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Abstract. The advertising as a form of business promotion has more and more widely in different
applications, and the lighting lamps is one of the key equipments in the entire outdoor advertising
facilities. In order to improve advertising effectiveness and facilities security, especially for the
outdoor advertising lighting applications in some remote areas, occasionally occur the advertising
lamps stolen and damaged. A novel advertising lighting anti-thefts security system based on digital
control technologies is designed and implementation in this paper. The designed system can achieve
the real-time online status monitoring of advertising lighting lamps, once the abnormal situation the
system can be issued on-site sound and light alarms and remote on-line notification, etc., which
greatly improving the anti-theft security performance of outdoor advertising lighting.

Introduction

The outdoor advertising has features of high arrival rate, low cost, use and maintenance convenient.
And the lighting is one of the key equipment in the entire outdoor advertising facilities. Because
outdoor advertising is often in the wild or remote roadside, which occasionally occur stolen
phenomenon, then advertising lighting can not normal operationst!=!. Therefore, use of modern
digital and control technologies to design intelligent anti-theft Security monitoring system for
advertising lighting lamps.

A novel advertising lighting anti-thefts security system based on GPS and digital control
technologies is designed and implementation in this paper. The system uses other digital control
technologies, which can achieve outdoor lighting remote real-time online monitoring and alarm
warning functions.

The system design and working principle

According to market needs analysis, the main functions of the system design requirements are:
human PIR infrared monitor whether someone close to advertising lighting lamps, once someone
close, it will send a signal to the controller level, then the controller to capture abnormal signals, voice
alarm module will drive a warning sound, and LCD display warning information. If the system
detects the lamp stolen, the controller will drive GPRS module send alarm/location information and
message to the host computer monitoring software, then inform the staff as soon as possible.

The designed system consists of a terminal site controller and remote monitoring control software.
The terminal site controller including MCU controller, lighting lamps status detection, security
monitoring, position information and alarm module. The remote monitoring control software mainly
realizes the lights work status and position display, alarm information. The entire system block
diagram shown in Fig.1.
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Fig.1 Block diagram of the system

System hardware design

The main controller.The system uses a STCI15F2K60S2 microcontroller chip as main
controller.The STC 15F2K60S2 microcontroller production is based on the new 8051 high-speed,
high reliability, low power consumption and superior anti-jamming microcontroller.

GPRS and GPS modules.GPRS uses SIM900A R11.0 module, the and the GPS location
information uses the BS-280GPS module!®l.

Detection sensor and voice alarm modules.Detection module including infrared body and
lighting detection two modules, infrared detection module can detect whether the close to the lamps.
Lighting detection module can detect whether stolen. Voice alarm module can achieve sound alarm
output, they with microcontroller interface circuits shown in Fig.2.

P
5 VOC
P10 P 4 rec ording
1 VCC 1 VCC 3 play
A tube s Infrared o reset
3 QD 3 QD 1 GND

Fig.2 Detection sensor and voice alarm modules interface circuits
Display circuit and control power supply circuit.The controller uses LCD12864 as system
information display!®!. Because the instantaneous power of GPRS module when transmitting signals
is larger, in order to prevent instantaneous large current, so the system use two LM2596 chips as
power supply. Power supply sources of electricity supply can be powered by solar and other clean
power supply mode!'‘l.

System software design

The implemented functions of whole controller system software are: switch semaphore acquisition,
data processing and sending serial port to receive instruction, display LCD driver. Switch semaphore
acquisition is mainly used for signal detection and location of the body infrared switch, serial port to
receive GPS data processing, send commands to drive the GPRS module and send SMS alarm
messages, I / O port level switching drive the alarm module. Software flow chart shown in Fig.3
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Fig.3 The controller software flow chart
PC monitoring software using VB design, the main functions include a map display,
Communication settings, send command and lamps status diaplays. PC monitoring software
composition diagram as shown in Fig.4.
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Fig.4 The monitoring software composition diagram

System implementation and testing experiment

Design and development of a prototype system, and test testing experiment. The developed
prototype is shown in Fig.5.

LCD display
interface

Fig.5 The system prototype
Test experiment picture as shown in Fig.6
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Summary

According to the modern monitoring requirements of advertising lighting lamps anti-theft
security, design and development of a novel intelligent advertising lighting anti-theft system
especially for the outdoor advertising lighting applications in some remote areas, the designed system
can be achieved on-line monitoring of advertising lighting, burglar alarm, positioning monitoring and
etc.. The system through the designed prototype experimental verification is feasible, which indicates
that the system can meet the needs of advertising lighting lamps monitoring and management of
applications in some applications.
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