LAMPIRAN

Program color tracking

# import the necessary packages

from _ future  import print_ function
from imutils.video import VideoStream
import argparse

import imutils

import time

import cv2

# initialize the video stream and allow the Camera sensor to
warmup

vs = VideoStream(0) .start ()

time.sleep(2.0)

# define the lower and upper boundaries of the object
# to be tracked in the HSV color space

colorLower = (10, 100, 100)

colorUpper = (30, 255, 255)

while True:
# grab the next frame from the video stream, Invert 0o, resize
the
# frame, and convert it to the HSV color space
frame = vs.read()
frame imutils.resize (frame, width=640)
frame = imutils.rotate (frame, angle=0)
hsv = cv2.cvtColor (frame, cv2.COLOR BGR2HSV)
# construct a mask for the object color, then perform
# a series of dilations and erosions to remove any small
# blobs left in the mask
mask = cv2.inRange (hsv, colorLower, colorUpper)
mask = cv2.erode (mask, None, iterations=2)
mask = cv2.dilate (mask, None, iterations=2)
# find contours in the mask and initialize the current
# (x, y) center of the object
cnts = cv2.findContours (mask.copy() , cv2.RETR_EXTERNAL,
cv2.CHAIN_APPROX_SIMPLE)
cnts = cnts[0] if imutils.is_cv2() else cnts[1]
max_area = 0
best cnt =1
if len(cnts) > O:
for Pic, contour in enumerate (cnts):
area = cv2.contourArea (contour)
if (area > max area)
max_area = area
best _cnt = contour
X,y,w,h = cv2.boundingRect (best_cnt)
cv2.rectangle (frame, (x, y),
(x+w,y+h), (0, 255, 0), 2)
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cv2.imshow ('frame', frame)
key = cv2.waitKey(l) & OxFF
if key == ord("q"):

break

cv2.destroyAllWindows ()
vs.stop()
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Program color tracking dengan sistem Pan-Tilt

#PigPio module for servo instead of RPi.GPIO in Raspberry Pi avoids
jittering.

import cv2

from imutils.video import VideoStream

import numpy as np

import imutils

import time

import RPi.GPIO as GPIO

import pigpio

import argparse

from time import sleep

from numpy import interp

#define Servos GPIOs
panServo = 22
tiltServo = 27

# initialize LED GPIO
redLed = 17
GPIO.setwarnings (False)
GPIO.setmode (GPIO.BCM)
GPIO.setup (redlLed, GPIO.OUT)

# initialize buzzer GPIOQ
buzzer = 18
GPIO.setwarnings (False)
GPIO.setmode (GPIO.BCM)
GPIO.setup (buzzer, GPIO.OUT)

MIN PW = 500
MID PW = 1500
MAX PW = 2500

panPos = 1500
tiltPos = 1000

servo = pigpio.Pi ()
servo.set servo pulsewidth(panServo, panPos)
servo.set servo pulsewidth (tiltServo, tiltPos)

minMov = 10
maxMov = 60

# define the lower and upper boundaries of the object
# to be tracked in the HSV color space

colorLower = (10, 100, 100)

colorUpper = (30, 255, 255)

# initialize the video stream and allow the Camera sensor to warmup
vs = VideoStream(0) .start ()

time.sleep (2.0)

cod = cv2.VideoWriter fourcc (*'XVID')

out = cv2.VideoWriter ('detecl.avi', cod, 100.0, (640,480))

# Start with LED off
GPIO.output (redLed, GPIO.LOW)
ledOn = False

# Start with buzzer off
GPIO.output (buzzer, GPIO.LOW)
buzzerOn = False
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def movePanTilt(x, y, w, h):
global panPos
global tiltPos
cv2.rectangle (frame, (x, vy), (x+w, y+h), (0, 255, 0), 2)
if int(x+(w/2)) > 360:

panPos = int(panPos - interp(int(x+(w/2)), (360, 640), (minMov,
maxMov) ) )
elif int(x+(w/2)) < 280:
panPos = int(panPos + interp(int(x+(w/2)), (280, 0), (minMov,
maxMov) ) )
if int(y+(h/2)) > 280:
tiltPos = int(tiltPos + interp(int (y+(h/2)), (280, 480), (minMov,
maxMov) ) )
elif int (y+(h/2)) < 200:
tiltPos = int(tiltPos - interp(int(y+(h/2)), (200, 0), (minMov,
maxMov) ) )

if not panPos < 2500 or panPos > 500:

servo.set servo pulsewidth (panServo, panPos)
if not tiltPos < 2500 or tiltPos > 500:

servo.set servo pulsewidth (tiltServo, tiltPos)

while True:
# grab the next frame from the .wideo stream,. Invert 0o, resize the
# frame, and convert it«to the HSV celor space
frame = vs.read()
frame = imutils.resize (frame, width=640)
frame = imutils.rotate (frame, angle=0)
hsv = cv2.¢vytColor (frame, cv2.COLOR BGR2HSV)
# construct a mask for the object color, then perform
# a series of dilations and erosions to remove any small
# blobs left in the mask
mask = cv2.inRange (hsv, colorLower, colorUpper)
mask = cv2.erode (mask, None, iterations=2)
mask = cv2.dilate (mask, None, iterations=2)
# find contours in the mask and inditialdize the current
# (x, y) center of ‘the object

cnts = cv2.find€ontours (maskieopy (), cv2.RETR EXTERNAL,
CV2.CHAIN_APPROX_SIMPLE)

cnts = cnts[0] if imutils.is cv2() else-cnts[1]

max_area = 0

best cnt =1
if len(cnts) > O:
for Pic, contour in enumerate (cnts) :
area = cv2.contourArea (contour)
if (area > max_area)

max area = area
best cnt = contour
(x, y, w, h) = cv2.boundingRect (best cnt)

movePanTilt (x, y, w, h)
# if the buzzer is not already on, turn the
buzzer on
if not buzzerOn:
GPIO.output (buzzer, GPIO.HIGH)
buzzerOn = True
# if the led is not already on, turn the LED
on
if not ledOn:
GPIO.output (redLed, GPIO.HIGH)
ledOn = True
# if the ball is not detected, turn the buzzer off
elif buzzerOn:
GPIO.output (buzzer, GPIO.LOW)
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buzzerOn = False
# if the ball is not detected, turn the LED off
elif ledOn:

GPIO.output (redLed, GPIO.LOW)

ledOn = False

cv2.imshow ('frame', frame)
out.write (frame)
key = cv2.waitKey(l) & OxFF
if key == ord("g"):

break

servo.set servo pulsewidth (22, 0)
servo.set servo pulsewidth (27, 0)
servo.stop ()

GPIO.cleanup ()

out.release()
cv2.destroyAllWindows ()
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' Raspberry Pi

Raspberry Pi 3 Model B
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'“” Raspberry Pi

Raspberry Pi 3 Model B
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Raspberry Pi Camera v2

Part number: RP] 80P CAMERA BOARD

® B megapixel camera capable of taking photographs of 3280 x 2464 pixels
®  Capture video at 1080p30, 720p60 and 6340:430p30 resolutions
® Al software is supported within the latest version of Raspbizn Operating System
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The Camera v2 iz the new official camera board released by the Raspberry Pi foundation.

The Raspberry Pi Camera Module v2 is a high quality & megapixel Sony IMX213 image s=nsor custom designed add-on board for
Raspberry Fi, festuring a fixed focus lens. It's capable of 3280 » 2464 pixel static images, and also supports 1080p30, 720p60 and
EA0x420p60/90 video. It attaches to Pi by way of one of the small sockets on the board upper surface and usas the dedicated C5i
interface, designed especizlly for interfading to cameras.

* B megapixel native resolution sensor-capable of 3280 x 2464 pixel static images
s Supports 1080p30, 720p&0 and 640380090 video
®*  Camerz is supported in the latest version of Raspbian, Raspberry Pi's preferred operating system

The board itself is tiny, 2t 2round 25mm x 23mm x 3mm. |t slsoweighs just over 32g, making it perfect for mobile or other
applications where size and weight are important. it connects to Raspberry Pi by way of a short ribbon cable.

The high guality Sony IM¥21% image sensor itself has 2 native resolution of 8 megapixel, and has a fixed forus lens on-board. In
terms of still images, the camera is capable of 3280 x 2464 pixel static images, and also supports 1080030, 720p60 and
E40x430p90 video.

Applications
- CCTV security camera

- motion detection
- time lapse photography
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Report #10354064

BAE IPENDAHULLUAN Latar Belakang Tek1oogisepart] Kamera pada awalnya
hanya digunakan uniukmenangkap gambar saja. Marmun selring perkenbangan
teknolog . kamesa dapat difungsi¥an sebagal sensor untuk mendetekslapapun
garbaryang ditahgkap olen kamerm. Gambaryang dinasikan kernudian diciah
oleh perengkat kompuber yang sudah TErprogranm Rtk tujuas tersebus.
Teknolagl o dinarmakan CompUieryvision. Teknologl Inl banyak digunakan untuk
tujuan tetentu. karsnakanhanys mesgandaian kamera yang sudah

terkom putas), teknologl Inl dapat menggantikan fungs| darl banyaksensor
sepert] sensoFWarna, sensorjarak, senscr gerak dan sebagalnyasDDIN[L]. PFada
penelitial Inl penulls akan menerapian sendetieks] objek berd asarkan wama
unituk sistern Pan-TIlT Camera otomatts yang terprogram dan komputerrmin
Raspberry Fl. Program iersebutdibuat menggunakan bahasa penmrograman
Python dan lierary Openovuntuk menangkapobe X yYang sudan ditentukan
Warnanya berdasarkan warna RGE (Red Green, Blue) yang kermudlan dizomnsers]
kemball menjadl HSW (Hue, Saturatlon, value} unbuk menentukan dtlk atas dan
bawah warna tertentu yang akan dideteks| menggunakan|lbrary OpenCWADDHN
[2]. Setelah warna pada ob|ektertangkan dengan balk maka kamera beserta
Fan-Tlitrya akanterus melscak dan bergerak menglkutl objek yang sudah
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