WIRELESS VIDEO SENSOR NETWORKS

Introduction: 
As we all know that the importance of networking is increasing in the present life, the importance to update the wired network as wireless has a significant role in the present world. The typical implementation of a network involves wires, wireless networks is something where all the wires are replaced with some charge that is being send to the air, which in turn can be used for networking. This form of making a network without any wires is called Wireless networking.


Implementation wireless technologies in each and every area of networking had been increased in the past couple of years. In this advancement of the technology and the usage gave an opportunity in the development of WIRELESS VIDEO SENSOR NETWORKS.
Wireless Sensor Networks:
A wireless sensor network is a network consisting of many small independent sensor nodes, which are self-contained units and are capable of self-organizing their networks rather than having a preprogrammed network topology. Sensor nodes gather information in diverse settings and send information to base stations. Sensor nodes have limited resources while the base station has more computational energy and communication resources. So the base station acts as the gateway between sensor nodes and the end users.

Sensor network applications use a data-centric approach that views a network as distributed system consisting of many autonomously cooperating sensor nodes, any of which may have a role in routing, data gathering or data processing .Every node will communicate with other node to produce information rich results. Intermediate nodes can perform data aggregation and caching that is useful to reduce communication overheads.
As individual nodes communicate and co-ordinate with each other, the sensors will typically form a multi-hop network by forwarding each other’s message, which vastly extends connectivity options. This flexible communication structure allows us to produce a network that delivers the required data while meeting the energy requirements.

Why do we need wireless video sensors?
Current wireless sensor measures scalar data like Temperature and Pressure. Developing larger scale, video enabled wireless surveillance networks that can be deployed quickly and provide accurate, real time visual data must be envisioned. Hence the need for real time wireless video.


Wireless video sensor networks would be composed of interconnected, battery powered miniature video cameras, each packaged with a low-power wireless transceiver that is capable of processing, sending and receiving data. Hence we need to develop the networking technologies to handle the huge traffic volume of real-time video and have such network operate as long as possible under limited battery power.
Architecture, Traffic, and Lifetime Issues:

Three Major issues in designing a Wireless Video Sensor Network are Network Architecture, Scalable Traffic Management and Network Lifetime. Some questions to be addressed are: (1) “How can we design the network so that it can grow as needed and not be limited in size? (2) How do we manage the very heavy video traffic so that all the information gets where it needs to at the right time? (3) How do we maximize the lifetime of such network based on components with limited battery power?”
As we all know that traditional wireless sensor networks are based on a flat, homogenous architecture in which every sensor has the same physical capabilities and can only interact with neighboring sensors in the network. Such networks simply cannot handle the amount of traffic generated by video applications. “The amount of processing required on each node in terms of computing and communications and the power required to operate it would make such a network unfeasible to implement in reality”.

Hence, we use two-tired wireless network architecture and a traffic management technique to solve the issues of large scale. We would employ a lower tier of small, low cost video sensing nodes (VSN) for capturing video scenes, and an upper tier of more expensive group control nodes (GCN), which would collect and relay data between the VSN’s and the base station.

Two-Tiered Network:
The sensing nodes would be equipped with a video capture camera and a transmitter/receiver device and would be placed in strategic surveillance locations. The VSNs would be low-power devices capable of sending information to nearby VSNs in their group and to their group control node (GCN). The control nodes would be physically different from the VSNs, containing the processing power to aggregate data in their groups, and transmit aggregate data over large distances. While the VSNs could be disposable, the GCNs would be recyclable.
Scalable Traffic Management:
The two-tiered architecture will not solve all the scalability issues. “There will still be very large amounts of data to be managed at the upper-tier GCN level, particularly as all the traffic aggregates as it nears the base station. This is compounded by video applications, where each packet within a video flow must meet stringent delay bounds. If a packet of information for a video frame arrives too late, it’s useless”.
Typically, to achieve a guaranteed (or an acceptable) quality of service (QoS), network nodes, or routers, must maintain information on the rate and delay guarantees for each packet in traffic flow and use that information to schedule the packets. “A traffic management system that requires this QoS state information simply is not scalable for a large-scale wireless video surveillance network supporting thousands or even tens of thousands of flows”. “If the network size grows or the number of video flows exceeds a GCN’s memory size, the quality of service cannot be guaranteed.”
We use a technique called the virtual time packet scheduling, which transforms the state information for each flow into smaller sets of information that can be encoded in each packets header. With this technique, the GCN is no longer required to maintain per-flow state information, and packet scheduling can be done solely based on the new state information encoded in the packet header.
The Wireless Medium Challenge:
The challenge is that, although the virtual time packet scheduling solves the scalability issues for the upper-tier GCN nodes, the GCNs communicate through a shared wireless medium. In a wireline network, each node has dedicated links that can be used for transmitting and receiving packets without interfering with other nodes. We need to solve the issues relating to media access control, or sharing the wireless medium. There are many alternatives, such as TDMA, CDMA and random access, each with its own possibilities. We do not want to introduce excessive delays due to media contention.
Prolonging Network Life:
The third major challenge in deploying large-scale wireless video sensor networks is determining the useful life of a large network that is constructed with thousands of devices carrying limited battery power. The severe energy constraint on each node adds a new venue in networking research, particularly in flow routing. Not only do we need to be able to design a network that can operate, but we need to design algorithms for network flow routing such that network lifetime can be maximized. The traditional smallest cost path approach may not give maximum network lifetime. Developing good solutions for these networking problems is the key to unlocking the full potential of a large-scale wireless video sensor network.
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