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Abstract

In modern society, we must understand the importance of empathy in our lives. Research
shows that there is a need to depeplatforms that can generate emotions so that children and
adults learn to understand the feelings of the people they associate with.

The main focus of this paper is to create a robotic system that can be used by children from
the age of four to nine yesaold, to learn through playing, as well as by older users. Using the
functions of the robot, children can develop their empathy. Adult users are allowed to develop and
create their programs since the robot is structured with open standards (open source).

With the help of experts, scenarios have been developed in which the robot can express
emotions. Users can run basic scripts, upgrade their programs with the help of an information
system, play educational games, operate the robot remotely through @ spewtecontrol
application.

The body of the robot consists of plastic pieces printed on a 3D printer. The sensory
equipment has been installed, ensuring the safety of the users and the requirements of the scenarios

The robotic system was developed gsihe latest methods. The-soreen graphics were
implemented with PyQt Fifth Edition and the programming of system functions with Python
programming language Third Edition. The code development was done using MobaXterm, Nano,
Notepad ++, Visual Studio CedQt Creator, Qt Designer, while the design and study of the three
dimensional parts of the paper were done using the Fusion 360 design software.

Keywords: Robotic system, Empathy developmeddmputervision, Raspberry Pi, PyQt5, Open
source software, 3D printing.
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2.1.6 MobaXterm
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MobaXterm 11.0 »
Thomelpi X-server and networking tools)

(remote display i1s forwarded throug
(automatically set on remote serve

ick on help or visit our website

Linux rpispy 4.9.80 098 SMP Fri Mar 9 19:11:42 GMT 2018 armv

AJ;'* TSN T T he programs included with the Debian GNU/Linux system are free soff
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Sftp N Macros

< Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.
La

B Remote monitoring gin: Mon Oct 29 19:49:08 2018

Follow terminal folder
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2.1.7 Nano
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g h Usy Ugsd o290 Ud GUsy; Y wyotleldd 2.1 UasU

aeolUy vy3s oaUs d aUsUsgyoaU undo.

control(socketname, socketnumber,state):
a “dles socket_control intent.
currentIntent=
logging.info( .currentIntent
state!=None socketname==None sot
state [ , Ik
socketControl( ,state)
title= +state

text=render_template(

title=
text=render_template(

state!=None socketnumber!=None:

state [ , 1 socketnumber [
socketControl(socketnumber, state)
title= +state
text=render_template( ,socket=socketnumber, state=state)

¥ Get Help B Write Out Bl Where Is i Cut Text B Justify B¢ Cur Pos B Prev Page BN First Line Wherels
i fil Read File [\ I E T [~

& Exit Uncut Text gl To Linter M Go To Line g Next Page ¥ Last Line To Bracket
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2.1.8 Notepad++
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Us 2010 (Goa63Us3U0alUUs aUe GitHub. ¢6 Notepa
Scintilay, Ue 6 casUUlsPJU%Babsboaseadead UsescUsi a1

i‘ jquery.github.js - Notepad++ — O X

[Hjquery.githubjs £

s

Github.prototype.requestData = function ( repo ) {
var that = this;

$.ajax({
url: "https://api.github.com/repos/" + repo,
dataType: 5
success: function( results ) {
var result_data = results.data,
isFailling = results.meta.status >= &8& result_data.message;

if ( isFailling ) {
that.handleErrorRequest( result_data );
return;

}

that.handleSuccessfulRequest( result_data );

< >
JavaScript file length : 4,633 lines: 164 In:1 Col:1 Sel:0|0 Unix (LF) UTF-8 IN
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2.1.9 Visual Studio Code
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g8 Visual Studio Code g e80UdjasUs UjaUUyd
avaScript, d Go, d NodesjpsssUsUs ado €t & 5 o el

Q.
[

UsU UieddaU U Ue GitHub oaUs 638e¥YsUUUs EI
UsyY Ugsd UGUyesot 3 sGUsi GUds o921 00U0 “~ 380y Us
UsUgeUdadd Bl ink.

[ ]
E“ EXPLORER i Js blog-post.js @

4 OPEN EDITORS 1UNSAVED
lg:) Js utils.js
JS index.js
® Js blog-post.js src/c
%91 4 GATSBY-GRAPHQL-APP
> 6 blogPost d
@ » L ( rerdata
5 [@ldateFormat
blogP e]debug
[ 4 src blog 2= debugger
4 components blog ecodeURI
Js blog-post.js ) decodeURIComponent
fault
2faultStatus
== delete

b images
4 pages
JS index.js epartFocus
5 utils.js evicePixelRatio
gitignore ) dispatchEvent
Js gatsby-config.js
Js gatsby-node.js

R LICENSE
4 OUTLINE

TERMINAL 1: node
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2.1.10Fusion 360
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2.2.1 Raspberry Pi
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def ultra so
try:
GPIO.output (TRIG, GPIO.HIGH)
time.sleep(0.00001)
GPIO.output (TRIG, GPIC.LOW)

nic front(dist):

while GPIO.input (ECHO)==0:
pulse start = time.time()

while GPIO.input (ECHO)==1:
pulse _end = time.time()

pulse duration = pulse end - pulse start

distance = pulse duration * 17150
distance = round(distance + 1.15, 2)
print ("distance front:",distance,"cm")

if distance>dist:
return True
elif
return False

except KeyboardInterrupt:
GPIO.cleanup()
return False

def ultra sonic back(dist):
try:

GPIC.output (TRIG, GPIC.HIGH)

GPIC.output (TRIG, GPIC.LOW)

while GPIO.input (ECHO2)==0:
pulse_start2 = time.time()

while GPIO.input (ECHO2)==1:
pulse_end2 = time.time()

pulse_duration2 = pulse_end2 - pulse_start2

distance2 = pulse duration2 * 17150
distance2 = round(distance2 + 1.15, 2)
print ("distanc e ~k:" ,distance2,"cm")

if distance2>dist:
return True
elif
return False

except KeyboardInterrupt:
GPIO.cleanup()
return False
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def ir froat():
tr§:
if GPIO.input(SenscrPin) == GPIO.LOW:
print ("On air"
return False
else:
print ("On table")

return True
except XeyboardInterrupt:
GPID.clearup()
return False
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def ir back():

try:
if GPIO.input(SensorPin2) == GPIO.LOW:
print ("On air 2")
return False
else:
print ("On table 2")

return True
except KeyboardInterrupt:
GPIO.cleanup()
return False
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GPIO.setmode (GPIO.BCM)
GPIO.setup (23, GPIO.IN,pull up down=GPIO.PUD UP)

GPIO.setup (24, GPIO.IN,pull up down=GPIO.PUD_UP)
GPIO.setup (25, GPIO.IN,pull up_ down=GPIO.PUD_UP)

def touch(t_id):
if (GPIO.input(t_id) == True):
print ("You t h me ", t_id)
return True
else:

return False
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Green Blue).

pixels = neopixel.NeoPixel (
pixel pin, num pixels, brightness=1, auto_write=False, pixel order=ORDER
)

def rainbow cycle (wait):
for j in range(255):
for i in range (num pixels):
pixel index = (i * 256 // num _pixels) + j
pixels[i] = wheel(pixel index & 255)
pixels.show()
time.sleep(wait)

def set (R,G,B):
pixels.fill((R, G, B))
pixels.show()
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from time import sleep
from adafruit_servokit import ServoKit

kit = ServoKit (channels=8)
def servo move (id, ang):
kit.servo[id].angle = ang

return True

def servo speed(id, ang, step, slp):

for aﬁgie in range(id, ang, step): # 0 - 180 degrees, S5 degrees at a time.
my servo.angle = angle
time.sleep(slp)
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def forward(speed,dist,trust): def backward(speed,dist,trust):
gpio.output(DIR_ml,-) #¢direction gpio.output(DIR_ml,i) $¢direction
gpio.output (DIR m2,1) gpio.output (DIR_m2,0)
speed = speed*0.001 speed = speed*0.001
if speed > 0.01: #max speed if speed > 0.01: $max speed
speed = 0.001 speed = 0.0C
if trust < 5: if trust < 5:
trust = 5 trust = 5
for x in range(dist): for x in range(dist):
if ultra.ultra_sonic_front(trust) ox if ultra.ultra_sonic_back(trust) or
ir front(): ir _back():
gpio.output (STEP ml,gpio.HIGH) gpio.output (STEP_ml,gpio.HIGH)
gpio.output (STEP_m2,gpio.HIGH) gpio.output (STEP_m2,gpio.HIGH)
sleep (speed) sleep (speed)
gpio.output (STEP_ml,gpio.LOW) gpio.output (STEP_ml,gpio.LOW)
gpio.output (STEP_m2,gpio.LOW) gpio.output (STEP_m2,gpio.LOW)
sleep (speed) sleep (speed)
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def rigrt (speed,dist,dir,trust):

gpic.output (DIR ml,dir) #direction
speed = speed*0.001

def left(speed,dist,dir, trust):

gpio.output (DIR m2,dir) #direction
speed = speed*0.001

if speed > 0.01: fmax speed if speed > 0.01: #max speed
speed = 0.001 speed = 0.001

if trust « 5: if trust < 5:
trust = 5 trust = 5

for x in range(dist): for x in range(dist):
if dir == 1: if dir == 1:

if ultra.ultra_sonic_frontttrust)
or ir front():
gpio.outpu: (STEP_ml,gpio.HIGH)
sleep (syeed)
gpio.outpu: (STEP_ml,gpio.LlOW)
sleep (soeed)
elif dir = 0:
if ultra.ultra_sonic_back(trust)
or ir back():

if ultra.ultra_sonic_front(trust)

or ir front():
gpio.output (STEP_m2,gpio.HIGH)
sleep (speed)
gpio.output (STEP_m2,gpio.LOW)
sleep(speed)

elif dir == 0:
if ultra.ultra sonic_back(trust)

or ir back():

gpio.output (STEP_ml,gpio.HIGH)
sleep (syeed)
gpio.outpu: (STEP_ml,gpio.I1OW)
sleep (soeed)

gpio.output (STEP_m2,gpio.HIGH)
sleep(speed)
gpio.output (STEP_m2,gpio.LOW)
sleep (speed)
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def RobotCheckConnection(url,json_send) :

try:
if requests.get('http: f 2 ; I . g ') :0k:
try:
response = requests.post(url, json=json_send,timeout=.5)
if response.status code == 200:
print (" inti t f %)
prlnt(response json())
return response.json()
elif response.status_code == 401:
print ("I t t >cted w € )
return response.json()
else:
print ("Unex ted status ie")
return False
except:
print ("N ")
return False
except:

print ("No Internet nn ion")
return False
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HTTP
Request Message
=
HTTP

Response Message |

HTTP Clients
(Web Browser) HTTP over TCP/IP HTTP Server (Web Server)

KosoHB330UsUcsgy) oalU HTfPrUsoafhaascg
68



¢ O g 3 YRobbtChegkConnection () (Ao o M3 Was Us g Ui dgsd o9

G0Gdd Ueg jee U oblk i@dsaliiaeliges WepyYe ® Uba
i 00deUp L Bo3hyoeolBUs Udasgliseiddogdiadg sUe@&U30 gl
}jo90eU Ues As3eeU oaUs UssUsUspbbsdpnB®yditfyglsgU:
‘4 adgsulidd GUe tUsUlaaUfas UsdqUd gjeds el &i i) §sUyycelt
3eelU oaUs Ues3z Ulgs jysqtendhfh W ostdk;AU G H e Ustati3 o IU N G U
offisdd UdeUte U sUgeed Gisul0dUss Dagldal; sgc O
sGoUekenp 0 (s dBaa) dioseas 8oddUa 3 U ssoBeasywaldal
"adjyelieysUafh i 6U0Ude Ua UG Gdilifkp O0radi) Ua@dytfp e & B |
aUs 8 GUsjyslUsafhd Uysdehd uUU3 UasUs aldBUssy; vd
U v3UdUueUgalaglUs @resye s pyraasd) didjla’, UagduUs g Y
Gisul0i8d U UelGiagqPédepb@ofoUtaoRilgs U s Uy ydU

i

Co CC O ™ O Co Co
Co W

4.40 ) WHiQtDesigner

ZUds GgooalUeyoseysd UszshUqUU ~Uyegls¥YslUUUSs
“"UyebyYeaoaealUsd 63el0d (GUI) Ueg GgGUeeUUc(H.
GeUuosyvYadWimglbsiy ddaUs UU U seyjyegd UsUsoaUaeUs U
"U) osbvYoalegetisUelksthUs d. ¢ 6 dBs U GeW 300 UHIBs acY clbely 0
g el0Ud)yasUs Us¥Yeagld 800 pixels 8396h3UsU aUs
Udd UGUyesoed Ue 8 6ae UazUs y3U UsUsalUaceUss

GoaU Uds oUeai Udg do i e gljtapeltt dooyUUe ¢ ed By a6lbald
UeiUsaegUUUs ehaoselU 0 ({Aso MErEYWe e dlg dery 0 gt Bdld) 3
b)aloblptddoo Yh=eadlip@®lli " 6g QAction. g8 Yyt Us |
actionExit, Us 6 8ae UasUs g Uidgse 95U Uds
giUeeUUcd. 7z @63 Ua 30U c6jdlses 6addlUa U Uds
UsUsoaUaeUsze aamtisditdlme ,Usle cg edidldd GUds Uj cooc
eU Uds Gga3UpReUgld Ctrl +H. gyeaasd Udesasgyjoedd
"UyegleayYesUs Uds oaUU0UYGUUGd GisulUGddg Ueg Ggdu
goolUoajyoseysce UsUbaUaeVadUAOUIi 631 e UUU Udd Ue
oovyauuoad GisulUadd. BEUds "~ Upa UxGd Udd U sUg

69

Co

Co

(<))



o

U UsUadUUd "~ Uya Uxadd o2a3U00
¥} 90U0Uyd (separators).

Mame Used  Text Shortcut  Checkable  ToolTip

% actionExit Exit ctrl+Q [ Exit

fa} actionHome Home Ctrl+H ] Home
actioncennected connected ] connected
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label_senaria QLabel galacd uUusU Uled
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class main(QMainWindow) :
def init_(self):
super (main, self)._ init_ ()
self.load_ui()

def load ui(self):
ui_file = (Path(__file_).parent / "form.ui").resolve()
loadUi (ui_file, self)
self.showFullScreen()

led.set_led (0, 0, 255)

wave_obj = sa.WaveObject.from wave_ file(" ! .wav") #sound s

play obj = wave_obj.play()

self.actionExit.triggered.connect (self.quit)
self.actionHome.triggered.connect (self.homes)

self.games_home.clicked.connect (self.games)
self.senar_home.clicked.connect (self.senarios)
self.settings_home.clicked.connect (self. uettlngs)
self.remote_home.clicked.connect (self.remote)

self.local_sen.clicked.connect (self.loc_sen)
self.my sen.clicked.connect (self.mys)

self.senl.clicked.connect(self.sl)
self.sen2.clicked.connect (self.s2)
self.sen3.clicked.connect (self.s3)
self.send.clicked.connect (self.sd)
self.dem.clicked.connect (self.demos)

self.return_senaria.clicked.connect (self.r_start) #Back button

self.return_settings.clicked.connect (self.r_start)

self.return_home.clicked.connect (self.r_ senaria)
self.return_mysen.clicked.connect(self.r_senaria)
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def r 0O:
print (' 3 ")
find_commands.find kill manual (' -py')
os.system(" -pY")
def y n(self, widget): #change red/green icon for connection

global server
if server:

self.actionconnected.setIcon(QIcon("’ X J "))
else:

self.actionconnected.setIcon(QIcon /(' : "))

def E() #True (green dot) /False(red dot 1it

global server, widget, t
flag = True #First time
cur_time = time.time()

while True:
sleep(l)
c_time = time.time()
if c_time-cur_time >= 1800 or flag:
try:
f = open("” . R sl
ser = f.read()
s, t = ser.split('*"')
if str(s) == s
server = True
else:
server = False
except:

server = False
widget.change_icon_con (widget)
cur_time = time.time()
flag = False

if stop_threads:
os.system(’ . )

f.close()
break
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def homes

def qui

(self):

global run_send

sa.stop_all() #sound
widget.stackedWidget.setCurrentWidget (widget.start)

t (self):
global app, stop_threads
sa.stop_all() #sound

wave_obj = sa.WaveObject.from wave_ file("sound: lose.wav") #sound close
play obj = wave_obj.play()
app.quit ()

stop threads = True
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senarios(self):
widget.stackedWidget.setCurrentWidget (widget.senaria)

games (self) :
QAppllcatlon setOverrldeCursor(Qt WaitCursor)
os.system(' usr/games &é compris—-qt')

QAppllcatlon restoreOverrldeCursor()

remote (self) :

widget stackedWidget.setCurrentWidget(widget.rem)
settings (self):

QAppllcatlon setOverrideCursor (Qt .WaitCursor)
settings.settings.load setui(self, widget)
QApplication.restoreOverrideCursor ()
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def is connected (REMOTE_SERVER) : $Find Public IP address
txy:
host = socket.gethostbyname (REMOTE_SERVER)
s = socket.create_connection((host, 80), 2)
s.close()
return True
except:
pass
return False
def get ip (ifname) : $Local ip address
s = éocket.socket(socket.AF_INET, socket .SOCK_DGRAM)
try:
return socket.inet_ntoa(fcntl.ioctl(
s.fileno(),
8915, # SIOCGIFADDR
struct.pack(': ', ifname[:15])
) [20:24])
except:
return False
def get default gateway linux(): #Gateway ip address
with open (" ") as fh:
for line in fh:
fields = line.strip() .split()
if fields[l] != ' or not int(fields[3], 16) & 2:
continue
try:
return socket.inet_ntoa(struct.pack("<L", int(fields[2], 16)))
except:
return False
AKooBB UFga Uy UelUsd Ui Uadd tsUgdisGUxys Us:
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class settings (Qwidgst):

def 1o

ad_setui (self, widget):
global flag

if (flag):
self.connection.clicked.connect (partial (settings.message_con, self))
flag = False
widget.stackedWidget .setCurrentWidget (widget. Settulgsl

proc = subprocess.Popen(["python network python.py"], stdoutmsubprocess.PIPE, shell=True)
(out) = proc.communicate ()

o = str(out)

a, net_ip, b, gate, ¢, public, d = o.split('+")
self.input_ip.setText(net_ip)
self.input_gate.setText (gate)
self.input_public.setText (public)

def message_con(self) :
self.msg = QMessageBox()

1 £ Lodyoups
self.msg.setIcon (QMessageBox. Infomat.\on)
self.msg.show ()
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Zuvbeon ot SikTLO
Ma oUVGECN TOU POUNOT O VEO BiKTLO:

1) EAéyyoupe and pia cuokevr (laptop) Ta GraBéotpa
aglppata GlkTua wifi.

2) EmAéyovpe o0vbeon oTo 6(KTUo TNG HoPQrig
comitup-KK.

3) Avolyoupe €vav guAAopetpntr (browser) kot
elodyoupe tnv 6LebBuvon http://comitup-KK.local
(6mou KK efvat o aptBpog tng ovokevrig pag nov Ba
epgaviotel ota Slabéoipa bikTua).

4) Ttnv oeAda nov Ba eppavioTel emAEyovpe To
BikTvo Mov BEAoupE va ouvHEBEL TO PoUNOT Kat
ELOGYOUHE TOV KWOLKO MPpooBacng Tov GikToov.

5) ZTa endpeva Aentd To popnoT Ba elvat ouvbEUEvo
oTo bLabikTvo.
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def 1

def my fil

def n

¢ Gg3vyYmBsduoWasUs g°

jelieyoaUafh GiaUdeU.

U gtakdn).
dhsl o tiolUe) sa.

en(self):
widget.stackedWidget.setCurrentWidget (widget.home)
y es(self, Run_file): #run user files
print (Run_file)
widget.stackedWidget.setCurrentWidget (widget.myrun)
self.label_myrun.setText(Run_file)
Run_file, a = Run_file.split('.")
mymodule = importlib.import module(Run_file)
mymodule.my program.start(self, widget)

ys (self) : #Connection with server,

global t

QApplication.setOverrideCursor (Qt.WaitCursor)
widget.stackedWidget.setCurrentWidget (widget.mysen)
try:

if requests.get('http://zafora.ece.uowm.gr').ok: #check interne

try:
download link = " arl
a, b, ¢, my t, d=t.split("'")
myUrl = ' ps . .uowm.gr:
head = {'Aut t 3 " '+ my_t}
resp = requests.get (myUrl, headers=head)
download_link = resp.json()
print ("Per :" + str(resp.status_code))
print(my_t)
print (download link)
wget.download (download_link, '

except:
print ("

a
b
[
try:
with ZipFile(c, 'r') as zipObj:
zipObj.extractall ("my )
my files(b)
except:
print ("I cant find fil inzip f b

download_link.split("/")
allen(a)-1]

#file name wi

"+b

except:
print ("No int ")
QApplication.restoreOverrideCursor ()
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def :»';;xir‘azf(self):
sa.stop_all() #sound
w1dget stackedWidget.setCurrentWidget (widget.start)
def ret senaria(self):
sa. stop all() #sound
widget.stackedWidget.setCurrentWidget (widget.senaria)
def killpy(self): #$kill all ;_,55:3
f = open("open python.txt", "r")
for x in £:
os.system(”; f " 4+ stx(x))
def fu ()
prlnt( ti top button")
button = Button( 6)
end = (
while (1) :
sleep(1l)
start = time.time()
while button.is_pressed:
end = time.time()
print (end-start)
if end - start >= 2: $return home page
widget. kﬁllpy()

bac

#Return

#index (0) ->start, index(1l)->senaria, index(4)->home
cur = widget.stackedWidget.currentIndex()
if cur == 1 or cur == 10 or cur == 11 or cur == 12:

start = time.time()
widget.stackedWidget.setCurrentIndex (0)
elif cur == 2 or cur == 3 or cur == 4:
start = time.time()
widget.stackedWidget.setCurrentIndex (1)
elif cur == 5 or cur == 6 or cur == 7 or cur == § or cur == 9:
start = time.time()
widget.stackedWidget.setCurrentIndex (4)
if end - start >= 8: $power off robot system
widget.quit()
break
if stop_threads:
sa.stop_all() #stop all sound
break
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def sl (self):
find commands.find kill("senario 1l.py")
senario l.senl.start(self, widget)

def s2(self):
find commands.find kill("senari .py")
senario 2.sen2(widget)

def s3(self):
find commands.find kill("senari .py")
senario 3.sen3.start(self, widget)

def s4 (self):
global run sen4
find commands.find kill("senario 4.py")
senario 4.send4.start(self, widget)
run_sen4 = True

def demos (self):
find commands.find kill("demo.py")
widget.stackedWidget.setCurrentWidget (widget.demo)
demo .demo (widget)
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def face detection():
os.chdir (" I € es"™)
face_cascade = cv2.CascadeClassifier(’ T 1 r v ml")
eys_u:ascade = cv2.CascadeClassifier(’ I | ] | . ")

cap = cv2.VideoCapture (0)
flag = 1
counter = 0
while flag:
ret, img = cap.read()
img = cv2.flip(img, 0)
gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
faces = face cascade.detectMultiScale(gray, 1.3, 5)
if len(faces):
print (faces)
counter += 1
if counter > 4:
flag = 0
cap.release()
return True
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class senl():

def

def

def

def

__init_ (self):
pass
start (self, widget):

global flag, faces

faces = 5

widget.stackedWidget.setCurrentWidget (widget.senariol)

widget.faces_l.setCurrentWidget (widget.face5_1)

if (flag):
self.senl no.clicked.connect (partial(senl.perfect, widget))
self.senl yes.clicked.connect (partial (senl.decrease, widget))
flag = False

perfect (widget) :

global faces

faces = 1

wave_obj = sa.WaveObject.from wave_ file("sounds/correct.wav")
play obj = wave_obj.play()

play obj.wait_done()

senl.change_face (faces, widget)

decrease (widget) :
global faces
if (faces == 1):
return
faces = faces - 1
wave_obj = sa.WaveObject.from wave_file("sounds/correct.wav")
play_obj = wave_obj.play()
play_obj.wait_done ()
senl.change_face(faces, widget)

Kool@laYld GQXKBjieeg AKslgsUalGddhde

def kinematic(mode):

if mode > 5:
servo.servo_move (5, 60)
servo.servo_move (0, 160) #id, angle
servo.servo_move (1, 160)
led.set_1led(255,0,0) #led red color
wave_obj = sa.WaveObject.from wave file("sounds/wrong.wav")
play obj = wave_obj.play()

else:
servo.servo_move (5, 100)
servo.servo_move (0, 60) #id, angle
servo.servo_move(l, 60)
led.set_led(0,255,0) #led green color

wave_obj = sa.WaveObject.from wave file("sounds/correct.wav")
play obj = wave_obj.play()
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4.6.

(4

def

def ch:

def chan

increase (widget) :
global faces
if (faces == 5):
return
faces = faces + 1
wave_obj = sa.WaveObject.from wave file("
play obj = wave_obj.play()
play obj.wait_done()
senl.change_face(faces, widget)

hange te (widget):
1f ultra ultra sonic_front (40):
stepper. backward(AH,; ,20)

if face_detection.face_detection():
senl.decrease (widget)

je f;<~(1d widget) :
if (id==1):

w1dget faces_1l.setCurrentWidget (widget.

senl.kinematic(2)
elif (id =2'):

widget.faces_1l.setCurrentWidget (widget.

senl.kinematic(4)
elif ( id == 3 ):

widget.faces_1l.setCurrentWidget (widget.

senl.kinematic (6)
elif ( id == 4 ):

widget.faces_1l.setCurrentWidget (widget.

senl.kinematoic(8)
elif ( id = 5 ):

widget.faces_1l.setCurrentWidget (widget.

senl.kinematic(10)

facel_1)

face2 1)

face3_ 1)

faced_1)

face5_1)
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def find
global stop_detect

def

auds
object() :

print(

£ &Gl

affd@ U) gUsoahaadqUU GUsUjaeg cKolisose Teo3¥sooe

3 ¢U UU e€63U0UyalU “@6g

GU0e 70%. zU Uds UUgUe sadtd
9
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2

vs = VideoStream(usePiCamera=True) .start()

time.sleep(2.0)

while True and stop_detect == False:

frame = vs

.read()

frame = imutils.resize(frame, width=400)

(h, w) = frame.shape[:2]

blob = cv2

.dnn.blobFromImage (cv2.resize (frame, (300, 300)),

net.setInput(blob)

detections

= net.forward()
+h

for i-in np.arange (0, detections.shape[2]):

confidence = detections([0, 0, i, 2]

if confidence >
idx

b 5

if

if

if

vs.stop ()
return

¢ = int(detections[0,

. i, 13)
CLASSES[idx] in IGNORE:
continue

CLASSES[idx] ==
vs.stop()
print ("+cat )
return '

CLASSES[idx] == '
vs.stop()

print (' )
return ' y

CLASSES[idx] ==
vs.stop()
print("+ +%)
return ' :

ect (status) :

global stop_detect

stop detect = not status

) UsUo3~v) aec URicamegrale d Udgry UUJd ¢
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» (300, 300), 127.5)
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