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Abstract 
With the advent of the slogan“the same society and the same earth”, people are more and 
more concerned about the protection of the environment. People are often busy studying 
and working and ignore of the eyesight protection, so it is necessary to design a smart 
LED control system based on single-chip, photo resistor sensor and LED light. The smart 
LED control system can realized the function as following: the strength of LED would be 
tuned by hand or automatically controlled by the photo resistor. The time length of LED 
would be fixed by system to protect our eyesight. When the distance between the LED 
and body is too small, the beep will alarm the user. The main research is to obtain the 
principle of photo resistor collecting illumination intensity, and the function of digital-
to-analog conversion of single chip controller. The smart LED control system could be 
used widely in our daily life. 
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1. Introduction 
Now that the society is developing at a high speed, lighting has become a closely related part of our 
lives, and plays an important role in learning and urban construction.The chip of the LED lamp is 
made of a semiconductor material, and the biggest feature of this material is that it can be 
electroluminescent. Compared with traditional light sources, it has incomparable advantages, and it 
has a wide range of uses in other aspects. The LED is a very small chip package. LED power 
consumption is quite low; generally the operating voltage of the LED is 2-3.6V. The operating current 
is 0.02-0.03A. This means that it consumes no more than 0.1W of electricity amd have long service 
life. LED light source is a cold light source, using cold light technology, low heat. LED light is made 
of non-toxic and non-hydrated toxic substances, so it is very environmentally friendly and durable. 
Our smart LED design aims to provide lightning while protecting eye vision by adjusting the 
brightness of LED lamp. Also we can save power by setting the ON time, after that LED lamp will 
be switched OFF by timing mode. Infrared module was used to detect minimum distance between 
user and LED lamp, and buzzer will ring when reaching minimum distance. The LED current 
adjustable driving power supply is designed and the ambient brightness is detected in real time by the 
photo resistor. Brightness of the LED is automatically adjusted in real time according to the brightness 
detection . 

2. System Hardware design 
Preparation of the plan: 
STM32F1 chip is cheap and complete package for evaluation capabilities of STM32 MCU. It is 32 
bit cortex M3 CPU core up to maximum 72MHz frequency. It has voltage operating between 2-3.6V. 
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The design uses mainly the photosensitive sensor as the main detection unit. The STM32 series MCU 
is used as the main control unit. When the photo sensor detects the illumination signal, it will transfer 
the data to the main control unit STM32 series MCU. When the illumination is strong, the PWM sent 
by the MCU will be close to zero. When the illumination is weak, the PWM output of the MCU is 
full. The LED lamp in the design will change the PWM value of the LED brightness as the 
illumination intensity changes, causing the LED bright and dark changes. Another is to use two 
infrared pair tube modules to simulate the door check of people coming and going. Which one is 
brighter and then the order of the light is determined by someone entering and there is someone going 
out. When the person comes in, the light is on, and when the person goes out, the light is off. The 
human body pyro electric infrared module is also used in the design to simulate whether there is any 
person in the room. 
Solution 1: All functions are completed by using STM32F103C8T6 MCU. The scheme is to use 
STM32F103C8T6 to drive each module in detail. Using 51 MCU to realize the overall control, using 
the comparator circuit of the photo resistor, the MCU can be controlled easily. 
Solution 2: The photo resistor obtains the digital quantity that can be recognized by the design main 
control unit by using the comparator, that is, the sensor collection method using the photo resistor 
and the comparator after the detection scheme is used. 
Solution 3: Using step-by-step infrared pair tube module, human body infrared module and separate 
photo resistor as the main detection means, the detailed description is to use STM32 series MCU as 
the main control unit, using the photo resistor and the ADC function of the single chip microcomputer 
for data acquisition 
The smart LED control system is composed of six parts:the single chip controller STM32F103C8T6 
is used as the core control system; the keys part is used to input the control information to the single 
chip controller; DS1302 is used to generate the system time; the infrared module is used to detect the 
distance between the LED light and body; the OLED is used to show the information of time, data 
and mode; beep module is used to alarm the person, when the distance between the body and LED is 
too small; LED module is used to control the light strength. 
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Fig.1 Block diagram of smart LED control system 

Keys module: Keys module consists of 4 keys. 1st key is for ON and OFF the system.2nd key is for 
manual adjustment,3rd key is for timing module and 4th key is for  automatic mode. 
DS 1302 module: It is a tickle-charge time keeping chip which contains a real-time clock/calendar 
and 31 bytes of static RAM.DS1302 uses serial communication to interact with microcontrollers. 
Also it automatically adjusts the date for the month with fewer days. Real time clock counts minutes, 
seconds, date, hours, month and day of the week. It is single and multiple data transfer for real and 
write of clock.Simple interface using 3-wire and TTL compatible.Fully operational between 2V to 
5.5V and compact in size.Low power operation extends battery backup runtime. 
Infrared Module: Use the infrared pair tube sensor to collect information about whether the person 
has entered the room, use the human body infrared sensor to detect, and there is no information in the 
simulated room. The main difficulty is to use the photo resistor to collect the analog quantity and then 
use the digital-to-analog conversion function of the single-chip microcomputer to convert the digital 
quantity that can be recognized by the single-chip microcomputer. However, after the photo resistor 
is used, the data fluctuation is not performed in the digital processing, and the detection can be 
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performed stably. The photo resistor is equivalent to a switch, and the design cannot obtain more 
information from it, so the design does not use the photo resistor. Add a comparator method. So the 
final use of the third option, as the final design. 
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Fig.2 System program flow chart 

OLED Module: An organic light emitting diode (OLED) is a flat panel display, digital visible show, 
or video display that fix carbon based totally films between charged electrodes, and one is metallic 
cathode and other is transparent anode. When voltage is applied to the OLED, the positive and 
negative charges recombine in the emissive layer and create electro luminescent light.Unlike LCDs, 
OLEDs are emissive devices, they emit light instead of modulate transmitted or pondered mild. 
OLEDs are available to show arbitrary images (as in a general-cause laptop display) or constant 
images which can be displayed or hidden, such as preset phrases, digits, and 7-section displays as in 
a virtual clock. They are regularly utilized in battery-powered devices, together with virtual watches; 
due to the fact OLEDs devour very little power. They also are used for flat display screen TV's. They 
work well through themselves while there may be different mild round (like in a lit room, or outdoor 
in daytime). For TV's and some other instances where light is needed, a back-light is constructed into 
the product. OLEDs use the same basic generation, besides that arbitrary photos are made up of a 
massive variety of small pixels, even as different shows have large elements. 
BEEP Module: A buzzer is an audio signalling device which may be mechanical or electronic. It can 
be used as an alarm, timer or confirmation of user input. The sound output from the buzzer may be 
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continuous or intermittent. As the output is typically at least 75dB, it will provide sufficient sound 
aid for the user. 
LED Module: A LED is a semiconductor diode that emits light while an electrical voltage is carried 
out in the forward course of the tool. When LED anode lead has a voltage more than its cathode lead 
by way of as a minimum the LED ahead voltage drop accordingly modern-day flows. Electrons have 
the ability  to recombine with holes in the device, liberating energy inside the form of photons. This 
impact is known as electroluminescence, and the color of the mild (corresponding to the power of the 
photon) is determined by way of the energy band gap of the semiconductor. In this undertaking, the 
LED can be used as signs at the prototype; for that reason, I even have used white LED to suggest 
the brightness. 

3. System software design: 
The software development begins when the hardware implementation is close to completion. In order 
to determine if the hardware design works as expected, programming codes are required to test the 
hardware design modules individually. For instance, programming code to test solely on the OLED 
if it is functioning or not. Upon the completion of the hardware design, full program instructions will 
be planned out, written and programmed into the microcontroller. This design uses the software Keil 
5, which uses as a software for writing ARM chips. In the system software design,we use keil software 
to exexute our program.After the initialization of the system,we enter in manual adjustment of 
brightness. If the add key is pressed, then the brightness will be increased and if the subtract key is 
pressed the brightness will be decreased. When we can input specific period of time and the LED will 
remain ON for that time. In the automatic mode the LED will be ON if its surrounding is dark. So 
our program will run in this manner. 

4. Conclusion 
The smart LED control system is composed of six parts: the single chip controller STM32F103C8T6 
is used as the core control system; the keys part are used to input the control information to the single 
chip controller; DS1302 is used to generate the system time; the infrared module is used to detect the 
distance between the LED light and body; the OLED is used to show the information of time, data 
and mode; beep module is used to alarm the person, when the distance between the body and LED is 
too small; LED module is used to control the light strength. 
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