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ABSTRAK

ANALISIS PENGUJIAN KINERJA SISTEM PENGUKUR KECEPATAN
KENDARAAN MENGGUNAKAN CAMERA VISION BERBASIS
YOLO V5

Oleh:
MUHAMMAD SURYA ENDAR PRATAMA
NIT. 30223006

Perkembangan teknologi computer vision membuka peluang dalam
pengembangan sistem monitoring kecepatan kendaraan yang lebih modern dan
fleksibel dibandingkan metode konvensional berbasis sensor fisik. Di lingkungan
Politeknik Penerbangan Surabaya, kebutuhan akan sistem monitoring kecepatan
kendaraan menjadi penting untuk mendukung keselamatan dan ketertiban area
operasional kampus, khususnya pada jalur kendaraan di sekitar fasilitas pendidikan
dan operasional. Namun, penelitian sebelumnya lebih banyak berfokus pada sistem
pengukuran berbasis sensor atau hanya pada deteksi objek kendaraan, sedangkan
analisis kinerja sistem pengukuran kecepatan berbasis camera vision menggunakan
algoritma YOLOVS masih belum banyak dibahas secara mendalam. Oleh karena
itu, penelitian ini bertujuan untuk menganalisis kinerja sistem pengukuran
kecepatan kendaraan berbasis camera vision menggunakan algoritma YOLOVS.
Proses pengukuran dilakukan dengan mendeteksi dan melacak pergerakan
kendaraan roda dua menggunakan metode centroid tracking, kemudian menghitung
estimasi kecepatan berdasarkan perpindahan objek antar-frame video. Pengujian
dilakukan pada variasi kecepatan 20 km/jam, 30 km/jam, dan 40 km/jam dengan
membandingkan hasil pengukuran sistem terhadap speedometer kendaraan sebagai
nilai acuan (ground truth). Parameter evaluasi yang digunakan meliputi persentase
error, Mean Absolute Error (MAE), dan Root Mean Square Error (RMSE). Hasil
pengujian menunjukkan bahwa sistem mampu melakukan pengukuran kecepatan
kendaraan secara real-time dengan tingkat akurasi yang cukup baik. Sistem
menghasilkan rata-rata persentase error sebesar 5,50%, nilai MAE sebesar 1,60
km/jam, dan RMSE sebesar 1,88 km/jam, sehingga masih berada dalam kategori
baik dan dapat diterima. Meskipun terdapat keterbatasan pada perangkat dengan
kemampuan komputasi rendah dalam menjalankan proses inferensi secara stabil
serta peluang pengembangannya untuk mendukung sistem pengawasan kendaraan
operasional di area apron bandara.

Kata kunci : camera vision, YOLOVS, pengukuran kecepatan, MAE, RMSE,
monitoring kecepatan



ABSTRACT

ANALYSIS OF PERFORMANCE TESTING OF A VEHICLE SPEED
MEASUREMENT SYSTEM USING A CAMERA VISION SYSTEM BASED ON
YOLO V5

By:
MUHAMMAD SURYA ENDAR PRATAMA
NIT. 30223006

The development of computer vision technology opens up opportunities for
the development of a more modern and flexible vehicle speed monitoring system
compared to conventional methods based on physical sensors. In the Surabaya
Aviation Polytechnic environment, the need for a vehicle speed monitoring system
is crucial to support the safety and order of the campus operational area, especially
on vehicle routes around educational and operational facilities. However, previous
studies have focused more on sensor-based measurement systems or only on vehicle
object detection, while the performance analysis of a computer vision-based speed
measurement system using the YOLOvS algorithm has not been discussed in depth.
Therefore, this study aims to analyze the performance of a computer vision-based
vehicle speed measurement system using the YOLOvS algorithm. The measurement
process is carried out by detecting and tracking the movement of two-wheeled
vehicles using the centroid tracking method, then calculating the speed estimate
based on the object's displacement between video frames. Tests were conducted at
speed variations of 20 km/h, 30 km/h, and 40 km/h by comparing the system's
measurement results with the vehicle's speedometer as a reference value (ground
truth). The evaluation parameters used include the percentage error, Mean Absolute
Error (MAE), and Root Mean Square Error (RMSE). The test results show that the
system is capable of measuring vehicle speed in real-time with a fairly good level
of accuracy. The system yielded an average error percentage of 5.50%, an MAE
value of 1.60 km/h, and an RMSE of 1.88 km/h, which are still in the good and
acceptable category. Despite the limitations of devices with low computing
capabilities in running the inference process stably, there are development
opportunities to support operational vehicle monitoring systems in airport apron
areas.

Keywords: camera vision, YOLOvVS, speed measurement, MAE, RMSE, speed
monitoring
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B. FORMULIR PENGUJIAN
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LAMPIRAN C. KODE PROGRAM

import cv2

import numpy as np

import time

import os

from datetime import datetime
import onnxruntime as ort

import pygame

pygame.mixer.init()

alarm_sound = None

try:
# Memuat file instrumen audio digital peringatan
alarm_sound = pygame.mixer.Sound("alarm.wav")
print("File audio alarm.wav berhasil dimuat.")
except Exception as e:

print(f"Peringatan: File 'alarm.wav' tidak ditemukan. Error: {e}")

FOLDER SIMPAN = "pelanggaran_capture"

if not os.path.exists(FOLDER SIMPAN):

os.makedirs(FOLDER_SIMPAN)

SPEED LIMIT = 40

cap = cv2.VideoCapture(0)
cap.set(cv2.CAP_PROP FRAME WIDTH, 640)



cap.set(cv2.CAP PROP FRAME HEIGHT, 480)

FRAME SKIP INTERVAL =2
frame_count = (0

saved _boxes =[]

model _path = "yolov5s.onnx"

available providers = ort.get _available providers()

providers = [p for p in ['CUDAExecutionProvider', 'CPUExecutionProvider'] if p
in available _providers]

session = ort.InferenceSession(model_path, providers=providers)

input_name = session.get_inputs()[0].name

output_names = [output.name for output in session.get _outputs()]

print(" SMART TRAFFIC MONITOR SYSTEM ACTIVE (WITH AUTO-CAPTURE)
")

print(f" Running on: {providers[0]}")

print(f" Batas Kecepatan Maksimal: {SPEED LIMIT} km/jam")

print(f" Folder Penyimpanan Bukti: {FOLDER SIMPAN}/")

last _capture time = ()
while cap.isOpened():
start_time = time.time()
ret, frame = cap.read|()
if not ret:
print("Gagal membaca aliran data sensor kamera.")

break



frame_count +=1
overspeed detected = False

vehicle_type pelanggar = "Kendaraan"

if frame_count % FRAME SKIP INTERVAL == 0:

blob = cv2.dnn.blobFromlmage(frame, 1/255.0, (640, 640), swapRB=True,
crop=False)

blob = blob.astype(np.float16) # Akselerasi via komputasi setengah presisi

outputs = session.run(output_names, {input_name: blob})
detections = outputs[0][0]

saved _boxes =[]

for i in range(len(detections)):
detection = detections[i]

confidence = detection[4]

if confidence > 0.5:
classes_scores = detection[5:]

class_id = np.argmax(classes_scores)

if class idin [1, 3]:

X_center, y_center, width, height = detection[0:4]

box_x = int((x_center - width/2) * 640 / 640)
box_y = int((y_center - height/2) * 480/ 640)
box w = int(width * 640/ 640)
box_h = int(height * 480/ 640)
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saved_boxes.append((box_x, box_y, box w, box_h, class id))

for box in saved_boxes:
bx, by, bw, bh, cid = box
speed = 45

label name = "Motor" if cid == 3 else "Sepeda Listrik"
if speed > SPEED LIMIT:

overspeed_detected = True

vehicle type pelanggar = label name

box_color = (0, 0, 255)

text_color = (0, 0, 255)

display text = f"{label name} | {speed} km/h (OVERSPEED!)"
else:

box_color = (0, 255, 0)

text_color = (0, 255, 0)

display text = f"{label name} | {speed} km/h"

cv2.rectangle(frame_display, (bx, by), (bx + bw, by + bh), box_color, 2)
cv2.putText(frame_display, display text, (bx, by - 10),
cv2. FONT HERSHEY SIMPLEX, 0.5, text color, 2)
if overspeed detected:
if not pygame.mixer.get_busy():
if alarm_sound is not None:

alarm_sound.play()

current timestamp = time.time()

if current timestamp - last_capture_time > 2.0:
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waktu_file = datetime.now().strftime("%Y%m%d_%H%M%S")

nama_file
S"{FOLDER SIMPAN}/PELANGGARAN {vehicle type pelanggar} {waktu_file}

n

JPE

cv2.imwrite(nama_file, frame_display)

print(f'[ALERT] Bukti pelanggaran berhasil dicapture: {nama_file}")
last _capture time = current timestamp

fps = 1.0/ (time.time() - start_time)
cv2.putText(frame_display, f'FPS: {fps:.2f}", (20, 40),
cv2.FONT HERSHEY SIMPLEX, 0.7, (255, 0, 0), 2)

current_waktu = datetime.now().strftime("%d-%m-%Y %6H:%M:%S")

cv2.putText(frame_display, current waktu, (360, 40),
cv2. FONT HERSHEY SIMPLEX, 0.6, (255, 255, 255), 2)

cv2.imshow("Smart Speed Traffic Monitor - Laptop View", frame_display)
if ev2.waitKey(1) & OxFF == ord('q’):
break
cap.release()
cv2.destroyAllWindows()

pygame.mixer.quit()

print("Sistem dihentikan dengan aman. Seluruh alokasi memori hardware
dibebaskan.")
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