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Abstract 

This paper presents ultrasonic and infrared sensor based distance measurement techniques for automotive applications, to avoid 

the collision and detection of blind spot. Ultrasonic sensors are well-accepted technology for distance sensing applications, they 

provides accurate distance measurement. Infrared sensors are also included to detect the presence or absence of object. This 

system provides alert to driver when object/ vehicles have detected, which is closer to predefined level and also necessary action 

will be taken to avoid collision. ARM Nuvotn processor is used in this design to perform complex task with effective distance 

sensing as well as provides alert to the driver. This is low cost design intended for automobile safety to avoid collisions the 

proposed systems detect blind spots areas and it avoids collisions. The feasibility of this approach and its robustness against 

environmental conditions are tested by means of various experimental testings performance.  

 

Introduction  
This technology is designed to alert the driver, blind spot object detection ARM controller based systems are designed to alert the 

driver to the presence of other vehicles that may be in the blind spot areas of adjacent lanes of traffic. Blind spots are the areas on  

both sides and rearward of a vehicle not visible within the rear view or door  mirrors blind spot object detection systems can  be as 

simple as using a convex mirror as part of the door mirrors, or it may be front or rear distance measurement based  electronic 

system[1]. Usually it will respond when the driver puts on your turn signal, if it detects something in the way below to pre-set 

distance value, it may flash a light in your mirror LED as display will glows as well as it will turn on sound alarm   on mirror 

infrared sensors are kept This is more of a short-range detection system and for front and rear distance measurement ultrasonic 

sensors are used for long range distance measurements [1]. 

 

System design 
As shown in fig 1 ultrasonic sensor front and rear side are interfaced to the ARM Nuvotn boards. Infrared sensors which are 

placed on mirror are also interfaced to the ARM processor. For driver indication display as well as buzzer systems are interfaced 

with the processor it will indicate alert when another vehicle is detected closer. It will full assist driver for safe driving. 

 
Fig.1 Block diagram system design 

Ultrasonic sensor  

The HCSR04 ultrasonic sensor module was used in this system for distance measurement. It uses sonar to determine distance 

measurement to an object. It gives excellent noncontact range detection with accurate and stable readings from 2cm to 10 m. 

These ranges are manufacturing standard range. Its operation is not affected by sun light or black material. To start measurement 

of ultrasonic sensor  it must receive a pulse of high (5V) for at least 10us durations  This will initiate the sensor and it will start 

transmit out 8 cycle of ultrasonic burst pulse   at 40kHz and wait for the reflected ultrasonic burst[5]. When sensors are detected 

object then ultrasonic pulses get deflected. It will pick up from receiver, and it will set the Echo pin to high (5V) for a period 

proportion to distance. To obtain the distance, measure the width pulse for specified time duration that is calculated duration = 

width of echo pulse, in us (micro second) these formula are used for calculating distance among another vehicles Fig.1show 
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HCSR04 ultrasonic sensor module [5].following are some formula which are actually used for calculating distance by using these 

expression we can get correct value .While programming module we have to put these formula in this program.  

1. Distance in metres = Time*100 / 58 

2. Distance in inches = Time *1000/ 148 

3. We can utilize the speed of sound, 340 m/s 

 

 

 
 

Fig.2 HCSR04 ultrasonic sensor 

 

 

 
Fig .3 Infrared sensor module 

Infrared sensor 

The principle behind infrared sensors is the transmission and receiving of infrared light. In this module one element light emitt ing 

diode (LED) transmits active infrared light  continuously, which is reflected when it strike on object and received by an opt ical 

receiver known as a photo diode . As long as there is no object in the path of light beam, the light pattern is static [6]. When a 

person or object crosses the beam, the reflection of the light gets distorted. This is detected by the photo diode, which gives output 

high signal. Initially the sensor is set on the mirror   when there is vehicles detected near it will give detection signal to the 

processor. It takes sensor output and gives necessary action, it will on alert buzzer and LED indication. These sensors are also able 

to continue to recognize situation. Active infrared sensors are excellent, as it has ability to continue recognizing changes that 

occur in the detection area. As long as there is an object or vehicles in the detection area, the sensor remains active [6]. These 

infrared sensors are immune to the effects of various external factors such as rain, environmental climate changes fig.2 shows 

infrared sensor module. 

Arm nuvotn nuc 140 boards  

NUC140 is the specific development tool with the help. User can develop verify the application program. In this system ultrasonic 

sensor is interfaced to this processor which calculate distance between object  or  vehicle infrared sensor is interfaced to the 

boards with another port any one of sensor  detect vehicle it gives alert by making LED on or buzzer on in this way processor 

work along with these sensor module 

 

Program design 
Flow chart design 1 

As shown in flow chart fig 4 system design was implemented initially we are defining trig. pin input and echo pin as output also 

we are defining LED and buzzer pin as output. 

Distance =Echo width * (340/2) 

Using above formula we are calculating actual distance to the object and sensor module. 

Flow chart design 2 
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As shown below fig 5 infrared sensor is interfaced with the ARM processor first we have to set the clock frequency 12 MHz in 

this case GPAO general purpose input output pin is set to 1 and GPAO 4 pin is set as output mode.at pin no GPAO when it 

became 0 it indicate some object is detected in front of sensor module after then processor check condition  GPAO pin low if yes 

give the alert on make indicator LED On as well as display the output as object detected  if pin become high there is no change in 

the state of the output  processor .and infrared sensor keep observing object within the specified range 

 

 
Fig. 4 Ultrasonic sensor flow chart design. 
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Fig.5 Flow chart design infrared 

Hardware testing 
Ultrasonic sensor testing 

As shown below prototype design module was tested.  Ultrasonic module is detecting object, also it is calculating distance one 

condition is put on programming, that if distance is below 15 cm give the alert.  It will make led on this is successfully tested on 

ARM board and tested successfully with different conditions. 

 

 
Fig. 6 Ultrasonic sensor module testing. 

Infrared sensor testing 

As shown in fig infrared sensor is interfaced to the ARM boards when object comes in the range of infrared sensor it will detect 

object after detection of object this receiver send signal to the processor object detected processor will generate alert on it this 

infrared sensor module is successfully tested in the ARM boards. 
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Fig.7  Infrared sensor. 

 

Result analysis 
Ultrasonic sensor 

Mathematical   calculation 

1. Test distance = (high level time× (velocity of sound 340M/S)/ 2) 

2.  Trig input:  10 us clock pulse  

3.  Distance =Echo width * (340m/s)/2) 

4.  Echo width = (distance*2)/340 m/s 

5.  Echo width capture mode on by Timer 

6. Observed distance maximum range : 7- 8 m 

7. 3.5m >= 8 m <     No indicator  on  but  measures accurate  distance  

8. If distance < 3 m    alert  on to driver 

 

Infrared sensor 

Following results are observed as prototype model while detection of infrared sensor  

1. Manufacture  range  2 m 

2. Observed  range  maximum  up to 1.5  m 

3. Obstacle detection in between   10 cm to 1.5m 

4. No distance measurement  

5. Very poor communication range  

 

Conclusions 
With the ultrasonic and infrared sensor modified blind spot/collision avoidance system was designed and the above prototype 

model was tested on ARM Nuvoton boards. Sensor working range efficiency was tested successfully Software testing was done 

on Keil u vision 4 ARM. And hardware testing also was done successfully. In this way blind spot detection warning system can be 

implemented with low cost design system, this method gives better embedded systems design solutions for automobile. 
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