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Abstract. This design is a system which makes use of wireless technology to control circuit. The main 

engine of the system is composed by STC89C52SCM, key, DS1302 (clock chip), 315Mtransmitter 

module and Light detection circuit. The slave is composed by 315M wireless module and pyroelectric 

infrared human body induction module. The system constitutes a complete signal processing circuit 

through the remote wireless communication network, the single-chip microcomputer control center 

and LED lamp control terminal. It can not only save energy and money, but also can improve target 

localization accuracy and reduce management costs, so that offer facilities for people’s work and life. 

After debugging, this design has reached all the expected requirements. 

1. Introduction 

The lighting of traditional urban road is a waste of electricity which is generally closed during the 

day and open at night. Maintenance and management are manual operation, workload and difficulty, 

and the cost is very high.With the rapid development of city urbanization, city public infrastructure 

construction are constantly adding mass, city road is also increasing, the number of streetlights are 

increasing every year, and the traditional management of city road lighting has been unable to meet the 

basic requirement of the social development and the people, in order to protect the city people's normal 

life, we need to put forward control system, realize the city lights of green lighting, ensure adequate 

lighting, convenient for people's life and work, but also can save energy and reduce environmental 

pollution. 

The design of wireless network node based on 315M radio frequency module can combine with 

LED light source to form an efficient street lamp system.The distance of the wireless transceiver 

system can reach nearly a thousand meters, which it makes up for the shortcomings of short distance 

wireless control to some extent. The utility model has the advantages of the communication address, 

the communication baud rate and the 315M wireless address, and the utility model has the advantages 

of simple interface, strong anti-interference ability, small transmitting power, multiple nodes and so on. 

It is widely used by its hardware cost can be controlled effectively. 

2. Hardware design 

The wireless energy saving control system designed in this paper is divided into six parts.The block 

diagram of the system is shown in figure 1.On the one hand, the system adopts 315m wireless 

transmitter module to collect code modulation. It will send the data to the transmitting module 

transmitted by STC89C52 which deal with the main information at the receiving end of 315m super 

regenerative receiver module receives the signal and demodulates the data, and finally displayed by a 

LCD1602 liquid crystal. On the other hand, the use of photosensitive resistor to detect the environment, 

the street lamp will automatically light up, on the contrary is not bright when the infrared sensor to the 

infrared signal. The use of buttons to set the timing, delay, set the lighting time of street lamp and delay 

time, using LCD16024 as a display device, for the corresponding display.The design of wireless 
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control is mainly composed of SCM and transceiver module by the network generated.It will send 

control commands to the street lamp and control the street lights of the LED.The module realizes the 

energy saving by controlling the LED of the outside environment.The control module is composed of 

a single chip microcomputer and a relay.The central processor of the system uses STC89C52 as the 

microprocessor, and uses the closing and disconnecting of the relay to control the switch of the LED 

street lamp.In the design, it can be used to isolate the 315M wireless receiving module and the infrared 

induction module, so as to avoid mutual interference signal. 

3. Light detection circuit 

Designed to use photometric components as photosensitive devices, the sensitivity is very high.The 

light detection adjusts the sensitivity by the potentiometer to adjust the sensitivity. NPN transistor 

conduction or cut-off state by the R2 and R4 partial pressure to control. The resistance of the 

photosensitive resistor R is affected by the light intensity. When there is light, the varistor divides the 

voltage between the base of the transistor and the base electrode, and the transistor turns on. When 

there is no light, the photosensitive resistor at this time becomes much larger than the resistance of the 

varistor, the voltage through the varistor is almost negligible, and the voltage between the transistor B 

pole and the E pole is less than 0.7V and cut off. The light detection circuit is mainly collected on the 

light, after the processor processing, the information obtained to return to the system control center, 

intelligent control system by judging the strength of light, according to the current environment, the 

decision to make the light off , Thus saving energy. 

 

 

4. Pyroelectric human body infrared sensor module 

The design of the pyroelectric infrared sensor whether there is an object passing through, when the 

induction of infrared radiation to the object, the LED lights automatically lit, on the contrary is not 

bright, so as to achieve the effect of saving electricity.The LHI778 probe in the module can be used to 

transmit the infrared signal emitted by the human body through the infrared technology, the sensitivity 

is very high, the reliability is very strong, the power consumption is small, and the utility model works 

in the ultra low voltage mode. 

Repeatable trigger mode is a flexible control mode, according to the environmental needs to do the 

corresponding operation, high level output in the induction, during this period, if the induction range in 

human activities, its output will always maintain a high level.The adopt of design is repetitive trigger 

mode control, not only can save energy, but also for the convenience of people who travel at night. 

5. Conclusion 

The paper combined with single chip technology, human induction technology and wireless 

communication technology, a short distance wireless intelligent control LED street lamp which can 

save energy is designed.According to the ambient light intensity the system can automatically adjust 

the lighting state, it can be realized within a certain region of perception of the human body, and 

through the wireless communication signal and transmits the data to the host.The controller can 
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independently control the lighting time of each street lamp through the key setting.The system has the 

advantages of high cost performance, low hardware cost and maintenance cost, low power 

consumption and environmental protection, which is in line with the requirements of the society for 

green economy and energy saving. 
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