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Abstract— Conventional street light system consume large 

amount of power. So by using a flexible lighting technology 

the system can be made more efficient. The purpose of this 

paper is to design the intelligent street light system. In this 

system the solar cell receive energy to switch on the light, the 

solar cells operate on the photo-electric energy by using solar 

cells principle. This paper presents the analysis of 

conventional system have a solar panel which is fixed but we 

are implementing auto tracking system. Thus the solar panel 

is rotated depending on the intensity of light, because of that 

the system will be more efficient for power generation.  
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I. INTRODUCTION 

Lighting control systems play an important role in the 

reduction of energy consumption of the lighting. energy  is  

the important  parameter  to consider  when  assessing  the  

impacts  of  tech-nical  systems  on  the  environment. Energy  

related emissions  are  responsible  for  approximately 80% 

of  air  emissions    and  central  to  the most serious global 

environmental impacts and hazards, including climate 

change, acid deposition, smog and particulates. Lighting is 

often the largest electrical load in offices, but the cost of 

lighting energy consumption is low when com-pared to the 

personnel costs for energy saving, especially in pub-lic 

lighting management. It realizes remote on/off and dimming 

of lights, which can save energy by 40%, save lights 

maintenance costs by 50%, and prolong lamp life by 25%. 

The system pro-vides availability due to development of a 

low cost system and also long time investment. The main 

purpose of this project to save the electricity at the automation 

of public places. The solar powered LED Street light with 

auto intensity control can con-trolled the electric charge 

intensity of light. [1]. At present solar electric power 

generation systems are having fixed solar panels whose 

efficiency of generation is less[2]. The aim of this paper is to 

introduce the solar auto tracking to the existing fixed solar 

panels, thus we are maintaining the constant maximum power 

output. Thus by using this tracking system we can increase 

the efficiency of the solar electric power generation. The 

control sys-tem will rotate the panel up and down also right 

to left according to the angles as if panel aligns vertically with 

the solar position. This approach will provide the maximum 

utilization of the sun ray to gain the maximum energy. The 

other nodes sends the data to master and the master collects 

the data and further sends to concentrator and server where 

the data is monitored and on nec-essary alterations process it 

to switch On/Off the nodes devices. This scenario increases 

life of streetlights, reduces power con-sumption, ease of 

monitoring and controlling and less installation cost are the 

various advantages achieved. 

Due to the increase of environmental concerns, 

lighting control systems will play an important role in the 

reduction of energy consumption of the lighting without 

impeding comfort goals. As mentioned the energy is the 

single most important parameter to consider when assessing 

the impacts of technical systems on the  

Environment. Energy related emissions are 

responsible for ap-proximately 80% of air emissions and 

central to the most serious global environmental impacts and 

hazards, including climate change, acid deposition, smog and 

particulates. Lighting is often the largest electrical load in 

offices, but the cost of lighting energy consumption is low  

II. METHODOLOGY 

An intelligent light system is proposed in which it consist of 

a mi-cro-controller along with various sensors like CO2 

sensor, fog sensor, light intensity sensor, for wireless data 

transmission and reception between concentrator and 

computer. The data from the input would be received on a 

remote concentrator computer and the computer will also 

transmit the controlling action to the        

Circuit .as per the survey, the intensity of street light 

system is inefficient in terms of consumption of energy. 

Efficient pro-gramming will be done to ensure minimum 

consumption of ener-gy. The emissions in the atmospheres 

will be detected along with the consumption of energy and 

any theft of electricity. 

 
Fig 1 (a): block diagram of auto intelligent street light using 

sun tracking solar panel 

The simplified block diagram of the complete smart 

street lamp monitoring system shown in fig 1(a). Initially, 

during day time the streetlights are OFF. As light sensor 

(LDR) senses dark, it sends a digital high pulse i.e. "1”, to 

switch ON LED panel. Now, uC waits for few minutes to 

sense any traffic. If uC does not detect any traffic it reduces 

PWM duty cycle to 50% of LED panel to reduce its 

brightness, which results in reduced power consumption of 

LED panel. As we all know very well “ENERGY SAVED IS 

EN-ERGY PRODUCED ". Now, motion sensor (IR Pair) 

senses traf-fic, it sends a high pulse to uC to glow LED in full 

brightness. It is done by just increasing PWM duty cycle to 

100%. This process will be continuously run during night. 
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Now, the energy stored in battery during day time is also fed 

to Inverter circuit to convert DC to AC supply. Now the AC 

supply is transmitted to nearby village to run their AC load. 

This transmission of energy is possi-ble due to low power 

consumption of LED panel as compared to sodium 

streetlights. As the LED panel is being fully bright when 

traffic detected, here our power is saved. 

A. Flow Chart: 

 

Fig. 2(b): flow chart 

B. Atmega8: 

 
Fig. 3(c): Diagram of ATmega8 

The ATmega8 provides the following features: 8 

Kbytes of In-System Programmable Flash with Read-While-

Write capabilities, 512 bytes of EEPROM, 1 Kbyte of 

SRAM, 23 general purpose I/O lines, 32 general purpose 

working registers, three flexible Tim-er/Counters with 

compare modes, internal and external inter-rupts, a serial 

programmable USART, a byte oriented Twowire Serial 

Interface, a 6-channel ADC (eight channels in TQFP and 

QFN/MLF packages) with 10-bit accuracy, a programmable 

Watchdog Timer with Internal Oscillator, an SPI serial port, 

and five software selectable power saving modes. The Idle 

mode stops the CPU while allowing the SRAM, 

Timer/Counters, SPI port, and interrupt system to continue 

functioning. The Pow-erdown mode saves the register 

contents but freezes the Oscilla-tor, disabling all other chip 

functions until the next Interrupt or Hardware Reset. In 

Power-save mode, the asynchronous timer continues to run, 

allowing the user to maintain a timer base while the rest of 

the device is sleeping. The ADC Noise Reduction mode stops 

the CPU and all I/O modules except asynchronous timer and 

ADC, to minimize switching noise during ADC conversions. 

In Standby mode, the crystal/resonator Oscillator is running 

while the rest of the device is sleeping. This allows very fast 

start-up combined with low-power consumption  

C. Features Of Atmega8: 

 High performance, low power AVR 8-bit 

microcontroller. 

 Internal collaborated RC oscillator. 

 External & internal interrupt source. 

 512 byte EPROM. 

 1kb byte internal SRAM.    

D. Pin Diagram: 

 
Fig. 4(d): pin diagram of atmega8 

III. IC 7805 

ICs regulator is mainly used in the circuit to maintain the 

exact voltage which is followed by the power supply. A 

regulator is mainly employed with the capacitor connected in 

parallel to the input terminal and the output terminal of the IC 

regulator. For the checking of alterations in the input as well 

as in the output filter, capacitors are used. While the bypass 

capacitors are used to check the small period spikes on the 

input and output level. Bypass capacitors are mainly of small 

values that are used to bypass the small period pulses 

straightly into the Earth. 

IC 7805 is a DC regulated IC of 5V. This IC is very 

flexible and is widely employed in all types of circuit like a 

voltage regulator. It is a three terminal device and mainly 

called input, output and ground. Pin diagram of the IC 7805 

is shown in the diagram below. 

 
Fig. 5(e): IC 7805 
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IV. LM358 

The LM2904, LM358/LM358A, LM258/LM258A consist of 

two independent, high gain, internally frequency 

compensated operational amplifiers which were designed 

specifically to operate from a single power supply over a wide 

range of voltage. Operation from split power supplies is also 

possible and the low power supply current drain is 

independent of the magnitude of the power Supply voltage. 

Application areas include transducer amplifier, DC gain 

blocks and all the conventional OP amp circuits which now 

can be easily implemented in single power supply systems. 

 
Fig 6(f): LM358 

V. INVERTOR 

An inverter is a device that changes D.C. voltage into A.C. 

voltage. A direct current (D.C) is a current that flows in only 

one direction, while an alternating current (A.C.) is that 

which flows in both positive and negative directions.   

At the early stage, sun was the source of energy for 

generating power. Due to the inadequacy of the power 

generated through this source, there was a need to find other 

ways to improve the power supply when the generating 

station could not meet the demand of the people.  

As the technology advances, the hydroelectric 

generation was developed, gas firing generating station, and 

wired tubing methods of generating power supply were 

developed. In spite of all these developments, there was still 

failure in electrical power generation as a result of obsolete 

equipment at the generating stations.   

There was still need to find alternative for solving 

the problem. As a result of this, some options like alternators, 

inverters and others were developed. The electrical inverter 

is a high power electronic oscillator. It is so named because 

early mechanical AC to DC converters was made to work in 

reverse, and thus was “inverted”, to convert DC to AC.   

The inverter performs the opposite function of a 

rectifier formed in the late nineteenth century through the 

middle of the twentieth century; DC to AC power conversion 

was accomplished using rotary converters or motor-generator 

sets (M-G set).   

VI. SOLAR PANEL 

Solar panel refers to a panel designed to absorb the sun's rays 

as a source of energy for generating electricity or heating .A 

photovoltaic (in short PV) module is a packaged, connected 

assembly of typically 6×10 solar cell Solar Photovoltaic 

panels constitute the solar array of a photovoltaic system that 

generates and supplies solar electricity in commercial and 

residential applications. Each module is rated by its DC 

output power under standard test conditions, and typically 

ranges from 100 to 365 watts. The efficiency of a module 

determines the area of a module given the same rated output 

– an 8% efficient 230 watt module will have twice the area of 

a 16% efficient 230 watt module. There are a few solar panels 

available that are exceeding 19% efficiency. A single solar 

module can produce only a limited amount of power; most 

installations contain multiple modules. A photovoltaic 

system typically includes a panel or an array of solar 

modules, a solar inverter, and sometimes a battery and/or 

solar tracker 

 
Fig. 7(g): solar panel 

VII. SUN TRACKING SYSTEM 

Arrays that track, or follow the sun across the sky, can follow 

the sun in one axis or in two. Tracking arrays perform best in 

areas with very clean climates. This is because following the 

sun yields significantly greater amounts of energy when the 

sun’s energy is predominantly direct. Direct radiation comes 

straight from the sun, rather than the entire sky.  

 
Fig. 8 (h): sun tracking system of auto intelligent street light 

us-ing sun tracking solar panel 

Normally, one axis trackers follows the sun from the 

east to west throughout the days. The angle between the 

modules and the ground does not change. The modules face 

in the “compass” direction of the sun, but may not point 

exactly up at the sun at all times. 

VIII. SUN TRACKING SOLAR PANEL 

The solar collectors concentrate sunlight to heat a heat 

transfer fluid to a high temperature. The hot heat transfer fluid 

is then used to generate system that drives the power 

conversion subsystem, producing electricity. The solar 

collector is the key element in a solar energy system. It is also 

the novel technology area that requires new understanding in 

order to make captured solar energy a viable energy Source 

for the future 
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Fig. 9 (i): sun tracking solar panel 

IX. EXPERIMENTAL RESULT 

We had tested our solar panel by rotating it and observed that 

it        saves more energy as compared to fixed solar panel. 

and hence in this way this project gives better result as shown 

below. 

0%- consumption say from 7am to 6pm. 

97%- saving say from at the time dawn (evening) from 

6pm to 7pm. 

20-30%- energy saving from 7pm to 11pm dimming 

technique. 

55%- consumption because of dimming technique used 

11pm to 1am. 

65-70%-consumption because of dimming technique 

1am to 4am. 

96%- at the time of dusk (early morning) 6am to 7am. 

X. CONCLUSION 

In this paper Intelligent Street light using sun tracking solar 

panel system is praposed that integrates new technologies 

offering ease of maintenance and energy savings. The 

advantage of this system is that it can save energy which can 

be utilized for nearby villages. Along with energy saving it 

also tackles the problem of power theft the system is cost 

efficient. Using a flexible lighting technology the system can 

be made more efficient. 

XI. APPLICATIONS 

 This small scale project can be implemented in any 

public garden with minimum cost and resource.  

 The proposed system is appropriate for street lighting in 

urban areas where traffic is low at times. 

 Lamp will reduce in streetlight electricity and 

maintenance cost, and increase availability of street light. 

 Along with energy saving it also tackles with the 

problem of power theft. 

XII. MODIFICATIONS 

 The aim of this project is save the electricity at the 

automation of public garden. The solar powered LED 

Street light with auto intensity control can controlled the 

electric charge intensity of light. 

 The project can be enhanced by using dusk to dawn 

switch with an advanced technology to overcome the 

flow of exiting timer based product and photo sensor 

based product. 

 Through GPRS, we can monitor to green house from 

anywhere in the world and 3G technology can be used to 

view the lighting process of street light. 
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