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Energy-Aware Video Coding Selection for Solar-Powered Wireless Video
Sensor Networks
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Abstract

A wireless image sensor node collecting image data for environmental monitoring or surveillance
requires a large amount of energy to transmit the huge amount of video data. Even though solar
energy can be used to overcome the energy constraint, since the collected energy is also limited, an
efficient energy management scheme for transmitting a large amount of video data is needed. In this
paper, we propose a method to reduce the number of blackout nodes and increase the amount of
gathered data by selecting an appropriate video coding method according to the energy condition of
the node in a solar-powered wireless video sensor network. This scheme allocates the amount of
energy that can be used over time in order to seamlessly collect data regardless of night or day, and
selects a high compression coding method when the allocated energy is large and a low compression
coding when the quota is low. Thereby, it reduces the blackout of the relay node and increases the
amount of data obtained at the sink node by allowing the data to be transmitted continuously. Also,
if the energy is lower than operating normaly, the frame rate is adjusted to prevent the energy
exhaustion of nodes. Simulation results show that the proposed scheme suppresses the energy
exhaustion of the relay node and collects more data than other schemes.
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Algorithm

01: Allocate harvesting energy

02: Calculate EfLycume, and Efgnsume, using (1),(7).(8)
03:if Eaige; = Efonsume, then

04: current mode « High_encoding mode;
035:  fps « High level:

06: else if Fayoc; = Efonsume, then

07: current_mode « Low encoding mode:;
08: fps « Low level;

09: else if E,yioc, < Elonsume; then

10:  current_mode « Energy saving mode;
11:  calculate Rfsps S

12: fps « Rfsps,'

13: end if

Fig 4. Mode selection algorithm

IV. Performance Evaluation
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Table 2. Simulation environments
Parameter Values
Nodes 100/200/300
Field Size 100 X 100 m
Maximum round 1000
Deployment Random
Radio range 10 ~20m
MJPEG2K int
Video coding - intra
H.264 intra
Frame rate 8 ~ 12 fps
Sample duration 10 s
Baud rate 250 kbps
Transmission period 600 s
Sensing period 600 s

Table. 3. The number of blackout nodes with the number of
nodes

Nodes 100 200 300
Proposed Scheme 2.341 12.719 17.869
H.264 Intra 97.657 196.409 295.189
MJPEG2K Intra 3.639 15.375 18.915
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