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ABSTRACT

Today's image processing systems are used in many areas, such as computers,
telephones, especially in industrial plants. Used to check the various objects, etc. The
authors propose to implement image processing to use. Measures the size of the object
by an object up to 10 x 10 cm in geometric shape and in 2 D. Raspberry Pi3 is a small
and inexpensive processor, the main processor. Works with webcams and other control
devices. It will be a small size. So the machine consists of the hardware, the sensor, and
the servo motor mounted on the conveyor system. The system will run automatically.
Since conveying bring the object into the measuring device if the sensor detect object,
belt will stops. The camera will take a picture and Raspberry Pi will process. If the size is
wrong, the servo will work to remove the object from the belt system. When this project
can achieve the target. It can also be used to increase the industry and make real

money.
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2.1 Raspberry Pi 3 Model 1GB
2.1.1 AmuauiAuaie Raspberry Pi 3 Model B

- 19%Wy Broadcom BCM2837 64-Bit

- mheUszanananad (CPU) : Quad-core 1.2 GHz ARM Cortex-A53 Wuu
64 Bits

- MU sEaRananIw (GPU) : Broadcom VideoCore IV @ 400 MHz

- MEANAN (Memory) 4U19 1 GB (LPDDR2-900 SDRAM)

- MIBAUUUY MicroSD

- $husie USB 2.0 $1uu 4 wosn

- 802.11n Wireless LAN

- Bluetooth 4.1

- 59930 HDMI/Composite U4 RCA Jack

- se9iudggnandewinunianda 3.5 mm

- reuriamesdmiuidenredunmloing (GPIO), SPI, 12, I2S (GPIO
fi199 llanansofunsaiuduwe 5 VDC lagegaue 3.3 VDO)

-1#lmidseuesa 5 VDC nseudethnton 2.5A

- $adi8 LAN 107100 Mbps

- TUAUBIUDSA 85.0 X 56.0 mm
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4 U892

10/100
Broadcom LAN Port
BCM2837 64bit
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Raspberry Pi 3 GPIO Header
3.3v 5v
GPIO 2 Sv
GPIO' 3 Ground
GPIO 4 GPIO14
Ground GPIO15
GPIO17 GPIO18
GPI1O27 Ground
GPIO22 GPIO23
3.3v GP1024
GPIO10 Ground
GPIO 9 GPIO25
GPIO11 GPIO 8
Ground GP101/7
ID_SD ID_SC
GPIO 5 Ground
GPIO 6 GPIO12
GPIO13 Ground
GPIO19 GPIO16
GPIO26 GPIO20
Ground i J GPIO21

g:vﬁfzms www.element14.com/RaspberryPi
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AARNUIN U

Data Sheet

ZGA37RG104 dc gear motor ZYTD520 motor eccentric

shaft diameter 37mm 24V 50R/Min

IGASTRG e = —
[Precisinmchined | Designer :Huang

p-mmm | DC GEAR MOTOR |

{

ltie: | ‘ QC100.809.86-38666 |~ |
i L Souo: 13! 1 W iypogelietggh) |
B AR S # Technical Data
1} Voltage(VDC) BV 12\ A 12V 12V 4V 24V 24V 4V Ay
L5 45 Motor Model 17G 306G 50G 50G 35G 33G 50G 30G 50G S0G
3% i [t Reduction Ratio 1267 1242 1188 1/104 1/34.5 1686 1242 1/188 1104 1/40
{4 B [C)E Gearbox Length(mm) 205 205 205 26.5 245 305 205 205 26.5 245
“7 44 % ik No-Load Speed(Rpm) 5 20 30 50 100 3 20 30 50 120
Wi 4 vl Rated Speed(Rpm) 35 14 21 35 70 3.5 14 21 35 84
Wi J) |1 Rated Torque(Kg.cm) 7.18 15 14 88 45 15 15 105 6.3 395
#is¢ 1L % Rated Current(Amp) 0.16 1.1 1.1 11 1.1 0.25 0.36 0.36 0.36 0.36
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Webcam Logitech (C170)

Camera Specifications

lable Image(s) Click for [Fromi image
(CoflledhonT/Dd ~ Jom puikbiubhdbmtan. 1/ /0000 \| ittt el ™ =, O
USB Type use2o
"USBVID_PID 0828 o
uve Su—ppn_!! Yes A/ . | -
Microphone B Yes
Microphone Type Maono
Lens and 50;‘1‘;;{ Type Plastic —~ S~ a

Focus Type

Optical Resolution

Diagonal Field of View (FOV) 58°
Focal Lénglh A O 2.3mm T2

Image Capture (4:3 5D) | 640:480 1 3IMP. IMF SIP —

—Inmﬂe Capture (16:9 W) 320x180, 360P o

Video Capture (4:3 SD) 3204240, 640

Video Capture (16:9 W) 320x180, 36

Frame Rate (max) G40x480

Right Lﬁlﬂ’hl S N/A > S
Video Effects (VFX) NA -

Buttons N/A

Indicator Lights (LED) Yes

Privacy Shade No - -

Tripod Mounting Option N/A

Universal Clip Adjustability (range) 71mm

Cable Length 4 Feet 12192CM
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Step down DC-DC converter Buck Module
4-38V to 1.25-36V 5A

Specifications

This module can step-down applications is higher than the output voltage when
the input voltage, such as battery, power transformer, DIY adjustable regulated power
supply, 24V vehicle notebook power supply, industrial equipment, buck, 12V 3.3V, 12V

5V, 24V 5V, 24V 12V, 36V 24V etc.
Module name : 5A step down module.

Module property  : Non-isolated step down module(BUCK).

Input voltage : 4V-38V

Output voltage : 1.25V-36V ( adjustable)

Output current : 0A-5Afor safe working current, please under 4.5A.

Output power : it is recommended to use in the 75W, more than 50W Please

add heat sink.



Working temperature : -40 degree~+85degree

Working frequency : 180 KHz

Transfer efficiency : 96% (max)

Load regulation rate :S() < 0.8%
Voltage regulation rate :S(U) < 0.8%
Power indicator : yes

Short circuit protection :(current limiting 8A)

Over temperature protection: Yes (automatic shutdown output ultra temperature)
Short circuit protection : Yes

Input reverse connect protection: NO

Output reverse connect protection: No

PCB size 1 54x24x12mm



Servo SG 90

SGI0 9 g Micro Servo

Tiny and lightweight with high output power. Servo can rotate approximately 180 degrees
(90 1n each direction), and works just like the standard kinds but smaller. You can use any
servo code, hardware or library to control these servos. Good for beginners who want to make
stuff move without building a motor controller with feedback & gear box, especially since it
will fit in small places. It comes with a 3 horns (arms) and hardware.

Specifications
e Weight: 9 ¢
¢ Dimension: 22.2x 11.8 x 31 mm approx.
e Stall torque: 1.8 kgf-cm
e Operating speed: 0.1 /60 degree
® Operating voltage: 4.8 V (~5V)
* Dead band width: 10 ps
e Temperature range: 0 °C - 55 °C
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DAA/ N @ T : —
PWM=0range (J1I") —

cc=Red (+) —

(
Ground=Brown (-)

1-2ms
Duty Cycle

Q7

and Signal

48V (~5V) i
Power

= H
Bessrarnsmcncarsanns easesssressentnensretnrmantal

20 ms (50 Hz)
PWM Period

Position "0" (1.5 ms pulse) is middle, "90" (~2 ms pulse) is all the way to the right, "-90" (~1

ms pulse) is all the way to the left.
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Sensor KY-033

Specifications:

Working Voltage : 3.3V - 5V DC

Working Current : 2 20 mA

Operating Temperature : -10°C~+50°C

Detection distance : 2-40 cm

IO Interface : 4-Wire Interfaces (-/+/S/EN)

Output Signal : TTL Level ( Low level when detecting objects/ high level when no objects/0 or 1
decides if objects exist)

Effective angle : 35°

Size : 28mm X 33mm
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) Raspberry Pi

Raspberry Pi 3 Model B

Product Name

Produc! Description

RS Part Number

Raspberry Pi 3

Tre: Rasptetry P 3 Model B is the thrd genercton Ragoerny P This powerful
credit-card dred sngls board computer can be wed for many applicatiors
ard supenades the ongnal Raspbernmy P Model Bs ard Respberry F 2 Model
8. Whist maintaining the populr board forma? the Rospberry Fi 3 Medel

8 brings you a mere porwerful processer, 10x faster ther the first penescticn
Respbeny AL Acddionaly £ adds witoiess LAN & Bueteoth cornectivey
marg it the ded sdution for powetfl connected desons

896-8660
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' Raspberry Pi

Raspberry Pi 3 Model B

Specificalions
Processor

Memory
Operaling System

Dimensions
Power

Conneclors:
Ethemel
Video Ouiput

Audio Oulpuf

GPIO Connecior

Camera Conneclor
Display Conneclor

Memory Card Siot

Key Benefits

Key Applicotions

Brooscom BCHM2I87 chipsel.
1.2GH: Quos-Core ARM Cortex-AS3
802.11 b/g/n Wireless LAN ond Bluetoo®n 4.1 (Bluetooth Classic and LE)

Dual Core VideoCore IVB Multimedia Co-Processor. Proddes Open GL
ES 2.0 horoaare-accelerated OpenVG, ond 1080030 H 244 hih-profile
docode

Capatie of 1Gpielfs. 1.5G exelfs or Z4GFLOPs wirn fexture fitormng ona
DMA nirastructure

168 LPOORZ

Boots from Micro SO cord, rurning o version of fhe Linux operating systermn or
Windows 10 bl

85 56 x 1 7tnen
Micro USB socket 5V, 254

10/100 Bose]T Etherne! socket

HDMI (rev 1.3 & 14
Cornposte RCA (PAL cnd NTSC)

Audd Output 3.5mm jock, HDAVE
USB 4 x USB 2.0 Connecior

ADpin 2,54 men (100 mil)) exparson teodens 2x20 sip
Previding 27 GPIO ks as wol o5 +3.3 V. 45 V ena GNS supply ires

15-pn WP Camera Sedal Rierfoce (CSE2)

ey Sedal Inferfoce (O50) 15 woy 2 fiex coble cornector with two data
lones and a clock lane

Puzh/pull Micro SDIO
* Low cost * Ceonss'ent boord format
+ 10x faster processng s Added conrectity

- Lowces PCfickiet/icptep = loT epplications

* Meda cenfre * Robotics
* Indushial/Home autemaction * Server/cloud server
* Print senvor * Secutty moriforing
* Web comera +« Goming

* Wreloss occes point
* Endormmental sensng/monrtorirg (e.g. weather staien)




AMANUIN A

Source Code

__author__ = Natthawut , Phuriphat , Phuwarin
# import wirfisndu

from scipy.spatial import distance as dist
from imutils import perspective

from imutils import contours

import numpy as np

import argparse

import imutils

import cv2

import multiprocessing

import time

import RPI.GPIO as GPIO

# Set up V29199
GPIO.setmode(GPIO.BOARD)
GPIO.setup(7,GPIO.IN)
GPIO.setup(11,GPI0.OUT)
GPIO.setup(21,GPIO.OUT)
p=GPIO.PWM(21,50)

# Usznaartuigadla

def servo():
p.start(7.5)
p.ChangeDutyCycle(tl.O)
time.sleep(2)
p.ChangeDutyCycle(7.0)
time.sleep(1)

print('servo finished")
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# Usznasladdugananans
def midpoint(ptA, ptB):
return ((ptA[0] + ptB[0]) * 0.5, (ptA[1] + ptB[1]) * 0.5)
# gy , inguidudin uez Yiuugenw
def cam(A,B):
cam = cv2.VideoCapture(0) # 1 -> index of camera
s, image = cam.read() ,
gray = cv2.cvtColor(image,cv2.COLOR_BGR2GRAY)
gray = cv2.GaussianBlur(gray, (7, 7), 0)
# M3 YBIWAINUALNTIUNIN
edged = cv2.Canny(gray, 50, 100)
edged = cv2.dilate(edged, None, iterations=1)
edged = cv2.erode(edged, None, iterations=1)
# MYDUVBUING
cnts = cv2.findContours(edged.copy(), cv2.RETR_EXTERNAL,
cv2.CHAIN_APPROX_SIMPLE)
cnts = ents[0] if imutils.is_cv2() else cnts[1]
(cnts, _) = contours.sort_contours(cnts)
for c in cnts:
if cv2.contourArea(c) < 100:
continue
orig = image.copy()
box = cv2.minAreaRect(c)
box = cv2.cv.BoxPoints(box) if imutils.is_cv2() else cv2.boxPoints(box)
box = np.array(box, dtype="int")
# MIAYUAIIVDININ
box = perspective.order_points(box)
cv2.drawContours(orig, [box.astype("int")], -1, (0, 255, 0), 2)
for (x, y) in box:
cv2.circle(orig, (int(x), int(y)), 5, (0, 0, 255), -1)
(€L, tr, br; bl) = box
(tltrX, tltrY) = midpoint(t, tr)
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(blbrX, blbrY) = midpoint(bl, br)
# MyAnInavasf U UDInIH
(tlblX, tlblY) = midpoint(tl, bl)
(trbrX, trbrY) = midpoint(tr, br)
# Lf,amﬁgﬂﬁdﬂa'mlmﬁmﬁhaqﬂaamw
cv2.circle(orig, (int(tltrX), int(tltry)), 5, (255, 0, 0), -1)
cv2.circle(orig, (int(blbrX), int(blbrY)), 5, (255, 0, 0), -1)
cv2.circle(orig, (int(tlblX), int(tlblY)), 5, (255, 0, 0), -1)
cv2.circle(orig, (int(trbrX), int(trbrYy)), 5, (255, 0, 0), -1)
# Waugariugadrdeiududivae
cv2.line(orig, (int(tltrX), int(tltrY)), (int(blbrX), int(blbrY)),
(255, 0, 255), 2)
cv2.line(orig, (int(tlbX), int(tlblY)), (int(trbrX), int(trbrY)),
(255, 0, 255), 2)
# N5TEYAAULNATT
dA = dist.euclidean((tltrX, tltrY), (blbrX, blbrY))
dB = dist.euclidean((tlblX, tlblY), (trbrX, trbrY))
# AMIUATUNTIINUAIUY?
dimA =dA/4.15
dimB = dB / 4.15
A.value = dA / 4.15
B.value = dB / 4.15
# lwdvunnw
cv2.putText(orig, "{:.1f}mm".format(dimB),
(int(tltrX - 15), int(tltrY - 10)), cv2.FONT_HERSHEY_SIMPLEX,
0.65, (0, 0, 0), 2)
cv2.putText(orig, "{:.1fimm".format(dimA),
(int(trbrX + 10), int(trbrY)), cv2.FONT_HERSHEY _SIMPLEX,
0.65, (0, 0, 0), 2)
# Tydguitlédannisdiuan
cv2.imwrite('oat3.jpg',orig)

cv2.imshow("Image”, orig)



cv2.waitKey(0)
time.sleep(0.5)
cv2.destroyAllWindows()

# WeNTUN15M19IUVDITEUY

if _name__=='__main_"
A=multiprocessing.Value('d")
B=multiprocessing.Value('d")
while True:
#print(GPIO.input(7))
if GPIO.input(7)==0 and s==1:
print(‘cam start")
GPIO.output(11, GPIO.HIGH)
time.sleep(0.3)
c=multiprocessing.Process(target=cam, args=(A,B,))
c.start()
c.join()
time.sleep(1)
#print(A.value)

if (A.value<29 or A.value>30) or (B.value<29 or B.value>30):

GPIO.output(11, GPIO.LOW)
time.sleep(4.5)
vo=multiprocessing.Process(target=servo)
vo.start()
vo.join()
print('Incorrect’)
time.sleep(1)

else :
s=2
print('Correct’)

s=2

elif GPIO.input(7)==0 and s==2:
GPIO.output(11, GPIO.LOW)
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else :

time.sleep(0.3)

GPIO.output(11, GPIO.LOW)

s=1
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