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6508411 : Siwakron Phonsawang
Thesis Title . loT-Based Thai License Plate Recognition System
Using Web Camera
Program . Master of Science Information Technology
Thesis Advisor  : Assoc. Prof. Paniti Netinant, Ph.D.
Abstract

The application of computer vision and machine learning technology by machinery is
considered cutting-edge in the advancement of License Plate Recognition (LPR) systems. This
research examines the impact of distance, object speed, and camera angles on the real-time
efficiency of LPR frameworks deployed on Internet of Things (IoT) platforms, specifically utilizing
Small Board Computers (SBC) like the Raspberry Pi 4 with high-resolution webcams and advanced
OpenCV algorithms. The study aims to simulate typical LPR system scenarios and extensively test
them through hundreds of iterations in various angles, speeds, and distances. By leveraging the
computational capabilities of SBCs and high-resolution image capture, the experiments rigorously
evaluate accuracy, recall, and F1 scores. Results emphasize that near 180-degree camera angles
reduce errors and enhance accuracy by mitigating motion blur and improving image clarity,
particularly for high-resolution character recognition at shorter distances (approximately less than
10 meters). This research significantly strengthens the case for real-world implementation of SBC-
based real-time LPR on IoT for enhanced parking security, traffic control, and automated toll
collection, with a focus on practicality and efficiency.

(Total 61 pages)

Keywords: Internet of Things, License Plate Recognition, LPR Systems, Mini Board Computers,

OCR, Raspberry Pi, OpenCV, PyTesseract, Webcam
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import numpy as np
import cv2
import LPR as Ipr
cap = cv2.VideoCapture(0)
while True:
ret, frame = cap.read()
img = Ipr.rec(frame)
cv2.imshow('frame', img)
if cv2.waitKey(1) & 0XFF == ord('q"):
break
cap.release()

cv2.destroyAllWindows()

import cv2
import imutils
import numpy as np
import pytesseract
def rec(img):
gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
gray = cv2.bilateralFilter(gray, 11, 17, 17)
edged = cv2.Canny(gray, 30, 200)
try:
cnts = ¢v2.findContours(edged.copy(), cv2.RETR_TREE,
cv2.CHAIN_APPROX_SIMPLE)
cnts = imutils.grab_contours(cnts)
cnts = sorted(cnts, key=cv2.contourArea, reverse=True)[:10]
screenCnt = None
for ¢ in cnts:
peri = cv2.arcLength(c, True)

approx = cv2.approxPolyDP(c, 0.018 * peri, True)
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if len(approx) == 4:
screenCnt = approx
break

if screenCnt is None:

detected =0
else:
detected = 1

if detected == 1:

cv2.drawContours(img, [screenCnt], -1, (0, 255, 0), 3)
mask = np.zeros(gray.shape, np.uint8)
new image = cv2.drawContours(mask, [screenCnt], 0, 255, -1,)
new_image = cv2.bitwise_and(img, img, mask=mask)
(x, y) = np.where(mask == 255)
(topx, topy) = (np.min(x), np.min(y))
(bottomx, bottomy) = (np.max(x), np.max(y))
Cropped = gray[topx:bottomx + 1, topy:bottomy + 1]
text = pytesseract.image to_string(Cropped, lang="tha')
text = text.rstrip("\n")
if len(text) > 7:

i=0

temp = text[i]

while not temp.isdigit() or i == len(text) - 1:

i+=1
temp = text[i]
text = text[i:-2]
print(text)
except Exception:

pass

return img
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