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Abstract:  Development of Odometer and Speedometer Application for Vehicle Instrument Cluster. Utilizing STM32 

Microcontroller for its robust performance and low power consumption and Integrated peripherals tailored for automotive 

applications. This application accurately measures and displays the distance traveled by odometer and current speed by 

speedometer. By providing Essential data for monitoring vehicle usage and ensuring safe driving practices. High-resolution display 

serving as a user interface for clear and intuitive presentation of information. The STM32 Microcontroller is responsible for 

processing sensor data, calculating distance traveled, and calculating the current speed of a vehicle. Incorporating TripA and Trip 

B readings into the instrument cluster functionality using STM32 Micro-controller extends systems utility. It also enriches odometer 

application functionality by providing valuable insights into trip durations in the user interface by including options for selecting 

and displaying TripA or Trip B. Here the Hall sensor is integrated into the vehicle to measure the distance traveled and current 

speed of a vehicle accurately by allowing it to update the odometer and speedometer reading continuously. This can be calculated 

by measuring the number of pulses counted for specific meters and the time taken for each pulse. 
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I. INTRODUCTION 

The project is intended to develop an advanced instrument cluster for vehicles based on the STM32H735IGDK 

development board. This cluster includes key features such as the odometer and speedometer. The development process consists of 

both hardware and software components, taking advantage of the STM32H7 microcontroller's high processing power and extensive 

peripheral support. The STM32CubeMX tool, which can generate initialization code for establishing interfaces such as GPIOs, 

UARTs, LTDC, and timers, simplifies the configuration of MCU peripherals. Using graphics libraries such as Touch GFX, a user 

interface for an instrument cluster is used to display the readings. Sensors such as the Hall sensor odometer will be connected to a 

microcontroller to provide data on the vehicle's speed and distance traveled. Custom drivers and middleware are designed to manage 

sensor data acquisition, processing, or conversion to actionable information in instrument clusters to ensure consistent performance 

in actual world automotive environments.  

The incorporation of LTDC is a key aspect of this growth. Where LCD TFT stands for liquid crystal display and thin film 

transistor. The LTDC interface enhances the visual capabilities of the instrument cluster by allowing the usage of high-resolution 

screens with bright images and animations. This interface shows important information such as speedometer and odometer readings, 

as well as cautions and alarms. The project's goal is to produce a cutting-edge instrument cluster that not only provides important 

driving information but also improves the entire user experience with visually appealing displays and dependable operation. 

 

II. PROBLEM STATEMENT 

The existing instrumental cluster systems often face challenges related to complex integration, leading to compatibility issues 

with various vehicle components, impacting the user experience and overall driver satisfaction posing safety risks and potential 

malfunctions while on the road. 
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III. EXISTING SYSTEM  

The improvement of the vehicle instruments is crucial for improving both the driver experience and road safety. Traditional 

instrument clusters, which include analog gauges and restricted LCD screens, sometimes struggle to effectively communicate 

critical information to drivers. With larger gauges dominating space, LCDs are limited, displaying just important data like readings 

from the odometer and Speedometer insufficiently. Meanwhile, critical indications like as engine failures and traction control faults 

are reduced to small, static symbols that illuminate only when activated. 

 However, the introduction of powerful instrument clusters driven by microcontrollers, such as the STM32H735IGDK, can 

potentially alter this situation. These clusters use powerful computing power and wide peripheral support to provide advanced 

features like an integrated odometer, Trip A/B, and speedometer. A critical element of this progress is the LTDC. LCD TFT display 

controller interface where LCD TFT stands for liquid crystal display and thin film transistor, which provides an enhanced visual 

capability for instrument clusters. Using the LTDC interface provides drivers with a more immersive and informative experience 

as information is not lost in this controller. This interface allows important information such as speedometer, odometer, and Trip 

A/B readings to be shown simultaneously, as well as extra warnings and notifications by using tools such as STM32CubeIDE to 

simplify MCU configuration. TouchGFX and other graphic libraries enhance the user interface by allowing for the construction of 

visually attractive displays that fascinate and inform drivers. These components contribute to the instrument cluster's dependability 

and performance by ensuring correct data collecting and processing. 

 

 

AHB-Advanced High-Performance Bus. 

APB-Advanced Peripheral Bus. 

FIFO-First in First out. 

Here HSYNC and VSYNC represent horizontal and vertical synchronous. active data area and front porch timings are SET           

according to the panel datasheet. This information defines the timing parameters of the display. 

 

IV. METHODOLOGY  

The process of developing advanced instrument clusters with odometer and speedometer capabilities using the 

STM32H735IGDK microcontroller is thorough to ensure the correct integration of essential features. It starts with a comprehensive 

assessment of system requirements, including decisions on display size and functionality. The integration of hardware and software 

components is followed by rigorous testing to ensure proper operation, including odometer, Trip A/B and speedometer capabilities. 

    The LTDC (LCD-TFT Display Controller) interface is crucial for creating complex instrument clusters that combine odometer 

and speedometer capabilities with the STM32H735IGDK microcontroller. The LTDC improves the visual experience and 

functionality of the instrument cluster, ensuring clear and crisp information presentation by facilitating the integration of high-

resolution LCD-TFT displays, thus enhancing readability and user engagement. Additionally, LTDC allows for the display of 

dynamic images and animations, adding sophistication to the user interface and increasing overall appeal. Its support for multilayer 

display setups enables the simultaneous display of essential data such as odometer, Trip A/B and speedometer readings, as well as 

other warnings and notifications, enhancing driver information accessibility. Moreover, LTDC ensures a smooth screen. 

     By using tools such as STM32Cube for MCU peripheral setup and TouchGFX for graphical user interface design, the process 

focuses on software creation and development. The installation of software and hardware components is followed by extensive 

testing to verify correct operation, including odometer and speed sensor functionality, improving speed, and usability by modifying 

software algorithms and designing interfaces based on user feedback. The instrument cluster is tested against predetermined criteria 

to ensure proper functionality. that it satisfies accuracy and functional standards. Documenting the whole development process, 

including all requirements and test data, enables traceability and allows for future upgrades and maintenance. 
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From the above diagram, 

  The Hall Sensor generates pulses from the wheel's rotation, and these pulses are incorporated into the circuit via a PWM 

signal. The power supply is externally attached to the board to maintain consistent performance, helping in data handling. 

In addition, there are three external inputs: Ignition Switch, Mode Switch, and Reset Switch. The ignition switch is used to toggle 

the switch on and off. When the ignition switch is on, readings of the odometer and speedometer are continuously displayed, and 

when the ignition switch is turned off, the odometer is displayed as none and the speedometer is displayed as zero. The functioning 

of the mode switch toggles between Trip A/B modes whenever the switch is turned on and off, and the reset switch resets the values 

when the switch is pressed. EEPROM is used to record odometer reading values before power is lost, then make up the data and 

resume readings constantly as it is a non-volatile memory that can keep their data even when power is lost. 

 The STM32 controller board has an odometer and speedometer in the form of a D5 pin. The PWM signal pulses are utilized 

to determine the distance, and the speed is estimated based on the distance supplied by the odometer during a specific time interval. 

The LTDC on the stm32 board is an important part of developing odometer and speedometer displays on LCD-TFT display 

devices. It aims to provide a dependable and effective interface for showing odometer and speedometer data on LCD-TFT displays 

in a straightforward and intelligible manner. This includes showing the numerals in an easy-to-read manner and updating them in 

real time as the vehicle drives. The speedometer display is meant for drivers. The LTDC ensures that the odometer reading is 

accurate when it is displayed. In a visually attractive and easy-to-read format, LTDC is indispensable for the presentation of vehicle 

speed. It shall ensure that in response to the Hall sensor input, speed is accurately measured and updated in a real-time. By using 

hardware acceleration and optimizing graphics, LTDC allows the speedometer to provide drivers with immediate feedback which 

will enhance situational awareness and safety on the road. The readings from the LTDC are displayed on the LCD-TFT display the 

readings are transmitted. To display graphics information on an LCD-TFT screen, you need an RGB interface. The RGB interface 

has a very fast data transfer rate which enables the odometer and speed indicator to be changed rapidly so that they are directly 

input for your driver when a person is driving. 
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The flowchart shows how the STM32H735      

microcontroller's functions are systematically integrated 

with odometer and speedometer applications in an 

instrument cluster. The first step is to initialize the 

settings of the system and pin configurations after 

completion of initialization. Then the system will check 

on the ignition status and as soon as the vehicle starts, the 

readings of the odometer and the speedometer are 

generated based on the sensor inputs, resulting in real-

time and precise data reporting. The trip readings, 

indicating the distance traveled since the last reset, are 

also received for trips A and B. In addition, critical 

information such as real-time speed, total odometer 

kilometers traveled, trip, and distance data are provided 

by the instrument cluster display unit to the driver to 

activate the sensor 

 

 

 

V.EXPECTED OUTCOMES 

The display of odometer and speedometer readings are shown in this format: 

Here shown 48 is speed of the vehicle and 96 is the distance travelled by the vehicle as odometer reading. 

 

 

 

 
 

 

V. CONCLUSIONS 

 

In the world of automobile technology, innovative instrument clusters with odometer and speedometer functionality are essential 

components that are always improving to fulfill the needs of current drivers. These clusters not only show basic statistics such as 

speed and distance traveled, but also a slew of extra elements to improve the driving experience. These clusters provide as a single 

point of access for critical information while driving, ranging from navigation aids and entertainment controls to real-time 

diagnostics and safety alerts. Looking ahead, there is a lot of possibility for better instrument clusters. Integration with self-driving 
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systems is on the horizon, and augmented reality interfaces and personalized displays have the potential to change the passenger 

experience. 
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