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Abstract— The development of Wireless Visual Sensor 

Networks (WVSNs) in various surveillance applications has 

emerged due to the availability of low cost energy efficient 

cameras. These cameras capture information from the 

physical environment and perform some processing on the 

extracted data and transmit it to centralized server. In this 

paper, the characteristics of WVSNs and the main factor 

affecting their design has been surveyed. Existing wireless 

smart camera surveillance systems are discussed along with 

their features and storage & processing capabilities. 

Available research frameworks for WVSNs are also 

discussed. 
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I. INTRODUCTION 

A sensor network consists of spatially distributed 

autonomous sensors which monitors environmental 

condition e.g. humidity, temperature, pressure etc. and 

transfers the data to the server. 

Wireless Sensor Networks (WSN) are now the 

basic constituents for next generation surveillance systems. 

It has small and low-cost self sufficient sensor nodes with 

processing and communication capabilities over the 

network. Most of the processing and communication 

capabilities are scalars like temperature, humidity or 

barometric pressure. Now there is a new sensing capability 

has been explored i.e. multimedia sensing (image and 

video). 

A visual sensor network (VSN) consists of spatially 

distributed smart cameras which has processing capability of 

images, communication and storage. The wireless cameras 

having some local image processing creates wireless visual 

sensor networks (WVSNs) for communication purpose.  A 

visual sensor network can be a represented as wireless visual 

sensor network (WVSN). Wireless Visual sensors networks 

(WVSNs) have encouraged the development in many 

surveillance applications. WVSNs provides larger datasets 

i.e. audio and video as compared to sensor networks. 

Now-a-days wireless cameras come with low cost 

and high energy efficiency which triggers the more 

development in surveillance applications.  But, WVSNs 

requires more energy, more bandwidth, and high processing 

costs. So the main challenge to design a WVSN is that it 

must provide sufficient performance in a cost-efficient 

manner. The various hardware and software design 

techniques can help for cost efficiency. 

II. FACTORS AFFECTING THE DESIGN OF WVSNS 

WVSN systems have various applications like 

environmental monitoring, disaster rescue, law enforcement 

and emergency management. So the design must meet the 

hardware requirements for a particular application. Also 

there is need to transfer only meaningful data to avoid not 

required resources [6]. The design of a WVSN can be 

affected by the other various factors are as follows: 

A. Consumption of Power 

Consumption of power is the fundamental design concern in 

WVSNs. Cameras usually consumes more power as 

compared to other sensors. In WVSNs, cameras records 

high quality of data, which requires more complex and high 

transmission rates. Therefore, the design of a WVSN must 

provide the required service with minimum power 

consumption [1]. 

B. Application specific requirements 

There are so many applications which use WVSNs may 

have different requirements. e.g. some sensor networks 

records temperature, humidity, smoke and fire etc. Also the 

design must support the indoor & outdoor wireless camera 

networks [12]. 

C. High Bandwidth Requirement 

The most important requirement in designing WVSN system 

is an intelligent distribution of bandwidth to every network 

nodes. Video streams or high quality images require high 

bandwidth for transmission purpose, which is more as 

compared to normal sensors. 

D. Compression Techniques 

WVSNs require efficient image and video processing 

techniques for lossy compression of images and videos. 

Since these techniques requires more powerful processing 

algorithms and requires high power consumption, the design 

of sensor networks must be done according to it. 

E. Adaptable Design to Support Various Applications 

WVSN design must support several applications which may 

have different requirements. So the design of a network 

must be adaptable that can board the requirements of all 

these different applications in the same infrastructure [12]. 

III. EXISTING WIRELESS SMART CAMERA SURVEILLANCE 

SYSTEMS 

WVSNs have empowered surveillance applications in many 

fields including environmental and habitat monitoring, 

emergency response and disaster rescue.  

Table 1 shows the basic feature classification of 

those existing WVSN surveillance systems. 
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Table 1: Existing WVSN systems with their features 

There is various wireless smart camera surveillance 

systems are developed for various surveillance applications. 

It is discussed here with their most important features and 

performance measures. 

A. CITRIC 

It is a new wireless camera monitoring system which runs 

on embedded linux for low-bandwidth networks. Citric 

system uses compressed sensing and background subtraction 

techniques for image processing. It enables processing of the 

recorded images on the camera board itself & transfer 

images of compressed & low-dimensional features through 

the wireless network of IEEE 802.15.4 protocol [2]. 

B. HuSIMS 

HuSIMS is an intelligent video surveillance system for 

deployments in wide urban areas. HuSIMS implies object 

detection algorithm through low-cost  visual sensors which 

can track objects in motion and send low size XML files in 

place of high size recorded video to a server. Thus it lowers 

the requirement of bandwidth and so the cost of the network 

system. Thus it is suitable for dense deployments like the 

future Smart Cities [3]. 

C. OmniEye 

OmniEye is a wireless distributed real-time surveillance 

system which includes wireless smart cameras. In OmniEye 

system, the cameras have local processing over 802.11 

wireless networks. OmniEye uses the TSAM MAC protocol 

to improve the scalability of video streams in a network [7]. 

D. Wi-FLIP 

Wi-FLIP runs on 32-bit ARM5 Marvell PXA271 XScale 

processor. It uses TinyOS as its camera nodes have low 

storage capacity. Wi-FLIP is the first vision-enabled mote 

contains a focal-plane image sensor-processor designed for 

low power consumption [10]. 

E. CamInSens 

The CamInSens system is a next-generation self assembling 

video surveillance system. It consists of Smart Cameras and 

some small sensors like to detect temperature, glass 

breaking and brightness. All these sensors assemble 

themselves in a large ad-hoc sensor network with smart 

cameras which has local processing capabilities [8]. 

F. DTN-Citric 

DTN-Citric means delay tolerant networking –Citric system. 

It is mostly same as CITR system. In DTN- Citric system, 

data gathers locally before transferred over the network 

securely. In many surveillance systems, object movement 

detection is the main activity, but DTN-Citric uses audio 

data to decide node’s power state [11]. 

G. Flexi-WVSNP 

Flexi-WVSNP is a wireless video surveillance system which 

is capable of video surveillance via both Zigbee and Wi-Fi. 

It uses real time operating system (RTOS) which runs on 

System on a Chip (SoC) processor. Flexi-WVSNP employs 

switching of radios as per data rates or data type. For 

example, if low size data is to be sending then ZigBee is 

used & if high size data is to be transferred then Wi-Fi is 

used. In this way, Flexi WVSNP provides a flexible and 

low-cost framework for a wide range of sensor network 

applications [9]. 

H. MeshEye 

MeshEye is an energy-efficient smart camera mote 

architecture that has been designed with intelligent 

surveillance. It runs on ARM7 Microcontroller. It has a low-
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resolution camera which continuously monitors the 

movement of a objects in the field that is called “motion 

detection”. The captured information provokes a high 

quality camera module to capture a high-resolution image of 

the object [5]. 

I. Limitations of Existing Wireless Smart Camera 

Surveillance Systems 

The existing systems either use battery or connect directly to 

the grid for power. So they have to depend on the regular 

supply which is very costly. Also none of the existing 

systems use energy harvesting techniques [4]. Another 

limitation is that existing systems use one or two sensors, 

which sometimes generate false alarms, to awake high 

quality cameras. Also all existing systems are designed as 

per the application requirement, so they are useful only for 

that particular application. Most of the existing systems 

don’t use encryption techniques for data protection. Many 

systems use only particular image processing technique like 

background subtraction or compression or motion detection 

instead of using combination of them for better image 

processing.  

IV. CONCLUSION 

As battery or direct power supply is not always a good 

option, so we think other option is to use renewable energy 

sources with energy harvesting techniques. Using the 

multiple sensors for refining of data analysis may result in 

good evaluation of the situation which ultimately reduces 

generating false alarms. We suggest designing a new 

flexible WVSN system including combination of two or 

more image processing techniques which can be suitable for 

most of the surveillance applications.  

This survey may give motivation to some 

researchers to develop one step further WVSN system. 
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