << " (rOld" << (origWidth / (float)origHeight) << ", rNew" <<
(newWidth / (float)newHeight) << endl;

// Resize the image without changing its aspect ratio, by cropping off the edges and

enlarging the middle section.

CvRect r;

float origAspect = (origWidth / (float)origHeight);  // input aspect ratio
float newAspect = (newWidth / (float)newHeight); // output aspect ratio

if (origAspect > newAspect) { // crop width to be origHeight * newAspect

int tw = (origHeight * newWidth) / newHeight;
r = cvRect((origWidth - tw)/Y ,+, tw, origHeight);

else { // crop height to be origWidth / newAspect
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int th = (origWidth * newHeight) / newWidth;
r = cvRect(+, (origHeight - th)/Y, origWidth, th);

{

// cerr << "cropping image to (" << r.width << "x" <<r.height << " at (" <<rx<<""

<<ry<<")." <<endl;
Iplimage *croppedimg = croplmage(origimg, r);
// Call this function again, but with the new aspect ratio image.

// cerr << "calling resizelmage(" << newWidth << "" << newHeight << "false)" <<

endl;
outlmg = resizelmage(croppedimg, newWidth, newHeight, false); // do a scaled image

resize, since the aspect ratio is correct now.

cvReleaselmage( &croppedimg );

else}

// Scale the image to the new dimensions, even if the aspect ratio will be changed.

outlmg = cvCreatelmage(cvSize(newWidth, newHeight), origlmg->depth, origimg-
>nChannels);

if (newWidth > origimg->width && newHeight > origlmg->height) }
// Make the image larger
// printf("Making the image larger\n"); fflush(stdout);

cvResetimageROI((Ipllmage*)origimg);
cvResize(origimg, outimg, CV_INTER_LINEAR); /I CV_INTER_CUBIC or
CV_INTER_LINEAR is good for enlarging

{

else}
// Make the image smaller
/l printf("Making the image smaller\n"); fflush(stdout);

cvResetimageROI((Iplimage*)origimg);
cvResize(origlmg, outimg, CV_INTER_AREA); // CV_INTER_AREA is good for

shrinking / decimation, but bad at enlarging.

{
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return outlmg;

{

//Rotate the image clockwise and possibly scale the image. Use 'mapRotatedimagePoint()’

to map pixels from the src to dst image.

Iplimage *rotatelmage(const Iplimage *src, float angleDegrees, float scale)

}

// Create a map_matrix, where the left Yx Ymatrix is the transform and the right Yx \is the
dimensions.

float m;[#]

CvMat M = cvMat(Y ,¥, CV_YYF, m);

int w = src->width;

int h = src->height;

float divscale =\, f;

if (scale 1=V, f && scale > Ye-Y+(

divscale = Y,/ scale;

float angleRadians = angleDegrees * ((float)CV_P1/ A+ ,+1);

m[+] = (float)(cos(angleRadians) * divscale);

m[\] = (float)(sin(angleRadians) * divscale);

m[¥ = [-m;[V]

m[¥] =m;[]

m[Y] = w*+ of;

m[8] = h*+ ,of;

/I Make a spare image for the result

CvSize sizeRotated,;
sizeRotated.width = cvRound(scale * w);
sizeRotated.height = cvRound(scale * h);

// Rotate and scale

Iplimage *imageRotated = cvCreatelmage( sizeRotated, src->depth, src->nChannels );
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/! Transform the image

cvGetQuadrangleSubPix( src, imageRotated, &M);

return imageRotated;

{

//Get the position of a pixel in the image after the rotatelmage() operation.

CvPointYDYYf mapRotatedimagePoint(const CvPointYDYYf pointOrig, const Iplimage

*image, float angleDegrees, float scale)

b

// Get the old image center.

CvPointYDYYf ptimageCenterOrig = cvPointYDYYf(image->width / Y, f, image->height /
Y, f);
/! Get the new image center (after the rotation & scale that was performed to the image by
‘rotatelmage()").

CvPointYDYYf ptimageCenterNew = scalePointF(ptimageCenterOrig, scale);
/] Get the relative coords of the point

CvPointYDYYf relPOrig = subtractPointF(pointOrig, ptimageCenterQOrig); Il relative

coords
// Rotate & scale the relative coords of the point

CvPointYDYYf relPNew = rotatePointF(relPOrig, angleDegrees);

relPNew = scalePointF(relPNew, scale);
/! Get the absolute coords of the new point

CvPointYDYYf ptPNew = addPointF(relPNew, ptimageCenterNew);

return ptPNew;

//Image utility functions
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//Do Bilateral Filtering to smooth the image noise but preserve the edges.
//A smoothness of ois very little filtering, and -« +is very high filtering.

//Remember to free the returned image.
Iplimage* smoothimageBilateral(const Iplimage *src, float smoothness)

h

Iplimage *imageSmooth = cvCreatelmage(cvGetSize(src), src->depth, src->nChannels);
Iplimage *imageOut = cvCreatelmage(cvGetSize(src), src->depth, src->nChannels);

// Do bilateral fitering on the input image

cvSmooth( src, imageSmooth, CV_BILATERAL, & ,6, smoothness, smoothness );

// Mix the smoothed image with the original image

cvAddWeighted( src, * v+, imageSmooth, +.,V+ ,+,+, imageOut );

// savelmage("bilatA.png", src);
/! savelmage("bilatB.png", imageSmooth);
// savelmage("bilatC.png", imageOut);

cvReleaselmage(&imageSmooth);
return imageOult;

{

//Paste multiple images next to each other as a single image, for saving or displaying.

//Remember to free the returned image.

//Sample usage: cvSavelmage("out.png"”, combinelmages(Y, img\, imgY( (;
Parameswaran.

doesn't resize the images at all.
Iplimage* combinelmagesResized(int nArgs, ...)

h

//img - Used for getting the arguments

//Modified by Shervin from the cvShowManylmages() function on the OpenCVWiki by

' //combinelmagesResized()' will resize all images to ¥+ +x¥+ +, whereas 'combinelmages()'
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Iplimage *img;

// Displmage - the image in which input images are to be copied
Iplimage *Displmage;
int size;
inti;
intm, n;
intx,vy;
/- w - Maximum number of images in a row
// h - Maximum number of images in a column

intw, h;

// scale - How much we have to resize the image

float scale;

int max;
// 1f the number of arguments is lesser than -or greater than \Y
// return without displaying

if(nArgs <= +(}

printf("Number of arguments too small....\n");
return NULL;

else if(NArgs > \Y(}

printf("Number of arguments too large....\n");
return NULL;

{

/! Determine the size of the image,
//and the number of rows/cols
// from number of arguments
else if (NArgs == \(}
w=h=;)\

size = ;¥
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else if (NArgs == Y(}

else if (NArgs == ¥|| nArgs == ¥(}
w=Y,h=;¥

size = ;Y

else if (NArgs == || nArgs == #(}
w=Y,h=;Y

size =Y+

else if (NArgs == V|| nArgs == A(}
w=¥h=;Y

size =Y+

else}

size = ;10

/! Create a new Ychannel image

Displmage = cvCreatelmage( cvSize( Y« * + size*w, #++ size*h), A, Y(;

// Used to get the arguments passed

va_list args,;
va_start(args, nArgs);

// Loop for nArgs number of arguments

for(i=+,m=Y:,n=Y+;i<nArgs; i++,m+=(Y~+size))}
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//

//

//

//

//

//

/1

1l

Get the Pointer to the Iplimage

img = va_arg(args, Iplimage*);

Make sure a proper image has been obtained

if(img) §

Find the width and height of the image
X = img->width;
y = img->height;
Find whether height or width is greater in order to resize the image

max = (X > y)? X: y;

Find the scaling factor to resize the image

scale = (float) ( (float) max / size );

Used to Align the images
if(i%w== & &m!=Y:(}

.Y.

5

m=

n+= Y-«+ size;

Make sure we have a color image. If its greyscale, then convert it to color.
Iplimage *colorimg = ;+

Iplimage *currimg = img;
if (img->nChannels == \(}

colorimg = cvCreatelmage(cvSize(img->width, img->height), A , ¥(;

std::cout << "[Converting greyscale image " << greylmg->width << "x" <<

greylmg->height << "px to color for combinelmages()]" << std::endl;

1/

cvCvtColor( img, colorimg, CV_GRAYYBGR );

currlmg = colorimg; // Use the greyscale version as the input.

Set the image ROI to display the current image
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cvSetlmageROI(Displmage, cvRect(m, n, (int)( x/scale ), (int)( y/scale)));

// Resize the input image and copy it to the Single Big Image
cvResize(currlmg, Displmage, CV_INTER_CUBIC);

// Reset the ROI in order to display the next image
cvResetimageROI(Displmage);
if (colorlmg)

cvReleaselmage(&colorimg);

else { // This input image is NULL

/l printf("Error in combinelmages(): Bad image%d given as argument\n”, i);
// cvReleaselmage(&Displmage); // Release the image and return
/! return NULL;

// End the number of arguments
va_end(args);

return Displmage;

{

//Paste multiple images next to each other as a single image, for saving or displaying.
//Remember to free the returned image.

//Sample usage: cvSavelmage(*"out.png", combinelmages(Y, imgy, img¥( (;

//Modified by Shervin from the cvShowManylmages() function on the OpenCVWiki by
Parameswaran.

' //combinelmagesResized()' will resize all images to ¥+ +x¥+ +, whereas 'combinelmages()’

doesn't resize the images at all.

Iplimage* combinelmages(int nArgs, ...)

b
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const int MAX_COMBINED_IMAGES = ;#
int colYWidth, col YWidth;
int row\Height, rowYHeight, rowYHeight;

Iplimage *imageArray[MAX_COMBINED_IMAGES];
int xPosfMAX_COMBINED_IMAGES];
int yPosf]MAX_COMBINED_IMAGES];

int wimg[MAX_COMBINED_IMAGES] ={:/ ;{/ image dimensions are assumed to be
+, if they dont exist.

int himg[MAX_COMBINED_IMAGES];{} =

// int rows, columns; /I number of rows & cols of images.
int wP, hP; Il dimensions of the combined image.
inti;

int nGoodIlmages = ;-

Iplimage *combinedimage;
int B =0; // Border size, in pixels

// Load all the images that were passed as arguments
va_listargs; // Used to get the arguments passed
va_start(args, nArgs);
for (i = +; i < nArgs; i++)}

// Get the Pointer to the Iplimage

Iplimage *img = va_arg(args, Iplimage*);
/! Make sure a proper image has been obtained, and that there aren't too many images

already.

if (img = +«&& img->width > +&& img->height > +) && (nGoodImages <
MAX_COMBINED_IMAGES) )}
// Add the new image to the array of images

imageArray[nGoodlmages] = img;
wlimg[nGoodIimages] = img->width;
himg[nGoodImages] = img->height;
nGoodIlmages;++
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// If the number of arguments is lesser than -or greater than ,\Y¥
/1 return without displaying

if(nGoodImages <= || nGoodimages > MAX_COMBINED_IMAGES )}

printf("Error in combinelmages(): Cant display %d of %d images\n", nGoodlmages,
nArgs);
return NULL;

/! Determine the size of the combined image & number of rows/cols.
// columns = MIN(nGoodlmages, Y // ;( Yor Ycolumns
// rows = (nGoodlmages-\ / (Y // ; Yor Yor Yor ... rows
colYWidth = MAX(wImg[ * ], MAX(wWImg[ Y], wimg[¥(([;
colYWidth = MAX(wImg[\], MAX(wImg[¥], wimg[&(([;
row\Height = MAX(hImg[+], himg[\([;
rowYHeight = MAX(hImg[Y], himg[¥([;
rowYHeight = MAX(hImg[¥], himg[&([;
wP = B + col \Width + B + (col YWidth ? colYWidth + B : +(;
hP = B + row\Height + B + (rowYHeight ? rowYHeight + B : +) + (rowYHeight ?
rowYHeight + B: «(;
xPos[+] = B;
yPos[+] = B;
xPos[Y] = B + col\Width + B;
yPos[\] = B;
xPos[Y] = B;
yPos[Y] = B + row\Height + B;
xPos[¥] = B + col\Width + B;
yPos[¥] = B + row\Height + B;

xPos[¥] = B;
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yPos[¥] = B + row\Height + B + rowYHeight + B;
xPos[&] = B + col\Width + B;

yPos[6] = B + row\Height + B + rowYHeight + B;

/! Create a new RGB image

combinedlmage = cvCreatelmage( cvSize(wP, hP), A, ¥(;
if ('combinedimage)

return NULL;

// Clear the background

cvSet(combinedimage, CV_RGB(d« b+ b ((;

for (i=+; i < nGoodImages; i++)}

Iplimage *img = imageArray][i];

// Make sure we have a color image. If its greyscale, then convert it to color.
Iplimage *colorimg = ;+
if (img->nChannels == \(}
colorimg = cvCreatelmage(cvSize(img->width, img->height), A, ¥(;
cvCvtColor( img, colorimg, CV_GRAYYBGR );

img = colorlmg; // Use the greyscale version as the input.

// Set the image ROI to display the current image

cvSetimageROI(combinedIimage, cvRect(xPos[i], yPos[i], img->width, img->height));
// Draw this image into its position

cvCopy(img, combinedlmage);
// Reset the ROI in order to display the next image

cvResetimageROI(combinedimage);

if (colorimg)
cvReleaselmage(&colorimg);
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// - End the number of arguments

va_end(args);

return combinedimage;

{

//Blend color images 'image\' and ‘imageY' using an A-bit alpha-blending mask channel.
//Equivalent to this operation on each pixel: imageOut = image ) *\-

(imageAlphaMask/Yad)) + image Y* (imageAlphaMask/Yod(

//So if a pixel in imageAlphMask is -, then that pixel in imageOut will be image), or if

imageAlphaMask is Ybothen imageOut is image,Y

//or if imageAlphaMask was Y. +then imageOut would be: image \ * « ,VA+ image ¥ *.,YY

//Returns a new image, so remember to call ‘cvReleaselmage()' on the result.

Iplimage* blendlmage(const Iplimage* image), const Iplimage* imageY, const Iplimage*

imageAlphaMask)

}

/I Make sure that image Y& image Yare RGB UCHAR images, and imageAlphaMask is an
A-bit UCHAR image.
if (Yimage V|| image\->width <= || image)->height <= «|| image\->depth != A|| image}-
>nChannels 1= ¥(}
std::cout << "Error in blendimage(): Bad parameter 'image\'." << std::endl;
printimagelnfo(image\, "image\(";

return NULL;

if (limage Y|| imageY->width <= || imageY->height <= || imageY->depth != A|| imageY-
>nChannels != ¥(}
std::cout << "Error in blendimage(): Bad parameter 'imageY'." << std::endl;
printimagelnfo(imageY, "imageY(";

return NULL;
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if (!imageAlphaMask || imageAlphaMask->width <= +|| imageAlphaMask->height <=+ ||
imageAlphaMask->depth != A|| imageAlphaMask->nChannels != \(}

std::cout << "Error in blendImage(): Bad parameter ‘imageAlphaMask'." << std::endl;
printimagelnfo(imageAlphaMask, "imageAlphaMask");
return NULL;

{

/I Make sure that image Y& image Y& imageAlphaMask are all the same dimensions
if ((image->width != imageY->width || image)->width != imageAlphaMask->width|| (

(image \->height != imageY->height || image \->height != imageAlphaMask->height) (

std::cout << "Error in blendimage(): Input images aren't the same dimensions." <<
std::endl;

printimagelnfo(image), "image\(";
printimagelnfo(imageY, "imageY(";

printimagelnfo(imageAlphaMask, "imageAlphaMask");
return NULL;

// Combine the Yimages using the alpha channel mask

int width = image\->width;

int height = image \->height;

Iplimage *imageBlended = cvCreatelmage(cvSize(width, height), image\->depth,
image \->nChannels);

int widthStep Y= image\->widthStep;

int widthStep Y= imageY->widthStep;

int widthStepM = imageAlphaMask->widthStep;
int widthStepBlended = imageBlended->widthStep;
// Start from the beginning of the image and move through the image, row by row.

UCHAR *p \= (UCHAR*)image \->imageData;
UCHAR *p Y= (UCHAR*)imageY->imageData;

UCHAR *pM = (UCHAR*)imageAlphaMask->imageData;
UCHAR *pBlended = (UCHAR*)imageBlended->imageData;
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for (int y=+; y < height; y++)}
for (int x=+; x < width; x++)
intm = *pM++; // Get the alpha mask value ( +to Yod) and move to its next pixel.
int part\R, part\G, part\B;
int partYR, partYG, partYB;
int pixel\B = *p\++; // Get the B value and move to its next pixel.
int pixel\G = *p\++; // Get the G value and move to its next pixel.
int pixel\R = *p\++; // Get the R value and move to its next pixel.
// Instead of dividing slowly by Yoo: multiply image Ywith (alpha mask + ), then
divide it by .Yo%

// It is similar to dividing by Y&0, but much faster.
// But note that if m was -+, it would be slightly off, so m == +is treated separately.
if (m) }
intfy=m+ ;)\

int pixelYB = *pY++; // Get the B value and move to its next pixel.
int pixelYG = *pY++; // Get the G value and move to its next pixel.
int pixel YR = *pY++; // Get the R value and move to its next pixel.
partYB = (pixelYB * f Y << (A

partYG = (pixelYG * f \ << (GA

partYR = (pixel \R * f Y << (GA

// Multiply image \with ( Y00- alpha mask), then divide it by Yo%. Similar to
dividing by Y&0,+, but much faster.

intfy=Ydd-m;

part\B = ( pixe\B * f Y << (A

part\G = ( pixel\G * f Y << (A

part\R = (pixel\R * f Y << (GA

else}

/1 If the alpha mask was -, then just use image Yand not image.Y
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part\B = pixel\B,;
part\G = pixel\G;

part\R = pixel\R;

partYB = ;-
partYG = ;»
partYR = ;+

p Y =+¥; /I move the pointer to the next pixel.

{
// Combine the part of image \with the part of imageY, and then move to the next
pixel.
pBlended++ = part\B + partYB,
pBlended++ = part\G + partYG;
pBlended++ = part\R + partYR;
{

// Move everything to the next row by adding widthStep and subtracting how much of
the row was already processed.

p V+= widthStep V- width * ¥;  // Move to the next RGB row, ignoring any row
padding.

p Y+= widthStep Y- width * ¥;  // Move to the next RGB row, ignoring any row

padding.
pM += widthStepM - width; /I Move to the next Greyscale row, ignoring any row
padding.

pBlended += widthStepBlended - width * ¥;  // Move to the next RGB row, ignoring

any row padding.

{

return imageBlended;

{
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//Save the given image to a JPG or BMP file, even if its format isn't an A-bit image, such as

a Y'Ybit float image.

int savelmage(const char *filename, const Iplimage *image)

h

intret=-;\

#ifdef USE_HIGHGUI
Iplimage *imageABit = cvCreatelmage(cvSize(image->width,image->height),

IPL_DEPTH_AU, image->nChannels); // A-bit greyscale image.
if (imageABit)
cvConvert(image, imageABit);  // Convert to an A-bit image instead of potentially
VZ.YFYor #Fbit image.
if (imageABit)
ret = cvSavelmage(filename, imageABit);
if (imageABit)
cvReleaselmage(&imageABit);

#endif
return ret;

{

//Store a greyscale floating-point CvMat image into a BMP/JPG/GIF/PNG image,

//since cvSavelmage() can only handle Abit images (not YYbit float images).

void saveFloatMat(const char *filename, const CvMat *srcMat)

h

// cout << "in Saving Image(" << ((CvMat*)src)->width << """ << ((CvMat*)src)->height

<< ") "™ << filename << "." << endl;
if (CV_MAT_CN(srcMat->type) != V|| CV_MAT_DEPTH(srcMat->type) != \‘Y(}

LOG("ERROR in saveFloatMat(): Matrix is not single-channel ¥Y-bit float matrix!");

return;

/1 Fill the Matrix's float data as a float image into this temporary image, since it wont be

needed after this function.




YYA O efb};”w}:jzbr_i\w)lpTabf

Iplimage srciplimg;
cvGetlmage(srcMat, &srclplimg);
// Store the float image

saveFloatimage(filename, &srclplimg);

{

//Get an A-bit equivalent of the ¥Y-bit Float Matrix.

//Returns a new image, so remember to call ‘cvReleaselmage()' on the result.

Iplimage* convertMatrixToUcharlmage(const CvMat *srcMat)

}

// Fill the Matrix's float data as a float image into this image.
Iplimage srciplimg;
cvGetlmage(srcMat, &srclplimg);

// Convert the float image into a normal Uchar image.

return convertFloatimageToUcharlmage(&srclplimg);

{

//Get an A-bit equivalent of the YY-bit Float image.

//Returns a new image, so remember to call ‘cvReleaselmage()' on the result.

Iplimage* convertFloatimageToUcharlmage(const Iplimage *srcimg)

h

Iplimage *dstlmg = ;

if ((srclmg) && (srclmg->width > + && srclmg->height > + ((}

if (srclmg->nChannels != V|| srclmg->depth != Y¥(}

LOG("ERROR in convertFloatimageToUcharlmage(): Image is not single-channel
Y'Y-bit float image!");

return ;»

// Spread the YYbit floating point pixels to fit within Abit pixel range.

double minVal, maxVal;
cvMinMaxLoc(srcimg, &minVal, &maxVal);
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LOG("FloatImage:(minV=%If, maxV=%lf)", minVal, maxVal);

/! Deal with NaN and extreme values, since the DFT seems to give some NaN results.
if (cvisNaN(minVal) || minVal < -VeY(
minVal = -\e;Y
if (cvisNaN(maxVal) || maxVal > YeY«(
maxVal = \e;¥»
if (maxVal-minVal ==+ ,+f)

maxVal = minVal + «,++Y; // remove potential divide by zero errors.

/1 Convert the format
dstimg = cvCreatelmage(cvSize(srcimg->width, srclmg->height), A ,\(;

cvConvertScale(srclmg, dstimg, Y&o,+/ (maxVal - minVal), - minvVal * Ybb,+ /
(maxVal-minVal));

{

return dstimg;

{

//Store a greyscale floating-point CvMat image into a BMP/JPG/GIF/PNG image,

//since cvSavelmage() can only handle Abit images (not Y'Ybit float images).

void saveFloatimage(const char *filename, const Iplimage *srcimg)

}

#ifdef USE_HIGHGUI
// LOG("Saving Float Image '%s' (%dx%d)", filename, srclmg->width, srcimg->height);

if (srclmg->nChannels != \|| srclmg->depth 1= YY(}

LOG("ERROR in saveFloatlmage(): Image is not single-channel ¥'Y-bit float image!");

return;

Iplimage *bytelmg = convertFloatimageToUcharlmage(srcimg);
cvSavelmage(filename, bytelmg);

cvReleaselmage(&bytelmg);
/] cout << "done saveFloatimage()" << endl;

#endif
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//Draw some text onto an image using printf() format.
void drawText(Iplimage *img, CvPoint position, CvScalar color, char *fmt, ...)

h

// - Write the given arguments to 'szMsg' using printf() style formatting.

va_list marker;
char szMsg; [\« Y¥]|

va_start(marker, fmt);
vsprintf(szMsg, fmt, marker);
va_end(marker);

/- marker = marker; // stop warning messages

//  Display the text onto the image.

CvFont font;
cvinitFont(&font, CV_FONT_HERSHEY_SIMPLEX, ¥ .Y ,+ ,\, CV_AA);

cvPutText(img, szMsg, position, &font, color);

{
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#include <sstream>
#include <string>
#include <iostream>
#include <fstream>
#include <vector>
#include "Object.cpp"
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//default capture width and height.

const int FRAME_WIDTH = 640;
const int FRAME_HEIGHT = 48;0
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/Iminimum and maximum object area

const int MIN_OBJECT_AREA = 50*50;
const int MAX_OBJECT_AREA = FRAME_HEIGHT*FRAME WIDTH/1.5;

s e ad gl a5 lie
Mat src;
int posX=0;
int posY=0;
int counter R_L=0;
int counter_ U_D=0;
int counter_NoMove;0=
Mat current_frame;

:drawObject Gl: (\o-Y
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void drawObject(vector<Object> theObjects,Mat &frame, Mat &temp, vector<
vector<Point> > contours, vector<Vec4i> hierarchy){

Dy 2 wa ~*/§;L:a ol 3L (slaobject (saanY 9 X Hldde oy ‘ri;é P
int NewAveragePosX=;+

int NewAveragePosY=;+
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for(int i =+; i<theObjects.size(); i++){

NewAveragePosX+=NewAveragePosX+theObjects.at(i).getXPos();
NewAveragePosY+=NewAveragePosY +theObjects.at(i).getYPos();
{

S sde ol bl (el Ot g Sl 53 oSG osled Glime 4 S 55 ol g Sl 4 a5 L

NewAveragePosX=floor(NewAveragePosX/theObjects.size());
NewAveragePosY=floor(NewAveragePosY/theObjects.size());

Sie B dzas L 2P 53 oo s> (sla Sbe b o (GoiasOLE POSY 5 POSX ke
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5 NewAveragePosX ,ldas L ,aue g3 opl &5 Sl pl 553 o plx! = ol gy &S
L gl o 23 ,ld2e NewAveragePosY

if(posX== +&& posY==+(

H
posX=NewAveragePosX ;

posY=NewAveragePosY;

Yelse{
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int xdir=posX-NewAveragePosX ;
int ydir=posY-NewAveragePosY;
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if(abs(xdir)>10 || abs(ydir)>10){
Y}X C«@.?-)deo)"-méllaﬁ)u@yw‘#))jﬁdﬁCSFL;LL»‘) ijjTgL.wu\{L;‘ﬁ

V‘:sgs‘ dewsl>es |
int dirupodown=abs(xdir)-abs(ydir);
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b Sl 03 i X glaly 53 &S > &5 Sl bime ol 4 sl e dirupodown luie S
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if(dirupodown>0){
counter R_L+=1;

et 4 Sl 03 g ziw Y (gliwly 53 S > &S Sl line ol @ (AL e dirupodown ldie S
S8 3l oiyleds counter_U D aze .5 55 o 43lo) counter U D ame 4 dly &S s
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}else if(dirupodown<0){
counter U D+=1;
{

a.sl>s NewAveragePosY s NewAveragePosX sl ldas L |, posY 4 posX sla jaze Hldee

'é@@")"‘\j"’&)l?ﬁ)é)"°“
posX=NewAveragePosX;
posY=NewAveragePosY;

Yelse{

- A5 IS Oa 1 OT il JuSG 1 51 50STY 5 X bl 55 a 55 &S o e S
RSP S 1y Sl o L;l.as‘..ijé sldss gednsplis S counter_NoMove ,.xe (..iﬁf
counter_NoMove+=1;

posX=NewAveragePosX;
posY=NewAveragePosY;
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void morphOps(Mat &thresh)}

[[create structuring element that will be used to “dilate” and “erode” image.
/lthe element chosen here is a ELLIPSE
Mat erodeElement = getStructuringElement( MORPH_ELLIPSE ,Size(8,8((;

[[dilate with larger element so make sure object is nicely visible
Mat dilateElement = getStructuringElement( MORPH_ELLIPSE ,Size(21,21((;

erode(thresh,thresh,erodeElement);
erode(thresh,thresh,erodeElement);

dilate(thresh,thresh,dilateElement);
dilate(thresh,thresh,dilateElement);

trackFilteredObject GU A=Y

void trackFilteredObject(Object theObject,Mat threshold,Mat HSV, Mat &current_frame) }

vector <Object> objects;
Mat temp;
threshold.copyTo(temp);

[[these two vectors needed for output of findContours
vector< vector<Point> > contours;
vector<VecYi> hierarchy;

/[find contours of filtered image using openCV findContours function
findContours(temp,contours,hierarchy,C\V_RETR_CCOMP,CV_CHAIN_APPROX

_SIMPLE );

//use moments method to find our filtered object
bool objectFound = false,
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if (hierarchy.size() > *( }
int numObjects = hierarchy.size;()
for (int index = *; index >= *; index = hierarchy[index][ * ([}

Moments moment = moments((cv::Mat)contours[index]),
double area = moment.m; * *

[[if the area is less than MIN_OBJECT_AREA px then it is probably just
noise

[[if the area is the same as the Y/Yof the image size, probably just a bad
filter

[Iwe only want the object with the largest area so we safe a reference area
each

[[iteration and compare it to the area in the next iteration.
if(area>MIN_OBJECT_AREA)}

Object object;

object.setXPos(moment.m) * /area);
object.setYPos(moment.m* )/area);
cout<< "x"<<moment.m * /area << endl;
cout<< "y"<<moment.m* }/area << endl;
object.setType(theObject.getType()),
object.setColor(theObject.getColor()),
objects.push_back(object);

objectFound = true;

{else objectFound = false,

{

//let user know you found an object

if(objectFound ==true)}
drawObject(objects,current_frame,temp,contours,hierarchy);

{

main cl: (Ya-y

int main(int argc, char* argv[])

h

//Matrix to store each frame of the webcam feed

Mat threshold,;
Mat HSV;
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//video capture object to acquire webcam feed

VideoCapture capture;

//open capture object at location zero (default location for webcam)

capture.open; (+)

//set height and width of capture frame

capture.set(CV_CAP_PROP_FRAME_WIDTH,FRAME_WIDTH);
capture.set(CV_CAP_PROP_FRAME_HEIGHT,FRAME_HEIGHT);

// create and open "GestureResult.txt" file for write result in it.

ofstream f;
f.open ("GestureResult.txt");
/1 we just get \oframe. It can be change.

for(int counter="+;counter<\d;counter++){
//store image to matrix

capture.read(current_frame);

src = current_frame ;
if( !src.data)
} return -{;1

//convert frame from BGR to HSV colorspace
cvtColor(current_frame,HSV,COLOR_BGRYHSV);
//create some temp fruit objects so that

//we can use their member functions/information

Object green("green™);
cvtColor(current_frame,HSV,COLOR_BGRYHSV);

inRange(HSV,green.getHSVmin(),green.getHSVmax(),threshold);
morphOps(threshold);

trackFilteredObject(green,threshold,HSV,current_frame);

{
if(counter R_L == +&& counter_U_D== +&& counter_NoMove== + }(

f << "NoGusture;"

cout<< "NoGusture"<< endl;
}else if( (counter_R_L > counter_U_D) && (counter_R_L > counter_NoMove)){

f << "NO;"



Yfv O

{

dfbyjjw‘,fj:l:r.i\d‘)b“—‘\bf

cout<< "No"<< endl;
}else if(counter_U_D > counter_NoMove){

f << "Yes;"
cout<< "Yes"<< endl;

{else}

f << "Bad Gusture;"

cout<< "Bad Gusture"<< endl ;

f.close; ()

return O;

{

SNl b5 5 gt i sladsT ¥

public static DataSet SearchByBM25(string Keyword)

}

DataSet dsSearchResults = new DataSet();

string preProcessedKeyword = Stemming.preProcess(Keyword;(

List<string> QueryWords = preProcessedKeyword.Split(* ). ToList();

int QueryWordsCount = QueryWords.Count;

Dictionary<TF, float>[] QueryWordsTFValues = new Dictionary<TF,

float>[QueryWordsCount];

int[] FDValues = new int[QueryWordsCount];
double[] IDFValues = new double[QueryWordsCount];
float ArticlesLengthAverage = ArticlesLength.Average(kvp => kvp.Value);
int SelectedArticlesCount = SelectedArticles.Count;
for (inti = 0; i < QueryWordsCount; i++)
H
Dictionary<TF, float> TFValues = CalculateTF(QueryWords[i]);
QueryWordsTFValues[i] = TFValues;
int FD = TFValues.Where(kvp => kvp.Value !=0).Count();
FDValues[i] = FD;
IDFValues[i] = Math.Log((SelectedArticlesCount - FD + 0.5) / (FD + 0.5));
{
List<Score> ArticlesScore = new List<Score>();
// Calculate Score
string CurrentFileName = @"Files\" + Keyword + ".csv";
string CurrentFilePath = HttpContext.Current.Server.MapPath(CurrentFileName);
foreach (Article CurrentArticle in SelectedArticles)

}
float ArticleLength = ArticlesLength.Where(kvp => kvp.Key.ArticlelD ==

CurrentArticle.ID).FirstOrDefault().Value;

double Score = 0;




YfA O d;byjjwjjél:r.i\w)b‘r‘\bf

for (inti = 0; i < QueryWordsCount; i++)
h
float TFValue = QueryWordsTFValues[i].Where(kvp => kvp.Key.ArticlelD
== CurrentArticle.ID).FirstOrDefault().Value;
double IDFValue = IDFValues]i];
double CurrentScore = (((K1Value+1)*TFValue) / (K1Value * ((1 - BValue)
+ (BValue * ArticleLength) / ArticlesLengthAverage)) + TFValue) * IDFValue;
Score += CurrentScore;

{

Score CurrentArticleScore = new Score { ArticleID = CurrentArticle.ID,

ScoreValue = Score };
ArticlesScore.Add(CurrentArticleScore);

{

var SortedArticlelDScore = from entry in ArticlesScore orderby entry.ScoreValue
descending select entry;

DataTable tblSearchResult = new DataTable("articles");
tblSearchResult.Columns.Add("ID");
tblSearchResult.Columns.Add("Title");
tblSearchResult.Columns.Add("Abstract™);
tblSearchResult.Columns.Add("FirstSubject™);
tblSearchResult.Columns.Add("'SecondSubject™);
tblSearchResult.Columns.Add("'Score");

foreach (var item in SortedArticlelDScore)
h
int CurrentltemArticlelD = item.ArticlelD;
Article CurrentArticle = SelectedArticles[SelectedArticles.FindIndex(o => 0.1D
== CurrentltemArticlelD)];
if (tblSearchResult.Rows.Count < 100)
tblSearchResult.Rows.Add(CurrentArticle.ID, CurrentArticle. Title,
CurrentArticle.Abstract,  CurrentArticle.FirstSubject,  CurrentArticle.SecondSubject,
item.ScoreValue);
else
break;
{
dsSearchResults. Tables.Add(tblSearchResult);
return dsSearchResults;

{

public static Dictionary<WordCount, float> CalculateArticleLength()

}

Dictionary<WordCount, float> Result = new Dictionary<WordCount, float>();

foreach (Article CurrentArticle in SelectedArticles)

}
WordCount CurrentWordCount = new WordCount();
CurrentWordCount.ArticlelD = CurrentArticle.ID;
CurrentWordCount.TitleWordCount = CurrentArticle. TitleWordCount;
CurrentWordCount.AbstractWordCount = CurrentArticle. AbstractWordCount;
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CurrentWordCount. TagsWordCount = CurrentArticle. TagsWordCount;

CurrentWordCount.WeightedTitleWordCount =
CurrentWordCount.TitleWordCount * TitleWeight;

CurrentWordCount.WeightedAbstractWordCount =
CurrentWordCount.AbstractWordCount * AbstractWeight;

CurrentWordCount.WeightedTagsWordCount =
CurrentWordCount.TagsWordCount * TagWeight;

float ArticleLengthValue = CurrentWordCount.WeightedTitleWordCount +
CurrentWordCount.WeightedAbstractWordCount +
CurrentWordCount.WeightedTagsWordCount;

Result. Add(CurrentWordCount, ArticleLengthValue);

{

return Result;

{

public static Dictionary<TF, float> CalculateTF(string Keyword)
}
Dictionary<TF, float> Result = new Dictionary<TF, float>();;
foreach (Article CurrentArticle in SelectedArticles)
}
TF CurrentTF = new TF();
CurrentTF.ArticlelD = CurrentArticle.ID;
CurrentTF.Keyword = Keyword,;
CurrentTF.FreqInTitle = OccurrencesCount(CurrentArticle.Title, Keyword);
CurrentTF.FreglnAbstract = OccurrencesCount(CurrentArticle.Abstract,
Keyword);
CurrentTF.FregInTags = OccurrencesCount(CurrentArticle. Tags, Keyword);
CurrentTF.WeightedFreqgInTitle = CurrentTF.FreqInTitle * TitleWeight;
CurrentTF.WeightedFreglnAbstract = CurrentTF.FreqlnAbstract *
AbstractWeight;
CurrentTF.WeightedFregInTags = CurrentTF.FreqinTags * TagWeight;
float TFValue = CurrentTF.WeightedFreqInTitle +
CurrentTF.WeightedFreglnAbstract + CurrentTF.WeightedFregInTags;
Result. Add(CurrentTF, TFValue);
{

return Result;

{

public static int OccurrencesCount(string SearchString, string StringToFind)
}
int Count = 0;
int Position = 0;
while ((Position < SearchString.Length) && (Position =
SearchString.IndexOf(StringToFind, Position)) !'= -(1
}
Count++;
Position += StringToFind.Length;
{

return Count;

{
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using AsrGooyeshPardaz.NevisaModule;
using System;

using System.Collections.Generic;
using System.ComponentModel;

using System.Data;

using System.Diagnostics;

using System.Drawing;

using System.lO;

using System.Ling;

using System.Net.NetworkInformation;
using System.ServiceProcess;

using System.Diagnostics;

using System.Threading;

using System.Text;

using System.Windows.Forms;

using System.Net;

using System.Net.Sockets;

using Lemmatizer;

namespace Nevisa0l

}

public partial class frmMain : Form
§

string NevisaPath;

bool Nevisalnitialized;

private Socket Listener;

private Socket Client;

private int MaxConnections = 30;
private int MessagelLength = 6;
private byte[] ReceivedBuffer;
private bool IsClientConnect = false;
Thread RobotInteractionThread;
public bool ProcessRecognizedText = false;
StemmingTools st;

string AllRecognizedText ="";
string PreviuosRecognizedText = "";

static char[] splitChars ={"","\' ,"\r', \n' };
static string stoptexts;

static List<string> beforeWords;

public static string[] stop;

public frmMain()
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b

InitializeComponent();

{

private void frmMain_L oad(object sender, EventArgs e)
H

InitializeStemmingTools();

try

b
I/l Load from setting

txtNevisaPath.Text = Properties.Settings.Default.NevisaPath;
txtServerAddress. Text = Properties.Settings.Default.ServerAddress;
txtInterfacelP.Text = Properties.Settings.Default.InterfacelP;
txtInterfacePort. Text = Properties.Settings.Default.InterfacePort;
btnCheckNevisaPath_Click(sender, e);
//btnSetServerAddress_Click(sender, €);
/IbtnStartServer_Click(sender, €);

btninitializeNevisa_Click(sender, €);

{

catch (Exception exp)

}
MessageBox.Show("Error occured in reading default setting!\\n" + exp.Message);
{
{

private void btnBrowseNevisaPath_Click(object sender, EventArgs e)

if (fbdBrowseNevisaPath.ShowDialog() == DialogResult.OK)
}
txtNevisaPath.Text = fbdBrowseNevisaPath.SelectedPath;
NevisaPath = txtNevisaPath. Text;

{
{

private void btnCheckNevisaPath_Click(object sender, EventArgs €)
}
bool result = true;
NevisaPath = txtNevisaPath.Text;
if (File.Exists(NevisaPath + @"\StartNevisaModuleService.cmd"))
if (File.Exists(NevisaPath + @"\StopNevisaModuleService.cmd"))
result = true;

if (result)

}
txtNevisaPath.Enabled = false;
btnBrowseNevisaPath.Enabled = false;
btnStartServer.Enabled = true;
btnStopServer.Enabled = true;
btnInitializeNevisa.Enabled = true;
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{

else {
txtNevisaPath.Enabled = true;
btnBrowseNevisaPath.Enabled = true;
btnStartServer.Enabled = false;
btnStopServer.Enabled = false;
btninitializeNevisa.Enabled = false;

private void btnSetServerAddress_Click(object sender, EventArgs e)
}
Ping ping = new Ping();
PingReply pingResult = null;
try
}
pingResult = ping.Send(txtServerAddress. Text);

{

catch (Exception exp)

h
MessageBox.Show("Server address is not correct™);
return;

{
if (pingResult.Status. ToString() == "Success")

txtServerAddress.ReadOnly = true;
//SimpleNevisalnterface.ServerAddress = txtServerAddress. Text;
{

else

h
MessageBox.Show("Server is not available!");
{
{

private void btnStartServer_Click(object sender, EventArgs €)

H
ServiceController service = new ServiceController("NevisaModuleService");
try
b

if (service.Status != ServiceControllerStatus.Running)
service.Start();

service.WaitForStatus(ServiceControllerStatus.Running);

{

catch {
MessageBox.Show("Error in start service™);

{

{

private void btnStopServer_Click(object sender, EventArgs €)
}
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ServiceController service = new ServiceController("NevisaModuleService");
try
}
if (service.Status != ServiceControllerStatus.Stopped)
service.Stop();
service.WaitForStatus(ServiceControllerStatus.Stopped);

{

catch

¥
MessageBox.Show("Error in stop service");
1
1

private void btninitializeNevisa_Click(object sender, EventArgs e)
}
bool serverStatus= true;
bool lockStatus = false;
/fif (SimpleNevisalnterface.TestServer())
I/l serverStatus = true;
if (SimpleNevisalnterface.IsClientLockExists())
lockStatus = true;
if (serverStatus && lockStatus)
H
SimpleNevisalnterface. Initialize(NevisaPath);
MessageBox.Show("Initialize Done!");
{
else
MessageBox.Show("Server Status: " + serverStatus + "\nLock Status: "
lockStatus);

{

private void btnShowNevisaForm_Click(object sender, EventArgs €)

}

SimpleNevisalnterface.ShowNevisaForm();

{

private void btnStartRecognition_Click(object sender, EventArgs e)
h
SimpleNevisalnterface.StartRecognition();
txtNevisaRecognizedText. Text = "";
Nevisalnterface.NewSpeechHypothesis += NevisalnterfaceNewSpeechHypothesis;
Nevisalnterface.DoTransferHypothesis += Nevisalnterface_DoTransferHypothesis;

void Nevisalnterface_DoTransferHypothesis()
h
if (PreviuosRecognizedText == AllRecognizedText)
return;
string Result = AllRecognizedText;
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if (ProcessRecognizedText)
Result = RemoveStopWords(Result);

txtNevisaRecognizedText. Text = Result;

if ((IsClientConnect))

H
PreviuosRecognizedText = Result;
byte[] RecognizedText = Encoding.Default.GetBytes(Result);
/Istring s = Encoding.UTF8.GetString(RecognizedText);
rtxtSendData.AppendText(Result + "\r\n");
rtxtReceivedData.ScrollToCaret();
Client.Send(RecognizedText);

void Nevisalnterface_ NewSpeechHypothesis(string hypothesis)

h
AllRecognizedText = hypothesis;
{

private void InitializeStemmingTools()

h

new
DependencyBasedSentenceAnalyzer.SentenceAnalyzer(@"D:\\Nevisa01\\Nevisa01\\Res\\VVe
rbList.txt");

string RootWordsPath = @"D:\Nevisa01\Nevisa01\Res\root words.txt"; //root words

st = new StemmingTools(RootWordsPath);

stoptexts = System.l0.File.ReadAllText(@"D:\Nevisa01\Nevisa01\StopWord.txt");

beforeWords = stoptexts. ToLower().Split(splitChars). ToList<string>();

stop = beforeWords.ToArray();

{

private static bool isStopWord(String s)

if (s.Trim().Length < 3 || stop.Contains(s.Trim()) || s.Contains(‘1") || s.Contains(‘2") ||
s.Contains('3") || s.Contains('4) || s.Contains(’5") || s.Contains('6") || s.Contains( || (‘7'
s.Contains('8") || s.Contains('9") || s.Contains('0"))

b

return true;

{

else

b

return false;

{
{

private string RemoveStopWords(string Result)
}

string RawText = Result;

char[] splitChars = { "' };
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List<string> AfterWords = RawText. ToLower().Split(splitChars).ToList<string>();
AfterWords.RemoveAll(isStopWord);

string AfterText = string.Join(" "', AfterWords.ToArray());

string AfterText2 ="";

try

AfterText2 = st.LemmatizeText(AfterText, LevelOfLemmatizer.First). ToString();
{

catch (Exception exp)

}

MessageBox.Show(exp.Message);
{
AfterText2 = st.LemmatizeText(AfterText, LevelOfLemmatizer.First). ToString();
AfterWords = AfterText2.Split(splitChars). ToList<string>();
string ProcessedText = string.Empty;
foreach (var item in AfterWords)

}
if (item.Contains('+")
h
int intl = item.IndexOf('+');
ProcessedText = ProcessedText + " " + item.Substring(0, intl);
{
else
}
ProcessedText = ProcessedText + " " + item;
{

return AfterText;

private void btnStopRecognition_Click(object sender, EventArgs e)

}

{

SimpleNevisalnterface.StopRecognition();

private void btninterfaceStartServer_Click(object sender, EventArgs e)

b

{

RobotInteractionThread = new Thread(Robotolnteraction) { IsBackground=true};
RobotInteractionThread.Start();

private void Robotolnteraction()

}

IPAddress ipAddress = IPAddress.Parse(txtInterfacelP.Text);

int portNumber = int.Parse(txtInterfacePort. Text);

IPEndPoint localEndPoint = new IPEndPoint(ipAddress, portNumber);

Listener = new  Socket(AddressFamily.InterNetwork,  SocketType.Stream,

Protocol Type.Tcp);

Listener.Bind(localEndPaint);
if (Listener.IsBound)
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Listener.Listen(MaxConnections);

Client = Listener.Accept();

ReceivedBuffer = new byte[MessageLength];

AsyncCallback callback = new AsyncCallback(OnReceivedData);

Client.BeginReceive(ReceivedBuffer, 0, MessagelLength, SocketFlags.None,
callback, null);

IsClientConnect = true;

{

private void OnReceivedData(lAsyncResult ar)

}

IIrtxtReceivedData.Invoke((MethodInvoker)delegate
Y/

Il rtxtReceivedData. AppendText("ReceivedData\r\n");
/I rtxtReceivedData.Scroll ToCaret();

(//

//SocketError errorCode;

/lint nBytesRec = Client.EndReceive(ar, out errorCode);
/fif (errorCode !'= SocketError.Success)

3/

/[ nBytesRec = 0;

/[ Client.Close();

I/l Listener.Close();

/[ return;

{/

int TextLength = 0;
for (int i = 0; i < ReceivedBuffer.Length; i++)
H
if (ReceivedBuffer[i] '=0)
TextLength++;
{
byte[] Text = new byte[ TextLength];
Array.Copy(ReceivedBuffer, 0, Text, 0, TextLength);
string Message = Encoding.ASCII.GetString(Text);
Message = Message. Trim();
if (Message == "startt")
}
ProcessRecognizedText = false;
SimpleNevisalnterface.StartRecognition();
Nevisalnterface.NewSpeechHypothesis +=
Nevisalnterface_NewSpeechHypothesis;
Nevisalnterface.DoTransferHypothesis+=Nevisalnterface_DoTransferHypothesis;

{
else if (Message == "stoppp")
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b

if (ProcessRecognizedText)
ProcessRecognizedText = false;
SimpleNevisalnterface.StopRecognition();

else if (Message == "search")

}

SimpleNevisalnterface.StartRecognition();
ProcessRecognizedText = true;

{

rtxtReceivedData.Invoke((MethodInvoker)delegate

h
rtxtReceivedData.AppendText(Message + "\r\n");

rtxtReceivedData.ScrollToCaret();
(1
AsyncCallback callback = new AsyncCallback(OnReceivedData);
Client.BeginReceive(ReceivedBuffer, 0, MessagelLength, SocketFlags.None,
callback, null);

{

private void btninterfaceStopServer_Click(object sender, EventArgs e)

/[Listener.Disconnect(true);
//Listener.Shutdown(SocketShutdown.Receive);
Listener.Close();

{

private void btnSpeakerTraining_Click(object sender, EventArgs €)

}

SimpleNevisalnterface.ShowSpeakerTraining();

{

private void btnClear_Click(object sender, EventArgs e)

}

txtNevisaRecognizedText.Text = "";

{

private void btnUsers_Click(object sender, EventArgs e)

}

SimpleNevisalnterface.ShowManageUsers();

{

private void btnVocabulary_Click(object sender, EventArgs e)

b

SimpleNevisalnterface.ShowManageVocabulary();

{
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private void btnSetting_Click(object sender, EventArgs €)
h

SimpleNevisalnterface.ShowSettings();

{

private void btnAudioSetting_Click(object sender, EventArgs e)
h

SimpleNevisalnterface.ShowAudioSetup();

{




Abstract

A researcher usually undertakes different types of activities for conducting a research, such
as identifying and analyzing a research problem, generating ideas for a possible solution to
the problem, gathering and organizing proper research data, analyzing data, and preparing
and publishing technical research report. Conducting a research becomes a challenging task
when a large number of scientific data is available and needs to be organized. While, many
scientific data management tools are available, they are not usually accessible through an
integrated manner. Moreover, learning the tools and integrating them requires additional
efforts, while sometimes the tools may not be compatible with each other. Also in the case of
access to hi-tech facilities by researchers, some advancement has been made, e.g., to help
surgeons operating by tele-surgery, but these solutions have not been extended to other
conventional research environments and disciplines. In such cases, the availability of an
integrated and intelligent tool or device for research assistantship would be beneficial for
researchers. Such assistant should be tailored and personalized to researcher’s need and
expertise .

In this project, we propose to tackle the challenge of having a personalized research assistant
in a more unified and human-friendly manner by having social robots that can communicate
with researchers and assist them in addressing their research needs. Having a physical
embodiment, such a robot can be considered an effective, credible and informative
interactive partner Among the computerized or physical personalized intelligent assistant,
social robots are identified as one of the most influential and beneficial choices. Social robots
are intelligent self-control robots that can interact with human naturally and in a social way.

In this project, we present a conceptual framework for a social research assistant robot, that
we name it as RoboDoc. This robot is aimed to provide assistance to novice and experienced
researchers to plan and organize various research stages. It is also envisioned to provide
researchers with remote access to materials and facilities those are not easily accessible. The
project aims to create synergy among various scientific disciplines including artificial
linguistics, computational linguistics, computer science, and robotics.

Developing RoboDoc is a long-term project with various phases. This technical report is
about the first phase of developing RoboDoc in which a set of services that this robot can
offer for a researcher is developed. As we are not going to develop a new robotic platform at
this phase of the project, we adopt Nao platform as the preliminary platform to develop
RoboDoc services. However, due to the requirements at the first phase we have customized
the physical appearance of Nao and add some devices to the body to customize Nao for
RoboDoc. RoboDoc can interact with the user through voice and video. RoboDoc can
recognize and talk to the user. It has Persian and English speech recognition module, and
gesture and face detection module for interacting with the user. The user can provide a query
for RoboDoc, and the robot can search for it in Ganj (Persian scientific database), and
Google scholar, organize and visualize the search results. RoboDoc can also read a Persian
and English text for the user. All of these services are integrated through a unified robotic
platform.

At the end of this report a set of projects are also defined and prioritized for developing
RoboDoc in the future.

Keywords: Social robotics, Speech processing and recognition, Face recognition,
Information retrieval, Data visulazation
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