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Abstract— This paper is a wireless sensor network based 

architecture designed for the purpose of image transmission 

between two controlling units through CMOS camera. This 

paper can be applied to any surveillance purpose and the 

protocol IEEE 802.15.4 is used to transmit image accurately 

to the monitoring section. Image transmission with a 

combined robotic application is presented in this paper. For 

surveillance purpose, the path of the robot has to feed 

initially. The robotic section runs with LPC2148 with CMOS 

camera with a person detection sensor and monitoring section 

runs with MATLAB platform. This wireless image transfer 

unit in Robot will be ready to capture any human who enters 

into robot surveillance region. This presence of human can be 

determined by the thermal heat radiation from the object and 

this interrupt will wake up the camera. In order to cover the 

entire room, the robot module can able to turn in various angle 

with manual and automatic control. Under the absence of 

human, the processor will keep the camera in the sleep mode. 

The technique is followed in the project to reduce the energy 

consumption in image transmission. These methods improve 

the efficiency of the robot surveillance as well as energy 

saving. This paper uses the Matlab platform for the image 

visualization. 
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I. INTRODUCTION 

In Wireless Multimedia Sensor Networks (WMSN), with the 

large volume of the multimedia data generated by the sensor 

nodes, both processing and transmission of data leads to 

higher levels of energy consumption than in any other types 

of wireless sensor networks (WSN). This requires the 

development of energy aware multimedia processing 

algorithms and energy efficient communication in order to 

maximize network lifetime while meeting the QoS 

constraints. 

The overall aim of the present work is to detect the 

intruder and transmit the image through Wireless Sensor 

Network without any loss of data and image. Though there 

were many protocols, was implemented before, there was 

some drawbacks in the image transmission and image 

processing, so to overcome the difficulties in the image 

transmission, we have used the IEEE 802.15.4 protocol which 

is also referred as (ZIGBEE PROTOCOL). In this project we 

have successfully detected the object and image is 

transmitted. 

II. PROPOSED SYSTEM 

The proposed system has resolved the difficulties faced by 

the existing system, in which the present project is 

implemented using Human Detection System using the 

Pyroelectric Infrared Sensor.  

The images are transmitted and received through 

Zigbee protocol, which is a layered architecture. For object 

capturing we have used CMOS Camera. By use of CMOS 

Camera, the power consumption is also reduced. To design of 

the surveillance robot and monitoring section is implemented 

using processor board that controls various global parameters 

and the system comprises with wireless mode of 

communication. These process were managed using 

microcontroller, the parameters that can be tracked using 

Pyro electric infrared sensor (PIR) and Ultrasonic sensors. In 

this, the analog parameters are measured by the sensors and 

it is processed. 

III. BLOCK DIAGRAM OF SURVEILLANCE AND MONITORING 

SECTION 

 
Fig. 1: Block diagram of surveillance and monitoring 

section 

IV. BLOCK DESCRIPTION 

The paper presents the object detection and image 

transmission through wireless sensor networks. In this, 

ZIGBEE Protocol has been used for image transmission. In 

this we have two sections mainly: 

 The first part is the surveillance section 

 The second part is the monitoring section. 

The surveillance section deals with robot movement, 

sensing the object using PIR Sensor and Ultrasonic Sensor. 

Finally, after the detection of the object, the image is 

transmitted through Transmitter XBEE Module. The 

monitoring section consists of Receiver Xbee Module, Serial 

Data Transfer Unit and a Personal Computer. The receiver 

XBEE module obtains the image and displays through the 

computer. The system consists of two modes: 

 Normal Mode 

 Security Mode. 
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A. Normal Mode 

In normal mode, the robot is operated manually, in which a 

person has to assist the robot to move from one point to 

another. The robot moves in the following directions as 

follows: Forward Direction, Backward Direction, Left 

Direction, Right Direction, Anticlock Wise Direction, 

Clockwise Direction, and Reverse Direction. 

B. Security Mode 

The security mode works, automatically in which the robot is 

fed with a default path. The default path is programmed using 

delay concept. In which, the delay of some few seconds by 

which the robot starts with forward direction then moves left, 

then to right side after it goes to clockwise and anticlock wise 

direction and reverse direction 

The motor control pins p1.23, p1.24, p1.25, p1.26 

connected to L293D MOTOR DRIVER IC 2, 3, 10, 15 pins. 

And output pins of L293D is (3, 6, 11, 14) connected to 

motors for controlling. In this the  PIR SENSOR output pin 

connected to p0.21 of controller for PIR status reading 

through controller.P0.12 to pin gives to ultrasonic sensor 

output data pin to read the status of ultrasonic sensor.p0.8 and 

p0.9 pins connected MAX3232 IC 11,12 pins and output of 

MAX IC connected to 2,3, pins to transmit and receives the 

data. The camera output pins TX (Yransmitter PIN), RX 

(RECEIVER PIN) pins connected to MAX 3232 IC pins 5, 

14 for transmitting the images through ZigBee and the Liquid 

Crystal Display pins D0-D7 connected to p1.20-p1.27 pins 

respectively, in which the control pins RS, R/W, and 

ENABLE pins connected to p0.0, p0.1, p0.2 pins of controller 

respectively. 

V. DESCRIPTION OF PIR SENSOR 

The Passive Infrareds sensors (PIRs) are electronic devices 

which are used in some security alarm systems to detect 

motion of an infrared emitting source, usually a human body. 

The pyro electric sensor is made of a crystalline material that 

generates a surface electric charge when exposed to heat in 

the form of infrared radiation. When the amount of radiation 

striking the crystal changes, the amount of charge also 

changes and can then be measured with a sensitive FET 

device built into the sensor. 

 
Fig. 2: PIR Block diagram 

A. Description of CMOS Camera 

An image sensor or imaging sensor is a sensor that detects 

and conveys the information that constitutes an image. It does 

so by converting the variable attenuation of waves (as they 

pass through or reflect off objects) into signals, the small 

bursts of current that convey the information. The waves can 

be light or other electromagnetic radiation. Image sensors are 

used in electronic imaging devices of both analog and digital 

type, which include digital cameras, modules, medical 

imaging equipment, night vision equipment such as thermal 

imaging devices, radar, sonar, and others. As technology 

changes, digital imaging tends to replace analog imaging. 

 
Fig. 3: CMOS Camera 

VI. SOFTWARE TOOLS 

The software tools used in this are Keil C, Flash Magic, and 

MATLAB. 

A. Keil C 

This tool is used to develop the source code needed for the 

design. The tool helps us not only to develop but also compile 

the code and simulate the code. The keil tool is also used to 

convert the compiled Embedded C code to its equivalent hex 

code. Integrated development environment popularly known 

as IDE is a Suite of software tools that facilitates 

microcontroller programming.  The IDE validates the syntax 

and semantics of the source code. The compilation generates 

a hexadecimal format of the code which is stored in the 

microcontroller on-chip ROM 

B. Flash Magic 

Flash programmer is used to fuse the built hex code into the 

Microcontroller AT89c51 (here). Five simple steps are given 

to set program and modify a programming device to the 

desired options and Programs Intel Hex Files. It has an 

Ability to automatically program checksums and Checks 

which, Flash blocks are blank or in use with the ability to 

easily erase all blocks in use. It can Read any section of Flash 

and save as an Intel Hex File. The LANGUAGE used is 

embedded c. 

C. MATLAB 

MATLAB is a high-performance language for technical 

computing. It integrates computation, visualization, and 

programming in an easy-to-use environment where problems 

and solutions are expressed in familiar mathematical notation 

VII. RESULTS 
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Fig. 4: Output Simulation Window 

VIII. CONCLUSIONS  

Thus the image has been successfully transmitted. The 

technique is followed in the project to reduce the energy 

consumption in image transmission. These methods improve 

the efficiency of the robot surveillance as well as energy 

saving. This project uses the Matlab platform for the image 

visualization. 
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