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Abstract— firstly, today street light is using high intensity 

discharge lamps. High intensity discharge lamps are too much 

power consuming. And main substitute for HID lamps are 

LED bulbs. LED bulbs will reduce the power consumption. 

Here we discuss the model for a high power LED driving 

circuitry powered by solar energy. Secondly, today whole 

city street light system is manually controlled which leads to 

less power efficiency. So here we deal with making street 

light intensity fully automatic controlled. 
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I. INTRODUCTION 

Smart street light is a project that deals with automatic 

intensity control of street light. In it street light will remain 

ON at full intensity from 6 pm to 11 pm and later on intensity 

will reduce with time. And in morning street light will 

become OFF.  

II. SYSTEM REQUIREMENTS 

A system can be recognized by its characteristics i.e. its 

functional and non-functional requirements. Functional 

requirements refers to the primary functionality of a system 

while non-functional requirements describe attributes like 

reliability, efficiency and security, etc. The system’s 

functional requirements are as follows: 

 System must provide accurate and continuous real-time 

controlling. 

 System must use minimum power. 

 System must be compact. 

 System must mostly use off-the-shelf devices, 

components, and standards. 

 System must be field-configurable. 

 System should be easy to install deploy. 

Nonfunctional requirements for the system indicates 

that the system is reliable, portable, accurate, maintainable, 

secure, accessible, and usable and efficient. 

III. HARDWARE ARCHITECTURE 

 
Fig. 1: Block Diagram 

A. 16-Bit Solar Charging Circuit 

1) Working 

 
Fig. 2(a): solar charging 

2) Solar panel section 

Battery B1 is charged via D10 and fuse. While battery gets 

fully charged Q1 conducts from output of comparator. This 

results Q2 to conduct and divert the solar power through D11 

and Q2 such that battery is not over charged. 

 
Fig. 2(B): Solar Charging 
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Fig. 2(c): Solar Charging 

The project uses one IC lm324 having 4 op-amps 

used as comparators that is U1: A, B, C, D. U1: A is used for 

sensing over charging of the battery to be indicated by action 

of U1:B output fed D1(red)and D12(green) for indicating 

battery status. Diodes D5 to D8 all connected in series are 

forward biased through R14 and D3 .This provides a fixed 

reference voltage of 0.65*4= 2.6v at anode point of D8 which 

is fed to pin 2 U1: A through R11, pin 13 of of U1: D, pin 6 

of U1:B via R9 and pin 10 of U1:C via 5K  variable resistor. 

Solar panel being a current source is used to charge the 

battery B1 via D10. While the battery is fully charged the 

voltage at cathode point of D10 goes up. This results in the 

set point voltage at pin 3 of U1: A to go up above the 

reference voltage because the potential divider formed out of 

R12, 5K variable resistor, R13 goes up.  

This results in pin no 1 of U1: A to go high to switch 

‘ON’ the transistor Q1 that places drive voltage to the Mosfet 

IRF640. Such that the current from solar panel is bypassed 

via D11 and the Mosfet drain and source. Simultaneously pin 

7 of U1: B also goes high to drive a led D1 indicating battery 

is being fully charged. While the load is used by the switch 

operation Q2 usually provides a path to the (-ve) while the 

(+ve) is connected to the dc (+ve) via the switch in the event 

over load the reference voltage at pin 10 results in pin 8 of 

U1: C going low to remove the drive to the gate through the 

D4 the Mosfet Q2 that disconnects the load. In the event of 

over load Q2 voltage across drain and source goes up those 

results in pin no 9 going above pin no 10 via R22. In the event 

of battery voltage falling below minimum voltage duly 

sensed by D3, R6, RV5 and R16 combination at pin 12 results 

in pin no 14 going zero to remove the drive to Q2 gate via 

R20 and Rv1. The correct operation of the load in normal 

condition is indicated by D9 while the mosfet Q2 conducts. 

B. LED Intensity Control 

For controlling the intensity LED lamps can be fed with 

varying duty cycle from a dc source. The concept of intensity 

control helps saving of electrical energy. The LED’S used in 

combination with suitable driving transistors from the 

microcontroller duly programmed for a practical application. 

For example the LED lights used for the purpose of 

street lights are switched ON at the dusk with full intensity 

till 11pm with 99% duly cycle for the led’s i.e. 1% duty cycle 

from the controller. With each hour a advancing from 11pm 

the duty cycle for leds goes down from 99% progressively so 

that by the morning the ON time duty cycle reaches to 10% 

from 99% (at 11pm) and finally to zero meaning the lights are 

OFF from morning i.e., from “dawn to dusk”. The operation 

repeats again from the dusk with full intensity till 11pm from 

6pm and at 12 mid night it is 80% duty cycle, 1’o clock 70%, 

2’o clock 60%, 3’o clock 50% ,4’o clock 40% and so on till 

10% and finally OFF at the dawn. In order to demonstrate the 

same from a 12v dc source 4 LED’S in series makes a string 

with 8*3=24 strings are connected in series with a MOSFET 

acting as a switch. The MOSFET could be IRF520 or Z44 as 

available in the market. Each LED is a white LED and from 

the data sheet it is seen that it operates at 2.5v. Thus 4 LED’S 

in series needs 10v. Therefore a resistor is connected with 

10ohms, 10 watts in series with the LED’S where the balance 

voltage is dropped from 12v by limiting the current for safe 

operation of the LED’S. The led intensity changes according 

to pulse width modulation as shown in below fig. 

 
Fig. 3: PWM waveform 

This is led duty cycle (opposite to controller output 

duty cycle) As the MOSFET switch requires a higher dc 

voltage at i. 

IV. SOFTWARE ARCHITECTURE 

A. Sequential approach 

 
Fig. 4: Flowchart 
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The program can be explained as the input in the form of 8 

bits is obtained from the plant and then Ton, Toff timing values 

are calculated depending on the error. These timing values are 

fed to timer of the 8051 controller and the processor of the 

8051 monitors these values and make the PWM output from 

the 8051 high and low representing “ON” and  ”OFF”  status 

of the pin. The algorithm for this method is in flowchart of 

fig 4. Drawbacks of this method are the processor is engaged 

in the time slot generation which can be done on other way 

and hence this method is not efficient. 

V. CONCLUSION 

The goal of this project was to control the intensity of the 

street lights between the time intervals of 11.30pm and 5.00 

am. And give the power to street light by non-conventional 

means. All these were achieved in our project. 

VI. FUTURE WORK 

The future work of this project is to use CCTV cameras with 

real time image processing instead of LASER gates for 

detection of Movement on the road. The use of CCTV 

cameras serves an additional purpose of Security 

surveillance. The paper [3] highlights the effect of harmonics 

on the Grid by using LEDs and CFLs and proposes the use of 

LEDs and CFLs in combination to reduce the harmonics. But 

we intend to use Solar LED street lighting systems to 

eliminate the need for the power to be drawn from the grid 

and isolate the Street Lighting system. 
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