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Year 2015
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Abstract

The traffic congestion is considered a severe national problem. Not only is the
difficulty in the Metropolitan area-itself, but it has expanded across the nation. Therefore, a
traffic detector system was tested. This machine will automatically calculate the amount of
vehicles in order to set up the appropriate traffic signal without waiting for a pre-timed traffic
signal system. For example, if the traffic detector finds that there is not enough vehicles to
be released, it will not show the releasing signal.

This system is composed of 3 parts 1) Inductive Loop Detector 2) Inductive Loop
Network System 3) Traffic Lights Controller. When the machine was installed at the junction
to gather the information of the amount of vehicles in the queue to evaluate the system, it

will have more efficient in releasing vehicles than the pre-timed traffic signal system.
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2.1.1 997998 %alamas (Oscillator)
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2.1.2 219955 I UULLUUVUIU (Series Resonance)

Impedance
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gﬂ‘ﬁ 2.4 Series Resonance
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Asdslowuuyt ada \fudseq uagAnamileath ainsanildaingns
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2nVLC 4n°f°L 4n*f-C (2.0)
f = eudisTouuud
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NASIFYINTHEVIDSENTNDY 1ML AR lnlees Aess i ilaEudRluns ulas
fyananssuaaiulinaaludgyrainiinsruanswdedinaauiRgeslylnilnaniiy Wlufirms

Indirmanils gunseindenldlunmsulasdyannildun lalen

0
W?\ N —
,U hU 2 >V, R,

FUN 2.6 19335890 TEUAUUUATIAAL

= = a . . .
WAILYINTTUELUUATIAAU (Half Wave Rectifier Circuit)

nngU 2.4 sfvenaviurensesladil dedidygraeiuindnn lelenwwgnludanse

o

vilvinsvualvalunees aussdufinnaseusadumu R | AANwTTRIFYNBUNS  usiied]

o =

dygraunsaudunialenssgnludandu Suililifinssudlvaluas ussiuiinnasen R | Fedien

o

E
[T

Wuauddwludygrasevyeilnanisdidndudyaiasuessleda fisonit sdwam (Half wave)

U U



2.1.4 29951F8uliisunssnu (Voltage Comparator)
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b L2 Lo N O B i Vi
vnﬂ_ . + I m
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2.2 STM32F429I-DISCOVERY

STM32F429 DISCOVERY vainlulasnaulnilass ARM Cortex-Md tues STM32F429ZIT6
UsganSamgs fueineenwuulildnuliie vansdwiudiGuduasindmun uenain MCU wes
STM32F429ZIT6 uuuesadaiiaau ST-LINK/V2 dm3u Download uag Debug TUsunsum3eu wiae

LCD vwm 2.4 i A uasidenseiu QVGA wsuaeuenvuln 64 Mbits Wuiwes eyroscope LED
wazdaing

E‘Uﬁ 2.9 STM32F4291-DISCOVERY Board

2.2.1 ausudAvaIvaIn
1. STM32F429ZIT6 32 BIT ARM CORTEX-M4F, 2MB FLASH, 256KB RAM , LOFP144

2. #Fueseannsaldlnides 45VDC 91ndasa USB 1# #3ean POWER 5V vite 3V ldan
AguUsn

2.4 “ QVGA TFT LCD wisuaau TOUCH SCREEN uuuase

SD RAM 64 MBITS

SENSOR 3-AXIS DIGITAL OUTPUT 1ug$ L3GD20

6 LED, 2 SW. 19411 way RESET

USB wuU OTG (F2uuy MICRO-AB)

@ Ny R B

9o PIN HEADER 16l PCB wuu 2.54 mm. fag 32 x 2 d1uau 2 Y foldunguenuein



2.2.2 Key features of the Cortex-M4 core

L

M

ARMVTE-M architecture

3-stage pipeline with branch speculation.

32-bit hardware multiply with 32-bit or 64-bit result, signed or unsigned, add or
subtract after the multiply.

32-bit hardware divide (2-12 cycles)

Saturated math support.

DSP extension: Single cycle 16/32-bit MAC, single cycle dual 16-bit MAC, 8/16-bit
SIMD arithmetic.

1 to 240 interrupts, plus NMI.

12 cycle interrupt latency.

Integrated sleep modes
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3.2 Flow Chart
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#include “stm32fdxx_hal.h"
void SystemClock Config(void);
static void MX_GPIO_Init(void);

int main(void)

HAL Init();
SystemClock_Config();
MX_GPIO_Init();
uint8_t A,B,C,D,P;
int i,x;//P>>Program

while (1)

P = HAL_GPIO_ReadPin(GPIOC, GPIO PIN_13);

if(P==0)

i=1;

3

ifli==1)//A

A = HAL_GPIO_ReadPin(GPIOE, GPIO_PIN_0);

iflA==0)

HAL_GPIO WritePin(GPIOB, GPIO PIN_1, 1);
HAL GPIO WritePin(GPIOC, GPIO_PIN 4, 1);

HAL GPIO. WritePin(GPIOE, GPIO_ PIN_8|GPIO PIN 9, 1);
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HAL_GPIO_WritePin(GPIOB, GPIO_PIN_0|GPIO_PIN 2, 0);
HAL_GPIO WritePin(GPIOC, GPIO_PIN_5, 0);
HAL_GPIO_WritePin(GPIOE, GPIO_PIN 7, O);

for(x=0;x<=9;x++)//5s

HAL_GPIO TogglePin(GPIOE, GPIO PIN_10)//Status

HAL_Delay(500);

iflA==1)

HAL_GPIO WritePin(GPIOB, GPIO_PIN_ 1, 1);
HAL_GPIO WritePin(GPIOC, GPIO PIN 4, 1);
HAL_GPIQ_WritePin(GPIOE, GPIO PIN_8|GPIO PIN_9, 1);
HAL_GPIO_WritePin(GPIOB, GPIO™ PIN_0|GPIO. PIN_2, 0);
HAL_GPIO_WritePin(GPIOC, GPIQ PIN_5, 0);
HAL GPIO WritePin(GPIOE, GPIO PIN. 7, 0);

for(x=0;x<=19;x++)//10s

HAL_GPIO_TogglePin(GPIOE, GPIO_PIN 10);//Status

HAL_Delay(500);

i++;
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ifli==2)//B

//B = HAL_GPIO_ReadPin(GPIOB, GPIO_PIN_0);

B=0;

if(B==0)

if(B==1)

HAL_GPIO_WritePin(GPIOB, GPIO_PIN_0, 1);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN-5, 1);
HAL_GPIO_WritePin(GPIOE, GPIO PIN_8| GPIO PIN 9, 1);
HAL_GPIO_WritePin(GPIOB, GPIO_PIN 1| GPIO PIN.2, 0);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN 4, 0);

HAL_GPIO WritePin(GPIOE, GPIO_PIN_7, 0);

for(x=0;x<=9;x++)//5s

HAL_GPIO_TogglePin(GPIOE, GPIO_PIN 10);//Status

HAL_Delay(500);

:

HAL_GPIO_WritePin(GPIOB, GPIO_PIN_0, 1);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_5, 1);

HAL_GPIO_WritePin(GPIOE, GPIO. PIN_8] GPIO PIN 9, 1);
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HAL_GPIO_ WritePin(GPIOB, GPIO PIN 1| GPIO PIN_2, 0);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_4, 0);
HAL_GPIO_ WritePin(GPIOE, GPIO_PIN_7, 0);

for(x=0;x<=19;x++)//10s

HAL_GPIO TogglePin(GPIOE, GPIO_PIN_10);//Status

HAL_Delay(500);

i++;

if(i==3)//C

C = HAL GPIQ_ReadPin(GPIOE, GPIO_PIN 6);

if(C==0)

HAL GPIO WritePin(GPIOB, GPIO_PIN. 1, 1);
HAL GPIO_WritePin(GPIOC, GPIO PIN_5, 1);
HAL GPIO WritePin(GPIOE, GPIO_PIN_7|GPIO_PIN 8, 1);
HAL_GPIO_WritePin(GPIOB, GPIO_PIN_0|GPIO PIN 2, O);
HAL_GPIO_WritePin(GPIOC, GPIO PIN 4, 0);
HAL GPIO_WritePin(GPIOE, GPIO PIN 9, 0);

for(x=0;x<=9:x++)//55



HAL_GPIO_TogglePin(GPICE, GPIO_PIN_10);,//Status

HAL_Delay(500);

if(C==1)

HAL_GPIO_WritePin(GPIOB, GPIO_PIN 1, 1);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_5, 1);
HAL GPIO_WritePin(GPIOE, GPIO_PIN-7|GPIO PIN. 8, 1);
HAL_GPIO_WitePin(GPIOB, GPIO_PIN_O|GPIO_PIN_2, 0);
HAL_GPIO WritePin(GPIOC, GPIO_PIN 4, 0);
HAL GPIO WritePin(GPIOE, GPIO_PIN 9, 0);

for(x=0;x<=19x++)//10s

HAL GPIO TogglePin(GRIOE, GPIO._PIN_10).//Status

HAL_Delay(500);

i+

if(i==4)//D

//D = HAL_GPIO_ReadPin(GPIOF, GPIO PIN 15);

D=0;

26



ifiD==0)

if(D==1)

HAL_GPIO_WritePin(GPIOB, GPIO_PIN_1|GPIO_PIN_2, 1);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_5, 1);
HAL GPIO WritePin(GPIOE, GPIO PIN 9, 1);
HAL_GPIO_ WritePin(GPIOB, GPIO PIN_0, 0);
HAL_GPIO_ WritePin(GPIOC, GPIO PIN 4, 0);
HAL_GPIO_WritePin(GPIOE, GPIO_PIN. 7|GPIO_PIN_8, 0);

for(x=0;x<=9;x++)//5s

HAL GPIO_TogglePin(GPIOE, GPIO_PIN 10);//Status

HAL Delay(500);

HAL GPIO ‘WritePin(GPIOB, GPIO_PIN. 1|GPIO PIN 2, 1);
HAL_GPIO_WritePin(GPIOC, GPIO PIN 5, 1);
HAL_GPIO_WritePin(GPIOE, GPIO PIN 9, 1);
HAL_GPIO_WritePin(GPIOB, GPIO PIN 0, 0);
HAL_GPIO_WritePin(GPIOC, GPIO_PIN_4, 0);
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_7|GPIO_PIN_8, 0);

for(x=0;x<=19;x++)//10s
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HAL_GPIO_TogglePin(GPICE, GPIC_PIN_10};//Status

HAL_Delay(500);

if(P==1)

A = HAL GPIO ReadPin{GPIOE, GPIO PIN 0);
C =HAL_GPIO_ReadPin(GPICE, GPIO_PIN 6);

if(A==0&&C==0)

HAL_GPIO WritePin(GPIOC, GPIO PIN 4, 1);

HAL. GPIO_WritePin(GPIOE, GPIO_ PIN_7, 1);

HAL_GPIO_ WritePin(GPIOB, GPIO PIN_0|GPIO) PIN_1[GPIO_PIN_2, 0);
HAL. GPIO_WritePin(GPIOC, GPIO PIN_5, 0);

HAL GPIO -WritePin(GPIOE, GPIQ PIN_ 8|GPIO PIN 9, 0);

HAL_Delay(2000);

HAL GPIO WritePin(GPIOC, GPIO_PIN 4, 1);
HAL GPIO_WritePin(GPIOE, GPIO PIN 7, 1);

HAL_GPIO_WritePin(GPIOB, GPIO PIN._0|GPIO_ PIN 1|GPIO_PIN -2, 0);
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HAL_GPIO_ WritePin(GPIOC, GPIO_PIN 5, 0);
HAL_GPIO_WritePin(GPIOE, GPIO_PIN_8|GPIO PIN 9, 0);

for(x=0;x<=9;x4++)//5s

HAL GPIO TogglePin(GPIOC, GPIO_PIN_8),//Status

HAL Delay(500);

HAL_GPIO_WiritePin(GPIOC, GPIO PIN_4, 1);

HAL_GPIO WritePin(GPIOE, GPIO_PIN.- 9, 1);

HAL GPIO WiitePin(GPIOB, GPIO_PIN 0JGPIO_PIN_1|GPIQ_PIN 2, O);
HAL GPIO WiritePin(GPIOC, GPIO_PIN 5, 0);

HAL GPIO WritePin(GPIOE, GPIO_PIN. 8|GPIO_PIN 7, 0);

for(x=0:x<=9:x++)//5s

HAL GPIO TogglePin(GPIOC, GPIO_PIN_8)y//Status

HAL_Delay(500);

HAL GPIO WritePin(GPIOC, GPIO_PIN 4, 1);
HAL_GPIO_WritePin(GPIOE, GPIO PIN 7, 1);
HAL_GPIO WritePin(GPIOB, GPIO_PIN_O|GPIO_PIN_1|GPIO_PIN 2, 0);

HAL_GPIO_ WritePin(GPIOC, GPIO_PIN_5, 0);
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HAL_GPIO_WritePin(GPIOE, GPIO_PIN_8|GPIO_PIN 9, 0);
HAL_Delay(5000);

for(x=0x<=9;x++)//55

HAL GPIO_TogglePin(GPIOC, GPIO_PIN_8);//Status

HAL Delay(500),

HAL_GPIO_WritePin(GPIOC, GPIO_PIN_5, 1);

HAL GPIO_WritePin(GPIOE, GPIO_PIN-7, 1);
HAL_GPIO_WritePin(GPIOB, GPIO_PIN_0|GPIO_PIN_1|GPIO_PIN 2, 0);
HAL_GPIO WritePin(GPIOC, GPIO_PIN 4, 0);

HAL_GPIO WritePin(GPIOE, GPIO_PIN_8|GPIO_PIN 9, 0);

for(x=0;x<=9;x++)//5s

HAL_GPIO_TogglePin(GPIOC, GPIO_PIN_8),//Status

HAL_Delay(500);

void SystemClock_Config(void)

RCC_ OsclnitTypeDef RCC_OsclnitStruct;



RCC_ClkinitTypeDef RCC_ClkinitStruct;
_ PWR_CLK_ENABLE();

__HAL PWR VOLTAGESCALING_CONFIG(PWR REGULATOR VOLTAGE_SCALE1);

RCC_OscinitStruct.OscillatorType = RCC_OSCILLATORTYPE HSE;
RCC_OsdlnitStruct.HSEState = RCC_HSE_BYPASS;
RCC_OsclnitStruct. PLL.PLLState = RCC_PLL ON;
RCC_OsclnitStruct.PLL.PLLSource = RCC_PLLSOURCE . HSE;
RCC_OscInitStruct.PLL.PLLM = 4,

RCC_OsclnitStruct.PLL.PLLN = 192;

RCC_OsclnitStruct.PLL.PLLP = RCC PLLP_DIV4;
RCC_OsclnitStruct.PLL.PLLQ = §;

HAL_RCC_OscConfig(&RCC OsclnitStruct);

RCC_ClKinitStruct.ClocKType = RCC_CLOCKTYPE SYSCLKJRCC_CLOCKTYPE_PCLKI;
RCC_ClKInitStruct SYSCLKSource = RCC. SYSCLKSOURCE. PLLCLK;
RCC_ClKInitStruct AHBCLKDivider = REC_SYSCLK DIV1;

RCC_ClkinitStruct. APB1CLKDivider = RCC_HCLK_DIV4;

RCC_ClkinitStruct. APB2CLKDivider = RCC_HCLK DIV1;

HAL_RCC_ClockConfig(&RCC_ClkInitStruct, FLASH_LATENCY 3);

HAL SYSTICK Config(HAL RCC GetHCLKFreq()/1000);

HAL_SYSTICK_ClLKSourceConfig{SYSTICK_CLKSOURCE_HCLK);
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void MX_GPIO_Init{void)

GPIC InitTypeDef GPIO_InitStruct;
_GPIOE_CLK_ENABLE();
__GPIOC_CLK_ENABLE();
_ GPIOH CLK ENABLE();
__GPIOA CLK_ENABLEQ);
__GPIOB_CLK_ENABLE();

_ GPIOD_CLK ENABLE();

GPIO_InitStruct.Pin = GPIO_PIN_2|GPIO_PIN_6|GPIO_PIN_0;
GPIO_InitStruct.Mode = GPIO_ MODE_INPUT;
GPIO_InitStruct.Pull = GPIO_NOPULL;

HAL GPIO_Init(GPIOE, &GPIO_InitStruct);

GPIO_InitStruct.Pin = GPIO_PIN_3|GPIO_PIN 7|GPIO_PIN_8|GPIO_PIN_9JGPIO_PIN 10;
GPIO_InitStruét.Mode = GPIO_MODE_OUTPUT PP;

GPIO_InitStruct.Pull = GPIC_NOPULL,;

GPIO_InitStruct.Speed = GPIO_SPEED _LOW;

HAL_GPIO_Init(GPIOE, &GPIO_InitStruct);

GPIO_InitStruct.Pin = GPIO_PIN_4|GPIO_PIN_5|GPIO_PIN_1;

GPIO_InitStruct.Mode = GPIO_MODE_EVT RISING;
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GPIO_InitStruct.Pull = GPIO_NOPULL,;

HAL GPIO_Init{GPIOE, &GPIO_InitStruct);

GPIO_InitStruct.Pin = GPIO_PIN_13;
GPIO_InitStruct.Mode = GPIO_MODE INPUT;
GPIO_InitStruct.Pull = GPIO_NOPULL;

HAL_GPIO_Init{GPIOC, &GPIO InitStruct);

GPIO_InitStruct.Pin = GPIO_PIN_0|GPIO PIN 4|GPIO PIN_5;
GPIO_InitStruct. Mode = GPIO_MODE OUTPUT _PP;
GPIO_InitStruct.Pull = GPIO_NOPULL;
GPIO_InitStruct.Speed = GPIO_SPEED LOW,

HAL_GPIO_Init(GPIOC, &GPIO_InitStruct);

GPIO_InitStruct.Pin = GPIO_PIN_3;
GPIO_InitStruct.Mode = GPIO. MODE_AF_PP;
GPIO InitStruct.Pull = GPIO_NOPULL;
GPIO_InitStruct.Speed = GPIO_SPEED_LOW;
GPIO_InitStruct.Alternate = GPIO_AF5_SPI2;

HAL GPIO Init{GPIOC, &GPIO_InitStruct);

GPIO InitStruct.Pin = GPIO_PIN_0;
GPIO_InitStruct.Mode = GPIO_MODE_EVT RISING;

GPIO_InitStruct.Pull = GPIO_ NOPULL,;
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HAL_GPIO_Init(GPIOA, &GPIO_InitStruct);

GPIO_InitStruct.Pin = GPIO_PIN 4,
GPIO_InitStruct.Mode = GPIO_MCDE_AF PP,
GPIO_InitStruct.Pull = GPIO_NOPULL;
GPIO_InitStruct.Speed = GPIO_SPEED_LOW,
GPIO_InitStruct. Alternate = GPIO_AF6_SPI3;

HAL_GPIO_Init(GPIOA, &GPIO_InitStruct);

GPIO_InitStruct.Pin = GPIQ_PIN_5|GPIO_PIN_6|GPIO PIN 7;
GPIO_InitStruct.Mode = GPIO_MODE_AF PP;
GPIO_InitStruct.Pull = GPIO_NOPULL;
GPIO_InitStruct.Speed = GPIO_SPEED_HIGH;
GPIO_InitStruct. Alternate = GPIO_AF5_SPI1;

HAL_GPIO_Init(GPIOA, &GPIO_InitStruct);

GPIO_InitStruct.Pin = GPIO_PIN_0|GPIO_PIN -1|GPIO_PIN_2;
GPIO_InitStruct. Mode = GPIO_MODE_OUTPUT PP;
GPIO_InitStruct.Pull = GPIO_NOPULL;
GPIO_InitStruct.Speed = GPIO_SPEED LOW;

HAL GPIO_Init(GPIOB, &GPIO_InitStruct);

GPIO_InitStruct.Pin = GPIO_PIN_10|GPIO_PIN_12;

GPIO_ InitStruct.Mode = GPIO_MODE_AF PP;
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GPIO_InitStruct.Pull = GPIO_NOPULL,;
GPIO_InitStruct.Speed = GPIO_SPEED_LOW;
GPIO_InitStruct. Alternate = GPIO_AF5_SPI2;

HAL_GPIO_Init(GPIOB, &GPIO InitStruct);

GPIO_InitStruct.Pin = GPIO_PIN_12|GPIO_PIN_13|GPIO_PIN_14|GPIO_PIN_15|GPIO_PIN 4;
GPIO_InitStruct.Mode = GPIO_MODE _QUTPUT _PP;
GPIO_InitStruct.Pull = GPIO_NOPULL;

GPIO_InitStruct.Speed = GPIO_SPEED LOW;
HAL_GPIO_Init(GPIOD, &GPIO_InitStruct);

GPIO_InitStruct.Pin = GPIO_PIN_7|GPIO_PIN 10|GPIO_PIN 12;
GPIO_InitStruct.Mode = GPIO_MODE_AF_PP;
GPIO_InitStruct.Pull = GPIO_NOPULL;

GPIO_InitStruct.Speed = GPIO SPEED_LOW,;

GPIO_InitStruct. Alternate = GPIO _AF6_SPI3;

HAL_GPIO_Init(GPIOC, &GPIO_InitStruct);

GPIO_InitStruct.Pin = GPIO _PIN_9;
GPIO_InitStruct.Mode = GPIO_ MODE_INPUT;
GPIO_InitStruct.Pull = GPIO_NOPULL;

HAL_GPIO_Init(GPIOA, &GPIO_InitStruct);
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GPIO_InitStruct.Pin = GPIO_PIN_10|GPIO_PIN_11|GPIO_PIN 12;
GPIO_InitStruct. Mode = GPIO_ MODE_AF_PP;
GPIO_InitStruct.Pull = GPIO_NOPULL,

GPIO_InitStruct.Speed = GPIO_SPEED_HIGH;

GPIO_InitStruct Alternate = GPIO_AF10_OTG FS;

HAL GPIO Init(GPIOA, &GPIO_InitStruct);

GPIO_InitStruct.Pin = GPIO_PIN_5;
GPIO_InitStruct.Mode = GPIO_MODE_INPUT;
GPIO_InitStruct.Pull = GPIO_NOPULL;

HAL_GPIO_Init(GPIOD, &GPIO_InitStruct);

GPIO_InitStruct.Pin = GPIO_PIN_6|GPIO_PIN 9;
GPIO_InitStruct.Mode = GPIO. MODE AF QD;
GPIO_InitStruct.Pull = GRIO PULLUP;
GPIO_InitStruct.Speed = GPIO_SPEED LOW;,
GPIO_InitStruct. Alternate = GPIO_AF4 12C1;

HAL_GPIO_Init(GPIOB, &GPIO_InitStruct);

36





