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ABSTRACT

This project develop Auto Inspection-Car in order to inspect the area, security
and access. By working is divided into two major parts. Which consist of Auto
Inspection-Car’s body part and user part

Auto Inspection—Car’s-body part consist of car’s structure which use radio
controller Car’s structure to be structure, Raspberry pi for, being main controller part
work with. Distance sensor. In order to avoid obstacles, motor diver circuit for 2
motors to drive the wheels ran be rotated desire direction. And video camera to
display motion on the screen of users.

User part show controller and motion via web page which can controlling has
three modes. Is manual mode which user can control car to forward, backward, turn
left and turn right. Moreover, it can control car’s velocity to move faster or slower,
Auto mode which car move continuously whenever it find obstacle to avoid and
specify mode which draw a line on ground for car’s moving along the path define. By

three mode, user ran eontrol via Wi-Fi wireless netweork
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2.1.1 d1UvaINTALANTE

2.1.1.1 Raspberry Pi Model B+

Raspberry Pi flavainneufamesvuiadniiannsaioudeiuioneiines
Aduein warndld annsobhunUssgndldlunisilassnunediudidnnseling nsideu
Tusunsy viaiduiadosnaufianednalfzauiainuesn Raspberry  Pi 5995
53UUUJUAN5AUND (Linux Operating Systern) lavatusguu Wu Raspbian (Debian)
Pidora (Fedora) uag Arch Linux (Uieu Ima?xmﬁ‘:@w SD Card vasa Raspberry Pi ﬁgn
penuuunlsiil CPU GPU uay RaM sgnaluduiiivaiu flanideusis GPIO Tigldaunsa

lldsuivgUnsaididnnsafindous

Raspberry Pi Model B+ 1441 BCM2835 finuisalunisieani 700 MHz 149
FUdwUsunanansnuas VideoCore IV finuauausdmdn (Primary Memory: RAM)
yun 512 MB uarlifiagainudidises (Secondary Storage Memory) 1dumasdneln
NUABULUARDS . MicroUSE Udaaiuuneosn GPIO- 3i3nuan 40 41 Mwasn HOMI
Wuu Full-Size AouluARBsEmMIUdBNaDs Raspberry Pi Camera Waz DSI Display &amsdl

aglluLA Wiatfinunu Raspberry Pi Model B

51991 2.1 Andanifves Raspberry Pi Model B+

Chip Broadcom BCM2835 SoC
CRU 700 MHz ARM 1176JZFS
Memory 512 MB SDRAM
Dimensions 85x56x17 mm
Power Micro USB socket 5V, 2 A
Ethernet 10/100 BaseT Ethernet socket
UsB 4 xUSB 2.0 Connector
GPIO Connector | 40-pin 2.54 mm
Camera Connector | 15-pin MIPI Camera Serial Interface (CSI-2)
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2.1.2 dauvasmuansnviaioulug
2.1.2.1 Raspberry Pi camera module

Raspberry Pi Camera Module ulugandssdmiuseldiusiuivuein
Raspberry Pi aumanuasden 5 dwuiniea awnsadiedilessiu HD finuasidan
1080p, 720p way 640x480 AiudnIwanINa 30 (1080p), 60 (720p WAy 640x480) Way
90 (640x480) Wisusaiunit Tasearuilasld Raspberry Pi camera module Wusduansnin

Falewndaglaau

E‘U'ﬁ 2.11 Raspberry Pi camera module

2.1:3 gunsafdmuszuudaasliay
2.1.3.1 USB Wireless Adapter

USB Wireless Adapter Aagunsaifldf $u-as djanaussudns Access Point ¥i1
Tlumsldnuldaesainand LAN urdeudsiugunaaitug tassinuiiasld USB Wireless
Adapter Tun1si¥eusesswinsansransaaludanudldany ineligldnuaunsodifuuay
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gﬂﬁl 2.12 USB Wireless Adapter

2.1.4 dursnsauLad

2.1.4.1 ladaauweu LM 358
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usaudeBafuusiuildeny dussiuillfauiiigean s addidiasnaeenin

Al dusetudldnulidnduswiugndasiiaeinasanundndinis fafuledd
wwlinuewyaesnin 2 A1 dmtulasseudadliniewweeeny 2 A1 Aa 3.3V uaz 0V
Faazlaawnwadudnygy nfinaasanin

sU#-2.13 To¥gevuaurd LM 358



13

OUT1 (lf'
[

N1 () 2

INT (+) \3/ -’/i) IN2 ()

’/L '\‘\ /’]'\
GND (4 ) SF{5 ) IN2(%)
T %,

|
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2.1.4.2 Infrared-Emitting Diode (IRED)

Infrared-Emitting Diode (IRED) tHuatnsaifissay (semiconductor) idey
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<?php
session_start();
if($ SESSION['username'] == null)
exit():
i
<!DOCTYPE html>
<head>
<title>CONTROL<L/title>
<linkrel="stylesheet"
href="https://maxcdn.bootstrapcdn.com/bootstrap/3.3.4/css/bootstrap.m
in.csg">
<linkrel="stylesheet"
href="https://maxcdn.bootstrapcdn.com/bootstrap/3.3.4/css/bootstrapth
eme.min.css">
<style>
body {
background-color:#87CEEB;
}
.container{
border:1lpx solid #alalal;
padding:15px 40px;
background: #00BEFF;
border-radius:15px;
text-align: center;
}
tyof
padding-top:1l0px;
padding-right:10px;
}
</style>
</head>
<body>
<?php include{'nav.php'); 2>
<center><h3>Control Mode</h3®»</center>
<br>
<div class="centainer">
<div class="row">
<diwv.class="gol-md-8">
<img src="http://IP
ADDRESS:9000/?action=stream">
</div>
<div class="col-md-4">
<form action="exec.php" method="get">
<table align="center" width="100%" height="50%">
<tr>
<td BGCOLOR="#87CEEB"></td>
<td width="50%" BGCOLOR="DDDDDD" ><H4><center><input
type="submit" name="direction" value="FORWARD"></center></H4></td>
<td BGCOLOR="#87CEER"></td>

</tr>
<tr>
<td width="25%" BGCOLOR="DDDDDD"><H4><center><input
type="submit" name="direction" value="LEFT"></center></H4></td>
<td width="50%"

BGCOLOR="DDDDDD"><H4><center></H4></center></td>
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<td width="25%" BGCOLOR="DDDDDD"><H4><center><input
type="submit" name="direction" value="RIGHT"></center></H4></td>
</ kr>

<Er
<td BGCOLOR="#87CEEB"></td>
<td width="30%" BGCOLOR="DDDDDD" ><H4><center><input
type="submit" name="direction" value="BACKWARD"></center></H4></td>
<td BGCOLOR="#B7CEEB"></td>

</tE>
</table>
<br>
<h4>Speed</h4>
<input type="radio" name="speed" id="0" value="0" <?php
1f($_GET|['speed']==0)echo "checked";?> >

<label for="0">Slow</label>

<input type="radio" name="speed" id="50" wvalue="50" <?php
if ($_GET['speed']==50)echo "checked"; 2>>

<label for="50">Medium</label>

<input’ type="radio! name="speed" «id="100" value="100" <7?php

1f($_GET['speed']==100]|!isset($ GET['speed']))echo "checked";?> >
<label for="100">Fast</label>
</form>
</div>
</div>
</div>
<scripf

src="https://ajax.googleapis.com/ajax/libs/jauery/1.11.2/jquery.min.3
s"></script>
<script
src="https://maxcdnsbootstrapcdn. com/bootstrap/3:3.4/9s/bootstrap.min
.Js"><Askript>
<script>
</body>
</html>

d 1 o lll > s A
NSWBNABAAY raspberry pi AU Internet luluunii 1
<?php
Sdirectien ;= $ GET['direction'];
switch($directdion) {

eaSemiLEFT"
switch($ GET['speed']){
case 0:
exec ('sudo python
/var/www/Project/leftpwn0.py');
break;
case 50:
exec('sudo python
/var/www/Project/leftpwm.py') ;
break;
case 100:
exec ('sudo python
/var/www/Project/left.py');
break;

}
break;
case "RIGHT":



switch($ GET('speed']) {

case 0:
exec ('sudo
/var/www/Project/rightpwmO.py"');
break;
case 50:
exec ('sudo
/var/www/Project/rightpwm.py') ;
break;
case 100:

exec ('sudo
/var/www/Project/right.py"');
}
break;
case "FORWARD":
switch (3 _GET["“speed']) {

case 0:
exec ('sudo
/var/www/Project/forwardpwmO.py') ;
break;
case 50:
exec ('sudo
/var/www/Project/forwardpwm.py') ;
break;
case 100:
exec ('sudo
/var/www/Project/forward.py');
break;

}

break;
case "BACKWARD":
switch($ GET['speed']) {

case 0:
exec ('sudo
/var/www/Project/backwardpwm0.py') ;
break;
eage 50:
execd 'sudo
/var/waw/Project/backwardpwm.py') ;
break;
case 100:
exec ('sudo
/var/www/Project/backward.py');
break;

}
break;
}
header ("Location: ./control.php?speed=".$ GET['speed']);
?>
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python

python

python

python

python

python

python

python

python

o 0'4 =Y v = o 1 %] 1 v el' q' =J!J 1
AdLAUNIMEAWSIUNR wavyinnis check Anduinsaldmdsuiiniufineenisvsel

import RPi.GPIO as GPIO
from time import sleep
GPIO.setmode (GPIO.BOARD)
pl = 31

p2 = 32



MotorlA = 16
MotorlB = 18
Motor2A = 19
Motor2B = 21

GPIO.setup(pl,GPIO.OUT)
GPIO.setup(p2,GPIC.0UT)
GPIO.setup (MotorlA,GPIO.OUT)
GPIO.setup (MotorlB,GPIO.OUT)
GPIO.setup (Motor2A,GPIO.QUT)
GPIO.setup (Motor2B,GPIO.QUT)
GPIO.setup (36,GPIO.IN)
GPIO.setup (38,GPIO0.IN)
a=GPIO.input (36)
b=GPIO.input (38)
GPIO.output (pl, GPIO.HIGH)
GPIO.output (p2,GPIO.HIGH)
GPIO.output (MotorlA, GPIO,HIGH)
GPIO.output (MotorlB, GPIO..LOW)
GPIO.output (Motor2A, GPTO.HIGH)
GPIO.outputi(Motcr2B, GPTO . LOW)
if a==1 and b==1:

print "Forward"

sleep(l)

GPIO.cleanup ()
else:

print "ERROR"

sleep (1)

GPIO.cleanup()

AALAUNTINAIBAUST 50%

import RPi.GPIO as GPIO
from time import sleep
GPIO.setmode (GRIO.BOARD)
MotorlA = 16

MotorlB = 18

Motor2A 19

MotorzB 21

GPIO.setup (MotorlA,GPIO.QUT)
GPIO.setup (MotorlB,GRPIO.OUT)
GPIO.setup (Motor2A,GPIO«QUT)
GPIO.setup {Motor2B,GPIO.QUT)
plb = GPIO.PWM(MotorlB, 50)
plb.start (60)

GPIO.output (MotorlA,GPIO.LOW)
p2b = GPIO.PWM(Motor2B, 50)
pP2b.start (60)

GPIO.output (Motor2A,GPIO.LOW)
sleep(1l)

plb.stop ()

p2b.stop ()

GPIO.cleanup ()

EAIUANSINTIIN SRRl ISR TUNR

<?php
session start();
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include ('database.php');
?>
<html>
<head>
<link rel="stylesheet"
href="https://maxcdn.bootstrapcdn.com/bootstrap/3.3.4/css/bootstrap.m
in.css">
<link rel="stylesheet”
href="https://maxcdn.bootstrapcdn.com/bootstrap/3.3.4/css/bootstrapth
eme.min.css">
<style>
body
{
background-color: #87CEEB
}
.container
{
border:lpx solid ¥alalal;
padding:15px 40px;
background:#00BFFE;
width:800px;
border=radius:15px;
text-alignescenter;
}
fyof
padding-top:10px;
padding-right:10px;
1
</style>
</head>
<body>
<?php include ("nav.php') ?>
<center><h3>Auto Mode</h3></center>
<br>
<div class = "container" style="margin:auteo">
<form method="get" action="exec-auto.php">
<div. class="btn-group™ rtole="group™ >
<input  type="submit" class="btn btn-1g btn-
default" name="direction" value="Start">
<input type="submit" class="btn btn-1g btn-
default" name="direction" value="Stop">

</div>
</form>
<bt>
<img src="http://IP ADDRESS:9000/7action=stream">
</div>
LSeript

src="https://ajax.googleapis.com/ajax/libs/jquery/1.11.2/jquery.min.j
s"></script>

<script
src="https://maxcdn.bootstrapecdn.com/bootstrap/3.3.4/js/bootstrap.min
.js"></script>

</body>

</html>
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<7?php
$direction = $ GET['direction'];
switch (Sdirection) {
case "Start":

exec ('sudo python
/var/www/Project/auto.py');
break;
case "Stop":
exec{'sudo python
/var/www/Project/stop-auto.py'):
break;
}
header ("Location: ./aute.php");
?>
ArdIn1sSusandlatiauigas
import RPi.GPIO as gpio
import time
def distance (measure='cm') :
tryvi
gpio.setmode (gpio.BOARD)
gpio.setup (22, gpio.OUT)
gpio.setup (24, gpio.IN)
gpio.output (22, False)
while gpio.input(24) == 0:
nosig = time.time ()
while gpio.input(24) == 1:

sig = time.time()
tl =2sig .-t hosig

if measure == 'cm':
distance = -tl1 / 0.000058
elif measure == "in'":
distance =_t1 /.0.000148
elset

print ("improper choice of measurement: in - or cm')
distance = None
gpio.cleanup ()
return distance
except:
distance = 100
gpio.cleanup ()
return distance

o a ~ <
Adnsipdouniulvuni 2

import RPi.GPIO as gpio
import time
import sys
import Tkinter as tk
from sensor import distance
import random
def init():
gpio.setmode (gpio.BOARD)
gplio.setup (16, gpio.OUT)



def

def

def

def

gpio.setup (18, gpioc.OUT)
gpio.setup(19, gpio.OUT)
gpio.setup (21, gpic.OUT)
gpio.setup (31, gpic.OUT)
gpio.setup (32, gpio.OUT)
forward(tf):
plb = gpio.PWM(31,50)
plb.start (25)
p2b = gpio.PWM(32,50)
p2b.start (25)
gpio.output (16,gpio.HIGH)
gpio.output (18, gpio.LOW)
gpio.output (19,gpio.HIGH)
gpio.output (21, gpio.LOW)
time.sleep(tf)
right (t£] :
plb = gpio.PWM(31,50)
plb.start (@5
p2b = gpio<PWM(32,50)
p2b.stag @ 25)
gpio.output (l6,gpio.LOW)
gpio.output (18, gpio.HIGH)
gpio.output(l9, gpio.HIGH)
gpio.output (21, gpio.LOW)
time.sleep(tf)
check front)(),:
init ()
dist = distance()
1Y di sde= oy LH.:

prént ( "Stopdl L, digt)

init ()

right (1)

dist = distance ()

A} de’58 < 18%

print ('Stopppepe !, ',dist)

initd)

right (1)

dist = distance()
1f WSt VS

sys.exit{)
auto () :
tf = 2
x = random.randrange (0, 4)
if x ==
for y in range(30):
check front ()
Tmdt )
forward (tf)
elif x ==
for y in range(30):
check front ()
IHLE )
forward (tf)
elif x ==
for y in range (30):
check front()
THAE ()
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forward (tf)
elif x ==
for y in range (30):
check front()
TRTL )
forward (tf)

for z in range(10):
auto()

wihaauANsanTIamssalulRlulnunseydunig

<?php
session_start();
include ('database.php')?:
>
<html>
<head>
<link rel="stylesheet"
href="https://maxcdn.bootstrapcdn.com/booctstrap/3.3.4/css/bootstrap.m
in.css">
<link rel="stylesheet"
href="https+//maxcdn.bootstrapcdn.com/bootstrap/3.3.4/css/bootstrapth
eme.min. gss''>
<style>
body
{
background-color:#87CEER
}
.container
{
border:lpx sclid #alalal;
padding:15px. 40px;
background: ##00BFFF;
width:800px;
border-radius:15px;
text—-align:center;

#yo {
padding-top:10px;
padding=right:10px;
}
</style>
</head>
<body>
<?php include('nav.php') ?>
<center><h3>Specify Mode</h4><center>
<br>
<div class = "container" style="margin:auto">
<form method="get" action="exec-auto.php">
<div class="btn-group" role="group" >
<input type="submit" class="btn btn-lg btn-
default” name="direction" wvalue="Start">
<input type="submit" class="btn btn-lg btn-
default" name="direction" wvalue="Stop">
</div>
</form>
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<) e
<img src="http://IP ADDRESS:9000/?action=stream">

</div>

CEEripE
src="https://ajax.googleapis.com/ajax/libs/jquery/1.11.2/jquery.min.j
s"></script>

<script
src="https://maxcdn.bootstrapcdn.com/bootstrap/3.3.4/js/bootstrap.min
SJe"e<fseript>

</body>

</html>

- 1 o . A =
N1SLaNRBANEN raspberry pi NuU-Internet Tulyund 3

<?php
Sdirection.=-$ GET['direction'];
switeh(Sdirection) {
case "Start":

exec('sudo python
/var/www/Project/spec.py"'):
break;
gals e, Vo U i
exec (!'sudeo python
/var/www/Project/stop-spec.py"') ;
break;

}

header ("Location: . /speciphp"):
P

o ﬂ!’ | CJ
Admsinaeuilulmunil 3

import RP1.GPIO-as GPIO
import time
GPIO.setmode (GPIO.BOARD)
GPIO.setup(1l2,GPIO.IN)
GPIO.setup(13,GPIOWIN)
GPIO.setup(16,GPIO.OUT)
GPIO.setup(18,GPIO.OUT)
GPIO.setup(19,GPIO.OQUT)
GPIO.setup(21,GPIO.OUT)
GPIO.setup(31,GPI0O.OUT)
GPIO.setup(32,GPI0O.0OUT)
GPIO.output(16,0)
GPIO.output(18,0)
GPIO.output(19,0)
GPIO.output(21,0)
GPIO.output(31,0)
GEPLO.output(32,0)
while True:
a=GPIO.input(12)
b=GPIO.input (13)
if a==0 and b==1:
print "Left"
GPIO.output (16,GPIO.HIGH)
GPIO.output (18,GPIO.LOW)



GPIO.output (19,GPIO.
GPIO.output (21,GPIO.

time.sleep(0.5)

if a==1 and b==0:

if a=

elif

print "Right"

GPIO.output (16,GPIO.
GPIO.ocutput (18,GPIO.
GPIO.output(19,GPIO.
GPIO.output(21,GPIO.

time.sleep(0.5)

=1 and b==1:

print "Forward"

LOW)
HIGH)

LOwW)
HIGH)
HIGH)
LOW)

plb = GPIO.PWM(31,50)

plb. start (509

p2b =+GPILOTPWM(32,50)

p2b.start (50)

GPIO.output(16,GPIO.
GPIO.output(18,GPIO.
GPIO.output(19,GPIO.
GPIO output(21,GPIO.

time.sleep (0.05)
a==0 and b==0:
print L"ShEepY
GPIO.output (16,0)
GPIO.output (18,0)
GPTO.output (19, 0)
GPIO.output (21, 0)
GPIO.outputy(31,0)
GPIO.output(32,0)
time.sleep(0.5)
plb.stop ()
pZb.stop ()
GPIO.cleanup()

HIGH)
LOW)
HIGH)
LOW}
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