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M e 0.3 2.361 30
R A8 (RERIBE TR HFEEREERGTER (24 /NRF > 100 HREE)
2GER | RS ERECNE | ERER S R FEHE ) COHRE (ko)
{4 R AT 45115 12.72 VOHEE (62 7.11 16.78
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P (30 0.96 2.27
&t 100 7.52 17.90
Al BEAT4R0E (6.03 FROHE ||62 3.37 7.96
LemE |8 0.34 0.89
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G 100 6.75 16.07
D& 2.11 =t - 1.48 3.52
BOVESE (18.0% & - 18.0% 18.0%
— ~ YOLO E#{H IR XTSIk

# YOLO HEi 7T NIz A2 =

1mport cv2

import torch

import numpy as np

import time

from datetime import datetime

# # A YOLOVS fA

model = torch.hub.load('ultralytics/yolov5', 'yolov5s', pretrained=True)

# (EET ST AR
model.classes = [0, 1, 2, 3, 5, 7]

def process_frame(frame):

# {HH YOLO #E{THHEH]

results = model(frame)

# FEEUEMAISE R
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detections = results.pandas().xyxy[0]

# Pl bt #Es
vehicle count =0
person_count =0

# THBIETEL
for 1dx, detection in detections.iterrows():
confidence = detection['confidence']
if confidence > 0.5:  # {S.(ERME
class_1d = int(detection['class'])
if class idin [2, 3,5, 7]: # FEERIERF]
vehicle count += 1
elifclass id==0: # 1T A
person_count += 1

# 4gBULGEIR
results.render()  # fEs% LA BT HITE
annotated frame = results.ims[0]

# INIIETHOCF

cv2.putText(annotated frame, f"Vehicles: {vehicle count}", (10, 30),
cv2.FONT_HERSHEY SIMPLEX, 1, (0, 255, 0), 2)

cv2.putText(annotated frame, f"Persons: {person count}", (10, 70),
cv2.FONT_HERSHEY SIMPLEX, 1, (0, 255, 0), 2)

return annotated_frame, vehicle count, person_count

def decide_traffic_light duration(vehicle count, person_count):

# BN EHEA T ABE I E B R i

if vehicle count <= 2 and person_count <= 3:
return O # 4EFFIFIRAG > A UJHA

elif (3 <= vehicle count <= 10) or (4 <= person_count <= 8):
return 15 # SCELRE 157

else:  # vehicle count > 10 or person_count > 8
return 25 # BOELRE 25 )

def send_to_arduino(duration):
# 1E L EEEL Arduino HEERAYES
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# BIE(EHEF > BB YRR TREE R X4 Arduino
pass

# FREAER
def main():
# BrRUR T
cap = cv2.VideoCapture(0)

while True:
# EA—IEE B
ret, frame = cap.read()
if not ret:
break

# prBG

processed_frame, vehicle count, person_count = process_frame(frame)

# DREREIRE

duration = decide_traffic_light duration(vehicle count, person_count)

# #51£% Arduino
send _to_arduino(duration)

# BURmIRHIR G

cv2.1mshow('Al Traffic Monitor', processed _frame)

# 1N BREE AR
if ev2.waitKey(1) & OxFF == ord('q'):
break

# BIER
cap.release()
cv2.destroyAllWindows()

n n

if name ==" main ":

main()
= ~ Arduino Y& EHITE XS

/I Arduino Y& FRAZEHIFE
25



const int EW_RED_PIN =2; /1 AP ALLERIAL
const int EW_YELLOW _PIN = 3; // BRPg [l =& fll iz
const int EW_GREEN_PIN =4; // Bpg[&kEEMMr

constint NS RED PIN=5;  // EEdL[aI4LEpaIfL
const int NS YELLOW PIN = 6; // EgdbaEeEmfir
const int NS GREEN PIN =7; // EgdbimskiEsmifar

String inputString = ""; )N 7A=Yl TN
boolean stringComplete = false; // FEREREEL

Il YEFINRE

enum LightState {
EW_GREEN_NS RED, /I RPGR&RE - FEILalE
EW_YELLOW_NS_RED, // HPHE&EE @ mFILELLE
EW_RED NS_GREEN, /I ERPGRELE » FbaRE
EW_RED NS _YELLOW /I ERPGRELE - FEdbA =

1;

LightState currentState = EW_RED NS GREEN;

unsigned long stateStartTime; // AREEFALEHFH

int greenDuration = 30; Il &REFER R (FEEE 30 FD)
const int yellowDuration = 3; // s/ERFENGE (EE 3 7))

void setup() {
Il A LR A & R Ar Ryl o
pinMode(EW_RED_PIN, OUTPUT);
pinMode(EW_YELLOW_PIN, OUTPUT);
pinMode(EW_GREEN_PIN, OUTPUT);
pinMode(NS_RED_PIN, OUTPUT);
pinMode(NS_YELLOW_PIN, OUTPUT);
pinMode(NS_GREEN_PIN, OUTPUT);

/I BRAEHF 3 E FE AL IRARE - BRPH LIS

setLights(true, false, false, false, false, true);

Il #1Ea B RS ER
Serial.begin(9600);
inputString.reserve(200); // THREFER2EH]
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stateStartTime = millis(); // EC8RELEIASRA

Serial.println(" B EE LT 4 & LG ERED");

void loop() {
/I iAWY
if (stringComplete) {
processCommand(inputString);

mputString =
strmgComplete = false;

Il FR45 & AR AIAR 4B B R F2 IS
unsigned long currentTime = millis();
unsigned long elapsedTime = currentTime - stateStartTime;

switch (currentState) {
case EW_GREEN NS RED:

if (elapsedTime >= greenDuration * 1000) {
/I GRERFHEE] > VS
currentState = EW_YELLOW NS RED;
setLights(false, true, false, true, false, false);
stateStartTime = currentTime;
Serial.println(" B PG [ P HAZ 5 0",

]
break;

case EW_YELLOW NS RED:
if (elapsedTime >= yellowDuration * 1000) {
/] s=REIF R E] - DT[]
currentState = EW_RED NS GREEN;
setLights(true, false, false, false, false, true);
stateStartTime = currentTime;

Serial.printin(" VA E [ AL [R14RE");

]
break;
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case EW_RED NS GREEN:

if (elapsedTime >= greenDuration * 1000) {
/| SRFEIFRE] > DS
currentState = EW_RED NS YELLOW,;
setLights(true, false, false, false, true, false);
stateStartTime = currentTime;
Serial.printin("FE LA VR E]=RE"),

}

break;

case EW RED NS YELLOW:

if (elapsedTime >= yellowDuration * 1000) {
/] =GR E] - DA [H]
currentState = EW_GREEN NS RED;
setLights(false, false, true, true, false, false);
stateStartTime = currentTime;
Serial.printIn(" P E 5 PY (A1 4REE");

}

break;

/] BEEENE Python BEULATER 4
void processCommand(String command) {
command.trim();

if (command.startsWith("DURATION=")) {
/] SEESRREFHERFHE] > 0 © DURATION=15
int newDuration = command.substring(9).toInt();
if (newDuration > 0) {
greenDuration = newDuration;
Serial.print("&RIEHF ] L aeE Ry ");
Serial.print(greenDuration);
Serial.println(" #b");

}

else if (command == "SWITCH") {
/I TLBNY AR5
forceSwitchLights();
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/Y~ EREERERRIEBRTIOFNELR

% All: RTIC 5812 83R0
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