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Abstract 

Surveillance is the monitoring of the behaviour, activities, or other changing information, usually of people for the purpose of 

influencing, managing, directing, or protecting them. This can include observation from a distance by means of electronic 

equipment such as CCTV, cameras, or interception of electronically transmitted information such as Internet traffic or phone calls 

and it can include simple, relatively no- or low-technology methods such as human intelligence agents and postal interception. In 

the Mechatronics based surveillance system, the Robot-video is aim to use in the situation like natural calamities, to inspect and 

navigate from remote location and collect the video without wires. It Just by throwing from window the ball can send the images 

inside the room and also can navigate the video ball from one room to another room to look for people. This is perfect for 

changeable lighting conditions. High-resolution security cameras have additional light sensors on their digital chips. This includes 

augment the effective image quality. These cameras are effectual only with high-resolution monitors. Small in size and Simpler to 

setup. The Wireless digital cameras give sharper effects. In video ball the encoders are given as an input and the decoders are the 

output. The images are transferred to the monitor by the surveillance system. The system is always controlled by the remote 

operated by human. The program is given to the system it transmits by the transmitter and the monitor receive the images by 

receiver.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Video surveillance has received a great attention as extremely active application-oriented research areas in computer vision, 

artificial intelligence, and image processing. The early use of monitoring system was the tube camera that deployed to broadcast 

and monitor the industrial processing in the 1930s and 1940s  [1-2].In recent decades, expansion in video surveillance systems 

lead to inspire evolution in various prominent domains of technology and science such as homeland security  [3, 4]. Crime 

prevention through indoor and outdoor monitoring [5], accident detection, traffic monitoring, controlling and traffic flow analysis, 

airborne traffic management, maritime traffic control [6-8]. Video ball can added to counting moving object pedestrians, vehicles, 

human behavior understanding Motion detection, activity analysis, identification, tracking, and classification of vehicles, peoples, 

and any object of interest. There is also a growing demand for applications to support monitoring indoor and outdoor environments 

like parking lots, shopping mall, airport, train station and so on due to the development, availability, and low price of processors 

and sensors  [9-12]. Thus, research in video surveillance systems are multidisciplinary field associated to image analyzing and 

processing, pattern recognition, signal processing, embedded computing, and communication. A video security surveillance 

technology has been developed from the existing passive technology which simply recoding facilities and passers to intelligent 

technology to recognize situations in real time and respond by itself. Currently, the intelligent video security surveillance systems 

are largely divided into system through image analysis and system based on location recognition applied to ubiquitous sensor 

network technology [13-18]. The location recognition technology has been so far studied and developed mainly with single 

interesting object for tracking human and things, mobile asset management, security and etc. Such location recognition technology 

provides accuracy in interior space within two to three meters without obstacles, but with obstacles, larger range of error is 

appeared, thus research for recognition of more accurate interior location has conducted. Not only that, interest in location 

recognition of multiple objects in environment is increased, not in environment with single object location recognition. The 

requirement to get valid images is very important at the video security surveillance system. Thus, research in video surveillance 

systems are multidisciplinary field associated to image analyzing and processing, pattern recognition, signal processing, embedded 

computing, and communication [19-20]. The abstract architecture of video surveillance systems are used to develop the 

classification framework with the purpose of classifying extracted articles in this review. The proposed classification consists of 

these six layers: user interaction layer, application layer, communication layer, processing layer and network infrastructure layer. 

II. METHODOLOGY 

In designing of a Mechatronics based video surveillance system and installing the necessary equipment, the organization should 

consider the reception equipment such as video cameras, or audio or other devices should only be installed in identified public 

areas where video surveillance is necessary to protect public safety, detect or deter, and assist in the investigation of criminal 
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activity. Mechatronics, Micro controller, Power Electronics, Digital Transmission and reception, Video transmission technologies 

are used. In this present system consist of Atmega 8 microcontroller, 4MHz crystal, HT12E (Encoder), HT12D (Decoder), L293D 

motor driver, IRFZ44N, RF Modules (receiver and transmitter), 12V DC motors, Video Camera. The ATmega8 micro controller 

is the main part of entire system. The ATmega8 is a low-power CMOS 8-bit microcontroller based on the AVR RISC architecture. 

By executing powerful instructions in a single clock cycle, the ATmega8achieves throughputs approaching 1 MIPS per MHz, 

allowing the system designed to optimize power consumption versus processing speed. The AVR core combines a rich instruction 

set with 32 general purpose working registers. All the 32 registers are directly connected to the Arithmetic Logic Unit (ALU), 

allowing two independent registers to be accessed in one single instruction executed in one clock cycle. The resulting architecture 

is more code efficient while achieving throughputs up to ten times faster than conventional CISC microcontrollers. The ATmega8 

provides the following features: 8K bytes of In-System Programmable Flash with Read-While-Write capabilities, 512 bytes of 

EEPROM, 1K byte of SRAM, 23 general purpose I/O lines, 32 general purpose working registers, three flexible Timer/Counters 

with compare modes, internal and external interrupts, a serial programmable USART, a byte oriented Two-wire Serial Interface, a 

6-channel ADC (eight channels in TQFP and MLF packages) where four (six) channels have 10-bit accuracy and two channels are 

in idle position. 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.  The device is manufactured using 

Atmel’s high density non-volatile memory technology. The Flash Program memory can be reprogrammed In-System through an 

SPI serial interface, by a conventional non-volatile memory programmer, or by an On-chip boot program running on the AVR 

core. The boot program can use any interface to download the application program in the Application Flash Memory. Software in 

the Boot Flash Section will continue to run while the Application Flash Section is updated, providing true Read-While-Write 

operation. By combining an 8-bit RISC CPU with In-System Self-Programmable Flash on a monolithic chip, the Atmel ATmega8 

is a powerful microcontroller that provides a highly-flexible and cost-effective solution to many embedded control applications. 

The ATmega-8 Microcontroller as shown in fig 1. 

 
Fig. 1: ATmega - 8 Microcontrollers pin diagram 

The surveillance technology more specifically it is a system in which a number of video cameras are connected in a closed 

circuit or loop, with the images produced being sent to a central television monitor or recorded. The working principle of video 

ball is the wireless transmitter will get the information and it’s transmitted to receiver and the ball can move by using controller 

like remote. These video can have obtained on the portable display. The block diagram of Mechatronics based video ball system 

is shown in fig 2. 
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Fig. 2: Mechatronics based video ball system 

III. RESULTS & DISCUSSION 

In video ball the encoders are given as an input and the decoders are the output. The images are transferred to the monitor by the 

surveillance system. The system is always controlled by the remote operated by human. The program is given to the system it 

transmit by the transmitter and the monitor receive the images by receiver. The HT12 encoders are a series of remote control 

system applications. They are capable of encoding information which consists of N address bits and 12N data bits. Each 

address/data input can be set to one of the two logic states.  

The programmed addresses/data are transmitted together with the header bits via an RF or an infrared transmission medium 

upon receipt of a trigger signal. The capability to select a TE trigger on the HT12E or a DATA trigger on the HT12A further 

enhances the application flexibility of the 212 series of encoders. The HT12A additionally provides a 38kHz carrier for infrared 

systems. The input of microcontroller HT12E encoder as shown in fig 3.  

 
Fig. 3: Input of Microcontroller (HT12E Encoder) 

The decoders are a series of remote control system applications. They are paired with Holtech212 series of encoders (refer to 

the encoder/de-coder cross reference table). For proper operation, a pair of encoder/decoder with the same number of ad-dresses 

and data format should be chosen. The decoders receive serial addresses and data from a programmed 212 series of encoders that 

are transmitted by a carrier using an RF or an IR transmission medium. They compare the serial input data three times continuously 

with their local addresses. If no error or un-matched codes are found, the input data codes are decoded and then transferred to the 

output pins. The VT pin also goes high to indicate a valid transmission.  The 212 series of decoders are capable of decoding 

information that consists of N bits of address and 12N bits of data. Of this series, the HT12D is arranged to pro-vide 8 address bits 

and 4 data bits, and HT12F is used to decode 12 bits of address information. The HT12D decoder as shown in fig 4. 

 
Fig. 4: Output of Microcontroller (HT 12D Decoder) 
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The wireless 433MHz encoder and decoder signals from the remote unit to navigate the video ball. The wireless video transmit 

the signal and at remote location the live video issued to inspect the areas where are critical & non-accessible and dangerous. To 

control the ball robotic moment’s forward/reverse & left/right buttons are held on the remote controller. It is shown in fig 5. 

F B 

L R 

Fig. 5: Remote controller (keys) 

Portable display unit with battery and controller to move forward, reverse, left & right. The images of video ball is shown in fig 

6. 

   
(a)                                                                         (b) 

Fig. 6: Images of video ball 

IV. CONCLUSIONS 

Mechatronics based Video surveillance system is a substantial threat to the privacy of individuals in the workplace. While it may 

initially be installed for limited purposes, it has the potential to intrude into virtually every aspect of an employee's conduct within 

the workplace. As with other methods of information collection and surveillance, video cameras should only be operated in accord 

with privacy principles. Recent complaints to the Privacy Committee suggest that many of these principles are not being observed 

by employers, and that privacy invasions are becoming more widespread as cameras are installed secretly or without consultation, 

or because there are large standards over their operation and the use of tapes. As many submissions to the Privacy Committee's 

Inquiry remarked, there is a need to undertake measures to ensure that methods of workplace surveillance do not intrude 

unreasonably upon the privacy of employees. It should be noted that applications of video surveillance vary widely in many aspects. 

This makes it difficult to make comparisons across studies and to draw general conclusions from the evaluations. Moreover, as 

mentioned, the likelihood of a video with multiple activities gets split among classes describing the activities contained in it. This 

may pose a problem in flagging an un usual activity, because we rely on a confused match of the unusual word sequence with the 

already learned classes. Hence, we need to investigate how to differentiate between video switch multiple activities and videos 

with unusual activities.Security and surveillance are important issues in today’s world. The recent acts of escalation have 

highlighted the urgent need for efficient surveillance. 
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