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Abstract 

 

This paper proposes an enhanced method to control the headlight intensity of the vehicle using Ambient Light Sensor (ALS), NI 

myRIO and LabVIEW. The main function of this automated headlight control is to control the intensity of the headlight based on 

the ambient light intensity using Pulse Width Modulation (PWM).  The intensity of the headlight will be low when the ambient 

light intensity is high and vice versa. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Driving at night time is usually more dangerous than driving during daytime. According to the research most of the accidents occur 

during the night time. While driving at night, the headlight must be kept ON, otherwise it will be difficult to find the routes, other 

vehicles, turning points, etc., but if the intensity of the light is very high it will influence the vision of the opposite vehicle driver, 

which is the cause of many road accidents. This necessitates the importance of varying the intensity of the headlights, or else the 

glare from the headlight can blind the opposite driver which would lead to accidents. It will be difficult for the drivers to actively 

control the intensity while driving. To ensure comfort of the drivers and safety of the passengers this automatic headlight control 

system is helpful. 

Generally speaking, a common approach to automate headlight is to detect potential light objects using some image processing 

algorithms, then apply certain heuristic rules to decide if high beam should be used or not. While such solution is relatively easier 

and quicker to develop, it usually suffers from the drawbacks such as difficulty of deployment in different geographical regions, 

lack of robustness to the change of weather and road conditions, as well as expensive system fine-tuning 

The brightness of the surrounding is sensed using the Ambient Light Sensor (ALS). When the brightness in the surrounding is 

high, then the sensor value becomes high. Then according to the sensor values PWM signals are generated to lower the headlight 

intensity. 

In this project NI myRIO is used as the hardware interface between the real time system and LabVIEW software. The NI myRIO 

has  

 myRIO Expansion Port (MXP) Breakouts (One Included in Kit) 

 Power Input Cable 

 USB Device Cable 

 USB Host Cable (Not Included in Kit) 

 LEDs 

 Mini System Port (MSP) Screw-Terminal Connector 

 Audio In/Out Cables (One Included in Kit) 

 Button0 

II. AMBIENT LIGHT SENSOR (ALS) 

Ambient Light Sensor (ALS) consists of phototransistor which is connected to the supply voltage and ground. The output voltage 

varies according to the incident light on the phototransistor. 
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Fig. 1(a): Ambient Light Sensor 

 The Pin Connections of ALS are      

 CS-Chip Select(active low signal) 

 NC-No Connect 

 SDA-Serial Data Out(to  myRIO SPI MISO) 

 SCL- Serial Clock signal(from myRIO  to SPI CLK) 

 GND-Ground 

 Vcc +3.3v 

 
Fig. 1(b) 

The track and hold circuit is connected to analog to digital converter. It produces an 8 bit sample. ALS also contains the SPI bus 

interface. The SPI is the ultimate point of contact back to the NI myRIO SPI input to either the port A or port B. 

 
Fig. 2: 
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 Analog Converter Has Two Modes  

 Track mode 

 Hold mode 

It is initiated with the track mode. Chip select would be normally high; it was dropped too low to initiate a conversion cycle. This 

switches the converter to hold mode. 

Serial clock should be normally high. When the chip select is dropped the serial clock pulses are initiated. Serial data out is in 

the high impedance state. As soon as the chip select is dropped serial data becomes active. 

The first data bit generated by the serial data out is the most significant bit. After the 8th data bit is clocked out, the converter 

switches back to its track mode. The chip select will be made high to prepare the next conversion cycle. 

III. PULSE WIDTH MODULATION 

Pulse Width Modulation (PWM) Signal is an analog signal generated using a digital source. For varying the light intensity, Pulse 

Width Modulation (PWM) seems to constitute the most effective means to accurately control the illumination. In PWM, the 

brightness is controlled by square pulse modulation of the driving current and by adjusting the duty cycle of the pulse train. 

The behavior of the pulse width modulation is based on two components: 

 Duty Cycle 

 Frequency 

The duty cycle describes the amount of time the signal is in a high (ON) state as a percentage of the total time of it takes to 

complete one cycle. 

The frequency determines how fast the PWM completes a cycle (i.e. 1000 Hz would be 1000 cycles per second), and therefore 

how fast it switches between high and low states. 

 
Fig. 3: 25% Duty Cycle 

By cycling a digital signal OFF and ON at a fast enough rate, and with a certain duty cycle, the output will appear to behave like 

a constant voltage analog signal when powering the devices. 

IV. HEADLIGHT CONTROL 

Ambient Light Sensor detects the surrounding brightness. ALS is connected to the SPI bus on the connector B. SPI bus can be 

connected to connector A or connector B. The connector B also supplies 3.3 v to ALS. The conversion cycle begins by dropping 

the Chip Select (CS) value. Digital output block is set to 0 by giving a false constant so that the chip select is dropped to the low 

value. The SPI express VI block reads every single frame. 

The frame length needed is 16 bits. The non-default values, clock phase and clock polarity are need to be selected. The output 

of the express VI is an array of 16 bit unsigned integers. The data direction is that the Most Significant Bit (MSB) first. So by using 

the index array the individual values are pulled off. The extraneous bits can be removed using the logical shift to the right. The 

values are converted to unsigned 8 bit integers. Then the values are displayed in the front panel. And the conversion cycle can be 

completed by switching the chip select to a high. 

The sensor values are given into different cases of the case structure and for the different sensor values, PWM signals are 

generated and the headlight of the vehicle is controlled according to the surrounding brightness. 
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Fig. 4: 

The digital output 1 changes the chip select to low to initiate the conversion cycle of the analog converter to switch it to hold 

mode from track mode. The SPI express VI counts a single frame and updates it to the application it is being used. The digital 

output 2 switches the chip select back to track mode. The index array function reads the 16 bit information from the SPI express 

VI. The 16 bit value is right shifted by 5 units and is converted to 8 bit value. The PWM are used to update the light intensity as 

specified in Pulse Width Modulation. A case structure is used to vary the duty cycle with respect to the 8 bit value. 

 
Fig. 5: 

V. RESULT 

The sensor was tested at different ambient conditions and its performance is evaluated. The sequences were acquired and the PWM 

signal is generated accordingly. For the variations in the ambient light intensity the headlight intensity of the vehicle is varied. It 

will be helpful for the driver to automatically control the headlight intensity whenever it is necessary. 

Figure 6(a), Figure 6(b), Figure 6(c) represents the headlight of the vehicle under different environmental brightness. 

 
Fig. 6(a): When the Surrounding is Dark, then the Headlight will glow in its full Brightness. 
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Fig. 6(b): In this Condition, Ambient Brightness is neither too dark nor too bright. So the Headlight will Glow with Medium Intensity. 

 
Figure 6(c): When the Surrounding is Bright Enough to Drive the Car the Headlights Are Turned off Automatically. 

VI. CONCLUSION 

The automated headlight control system is focused upon building a comfortable driving experience for the driver and a safe travel 

experience for the passengers. We have achieved it through varying the headlight intensity corresponding to the environmental 

light intensity. This is useful to drivers who don’t concentrate over the headlight intensity. The safety is enhanced at the same time 

when the battery power consumption is also optimized. This can be most efficient during night times and in regions with varying 

light intensity. On a larger scale this can yield a greater efficiency when interfaced through IOT.  
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