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Abstract: 

WANET stands for wireless ad-hoc network, used to connect to device to collect data. In this paper we have proposed application 

based on WANET which is deployed in disaster area. WANET is an infrastructure less network which consist of many node 

scattered in disaster area. An Ad-hoc On demand Distance Vector is used as energy efficient routing protocol between the nodes. 
This AODV protocol is independent of any location information. Medical Data of Patient (MDP) is main entity which is nothing 

but raw images of patients such as endoscopic image. These images are of large size and use up lot of bandwidth of network and 

also decreases the lifetime of wanet to alleviate this problem JPEG2000 compression on MDP is done to prolong the network 

lifetime. 
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I. INTRDUCTION 

Remote medical monitoring (RMM) system is a remote station 

based primary health care system which is an application of 

the telemedicine. RMM system collect the medical data from 

patients, data is in the form of images like endoscopic image 
of patient at primary health care (PHC). PHC station of the 

disaster area first compress and then transmit the medical data 

of patient (MDP) to care center (CC). CC is center where 

doctors are available and the MDP are send to doctors which 

will analyze and send correct prescription back to the PHC 

through the same path. AODV protocol is used to find the path 
from other nodes to PHC. 

 
 

II. PROPOSED THEORY 

 

We propose a novel medical data compression (MDC) 

technique that reduces the size of MDPs. The MDC technique 

compresses and decompresses MDPs at PHC station and CC 

centre, respectively. In addition, robustness is achieved in the 

presence of transmission errors. The technique addresses the 

compression of MDPs in the form of colour images, such as, 

endoscopic images, where a robust and efficient compression 

of colour images is still a challenging problem. 
 

Various issues (e.g., network reliability, low routing delay, 

and long battery lifetime) have to take into account when 

routing the compressed MDPs in WANETs. Next, we propose 

an AODV based route selection technique that optimizes 

among of the issues related to the routing of the compressed 

MDPs. The technique estimates an effective route selection 

metric for routing the compressed MDPs from WANET node 

to PHC centre.  

 

Finally, we show that MDC and AODV technique can be 

easily integrated with WANETs to form an effective RMM 

system. We use the simulation to illustrate that the existing 

protocols for WANETs with MDC and AODV techniques 

consume less energy and reduces packet-loss during the 

transmission of the compressed medical data from the Node 

station to PHC centre.  
 

2.1 Compression Technique of Medical Data 

Medical data collected from patient needs to compress as it is 

to be transmitted on WANET node which operate on battery. 

Bigger the size of data required more time to transmit the data 

and so nodes will drain more quickly. So we have used a 
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lossless JPEG 2000 compression technique to compress the 

image. 

 

2.1.1 Image Transformation: 

The endoscopic images of patients are usually raw colour 

images. Each pixel in the image is represented by red (R), 
green (G), and blue (B) colour planes. Independent 

compression of the colour planes is not efficient as the 

correlation among these planes are very high. An adaptive 

color-space conversion can perform a better compression. The 

process of endoscopic image transformation and quantization 

is performed in several processing steps as follows: 

 

 

 
 

2.1.1.1 Colour-Space Conversion: The MDC technique 

performs an adaptive colour-space conversion for the 
image. Since a lossless and hardware efficient 

implementation is required, YUVr or YCgCo-R yields the 

best decorrelation of the image by means of low entropy 

and without data loss, where YUVr and YCgCo-R 

correspond to the reversible colour transform of JPEG2000 

and the fidelity range extension of the H.264 video coding 

standard, respectively. We perform the color-space 

conversion from RGB to YCbCr by combining the 

aforesaid methods and Structure Conversion for array 

squeezing of luminance component. 

 
2.1.1.2  Block-Wise Pixel Scanning: The detailed 

characteristics of the image will be omitted after 

quantization due to the high computational burden for 

implementing full-image transformation. The image is 

therefore divided into non-overlapping blocks to decrease 

the number of operations. The conversion of progressive 

pixel scan to block-wise order is required to operate on 

small non-overlapping image blocks. The advantages of 

small block size are less computational complexity and 

moderate memory requirement, but the size of compressed 

data is large. On the other hand, large block size can attain 
significantly compressed data for the consequent 

coefficients of small magnitude but may cause visual 

distortions. However, to avoid visual artifacts in the case of 

higher compression of MDPs, the size of the transformed 

block was set to 4 × 4. The MDC technique therefore 

operates on non-overlapping 4 × 4 image blocks for block-

wise data access. 

 

2.1.1.3 Transformation and Quantization: The signal The 

signal dependent Karhunen-Love transform (KLT) is the 

most efficient decorrelating transform for compressing the 

component planes to a single spectral plane of a color 
image prior to encoding using the maximum energy 

compaction. However, the KLT transform is not used in 

practice because it depends on signal statistics and does not 

have an efficient implementation. DCT comes close to 

ideal transform KLT and more practical than others. 

Therefore, 2-D DCT can be used in image compression 

process to compact the energy into a few coefficients along 

the spatial directions. However, DCT coefficients are real 

number and processing these real numbers increases the 

computational complexity. We therefore use 2-D integer 

DCT (IntDCT) instead of 2-D DCT for transformation and 

quantization of the component planes. The degradation in 

perceptual quality for using IntDCT is mostly 

imperceptible to the human visual system.  
 

The MDC technique is thus considered as visually lossless. 

Specially, IntDCT provides good decorrelation property 

and instruction throughput of IntDCT can be increased by 

performing multiple operations in parallel. Multiplication 

in the transform process is avoided by integrating it with 

the quantization. Block wise access decreases rounding 

operation and decreases the computational overhead. 

Typical DCT devices are used to implement IntDCT. 

Therefore, redesigning of the hardware is also not required. 

 
2.1.1.4 Encoding: In this section, we present a hardware 

efficient encoder to encode the transformed coefficients. 

The coefficients of a block are partitioned into DC and AC 

coefficients. First, DC coefficients are differentially 

encoded, i.e., the DC coefficient of the previous block is 

used as the predicted value for the current coefficient. DC 

coefficients of the image can be treated as a smaller image 

that essentially has the same smoothness properties 

encountered in the image. Next, the differentially encoded 

DC coefficients are further encoded using Adaptive 

Golomb Rice (AGR) code that uses adaptive coding and 
requires only one pass through the data. AGR encoder with 

a parameter k is defined by the encoding rule. The AGR 

encoder encodes the positive integer u as two strings: a 

prefix of p + 1 bits, where p = _u/2k_ and a suffix of k bits. 

For example, if u = 10 and k = 2, then the code for u is 

‘11010’, the prefix is ‘11’ and the suffix is ‘10’. As the 

AGR encoder encodes only non-negative   integers, the 

following mapping function is used to transform DC 

coefficients to non-negative integers AGR code with 

adjustable k is inefficient when coding low entropy 

distributions, such as, encoding zero AC coefficients. In 

AGR code, the encoded sequence is therefore rearrange to 
form (r, q) pairs, where a nonzero AC coefficient r is 

followed by q numbers of consecutive zero-value AC 

coefficients. Any zero-value AC coefficient in a block is 

represented by a single symbol (0, 0). Since the symbol (0, 

0) occurs very frequently, the value ‘0’ is assigned to the 

symbol (0, 0) for maximizing the compression efficiency. 

 

2.2 Ad-hoc On Demand Vector Routing: 

 

Ad-hoc On-Demand Distance Vector Routing (AODV) is an 

on-demand routing protocol for WANETs. Nodes do not 
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depend on active paths neither store any routing information 

nor take part in any periodic routing table exchanges. 

 

Each Mobile Host operates as a specialized router and routes 

are obtained as needed i.e. on demand with little or no reliance 

on periodic advertisements Our new routing algorithm is quite 
suitable for a dynamic self-starting network as required by 

users wishing to utilize ad-hoc networks AODV. 

 

AODV provides loop-free routes even while repairing broken 

links. Because the protocol does not require global periodic 

routing advertisements the demand on the overall bandwidth 

available to the mobile nodes is substantially less than in those 

protocols that do necessitate such advertisements. 

 

When the local connectivity of the mobile node is of interest 

each mobile node can become aware of the other nodes in its 

neighbourhood by the use of several techniques including 
local (not system-wide) broad- casts known as hello messages. 

The routing tables of the nodes within the neighbourhood are 

organized to optimize response time to local movements and 

provide quick response time for requests for establishment of 

new routes. The algorithm’s primary objectives are: 

 

1. To broadcast discovery packets only when necessary.  

2. To distinguish between local connectivity 

management (neighbourhood detection) and general 

topology maintenance. 

3. To disseminate information about changes in local 
connectivity to those neighbouring mobile nodes that 

are likely to need the information AOD. 

 

Path Discovery: 

 

The Path Discovery process is initiated whenever a source 

node needs to communicate with another node for which it has 

no routing information in its table. Every node maintains two 

separate counters: a node sequence number and a 

broadcast_id. The source node initiates path discovery by 

broadcasting a route request (RREQ) packet to its neighbours.  

The RREQ contains the following fields:  
 

< source_addr, source_sequence_#, broadcast_id, dest_addr, 

dest_sequence_#, hop_cnt > 

 

 
 

The pair < source_addr, broadcast_id > uniquely identifies a 

RREQ. 

broadcast_id is incremented when-ever the source issues a 

new RREQ Each neighbour either satisfies the RREQ by 

sending a route reply (RREP) back to the source, or re-

broadcasts the RREQ to its own neighbours after increasing 
the hop_cnt.  

Notice that a node may receive multiple copies of the same 

route broadcast packet from various neighbours. When an 

intermediate node receives a RREQ, if it has already received 

a RREQ with the same broadcast_id and source address, it 

drops the redundant RREQ and does not rebroadcast it. If a 

node cannot satisfy the RREQ it keeps track of the following 

information in order to implement the reverse path setup, as 

well as the forward path setup that will accompany the 

transmission of the eventual RREP:  

 Destination IP address  

 Source IP address  

 Broadcast_id 

 Expiration time for reverse path route entry  

 Source node’s sequence number. 

From this paper we adapted the use of AODV as base routing 

protocol protocol for the application. 

 

III. ALGORITHMS 

3.1 Medical Data Compression Technique: 

1. The color-space conversion from RGB to YCbCr of 

an input image is performed to generate less 

correlated component planes. 
2. Each component plane is transformed and quantized 

to reduce inter pixel correlation and packing pixel energy into 

few transform coefficients. 

2.1. The plane is divided into non-overlapping N × N 

blocks. 

2.2. The blocks are transformed and quantized by 

blocked IntDCT. 

3. The quantized coefficients of each component plane 

are encoded using a hardware efficient encoder. 

3.1. The coefficients of a block are partitioned into DC 

and AC coefficients. 
3.2. The DC coefficients are differentially encoded and 

mapped to non-negative integers. 

3.3. The resultant coefficients are further encoded using 

AGR coding. 

3.4. The AC coefficients are scanned along a zigzag 

order and the nonzero AC coefficients are also mapped to 

nonzero positive integers. 

3.5. A pair consisting of a nonzero AC coefficient and 

the run-length of the succeeding zero-value AC coefficients is 

encoded using the AGR encoder. 

3.6: Each zero-value AC coefficient is assigned the 
value ‘0’. 

3.2 AODV Route Selection Protocol: 

1: When a node d wants to find a route to destination 

node t, it broadcasts RREQ messages <source_addr, 

source_sequence_#, broadcast_id, dest_addr, 

dest_sequence_#, hop_cnt > 

2: If an intermediate node c receives RREQ messages 

for dest_address: 

2.1: Node c checks if the packet is duplicate, if 

duplicate packet is discarded. 
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2.2: Node c updates its routing table and broadcasts a 

RREQ message. 

3: When dest_address receives RREQ messages: 

3.1: Node dest_addr calculates select_routing_metric 

for each RREQ message, and updates its routing table. 

3.2: dest_addr waits for a fixed time interval to receive 
more route request messages. 

3.3: Node t unicasts a RREP message back to its 

neighbour from which it has received the least 

select_routing_metric. 

4: Each node, after receiving a RREP message, 

unicasts the data in that route. 

 

IV. CONCLUSION 

 

We proposed the RMM system for routing the medical 

data of patients in the disaster area. The proposed system 

comprises a set of components which collects, compresses, 
and transmits compressed medical data to the base station 

using WANETs. In future, we intend to provide security to the 

medical data while compression so that, patients data could 

not be misused. 

 

V. APPENDIX- GLOSSARY 

MDP: Medical Data of Patient 

WANET: Wireless Ad-Hoc Network 

RMM: Remote Medical Monitoring 

PHC: Primary Health Care 

CC: Community Care 
JPEG: Joint Photographic Experts Groups 

DCT: Discrete Cosine Transformation 

DWT: Discrete wavelet Transform 

FRS: Fuzzy Logic Based Route selection 

AODV: Ad-Hoc on demand distance vector routing 

MDC: Medical Data Compression. 

 

VI. REFERENCES 

1. Tanima Dutta,” Medical Data Compression and 

Transmission in Wireless Ad Hoc Networks”, IEEE 

SENSORS.JOURNAL, VOL. 15, NO. 2, FEBRUARY 

2015 
 

2. K. Shimazu, M. Ito, Y. Kitsuta, and N. Kawashima, 

“Project concept: Design concept of ad-hoc information 

network system for disaster mitigation,” in Proc. 

ICACCI, Aug. 2013, pp. 1436–1439. 

 

3. G. Schaefer and R. Starosolski, “An evaluation of image 

compression algorithms for colour retinal images,” 

Biological Med. Data Anal., vol. 4345, 2006, pp. 358–

367. 

 
4. D. T. Võ, T. Q. Nguyen, S. Yea, and A. Vetro, 

“Adaptive fuzzy filtering for artifact reduction in 

compressed images and videos,”  

 

5. C. Cheng, Z. Liu, C. Hu, and M. Q.-H. Meng, “A novel 

wireless capsule endoscope with JPEG compression 

engine,” in Proc. IEEE ICAL, Aug. 2010, pp. 553–558. 

 

6. C. E. Perkins and E. M. Royer, “Ad-hoc on-demand 

distance vector routing,” in Proc. IEEE WMCSA, Feb. 

1999, pp. 90–100. 

 

7. S. Ziane and A. Mellouk, “Inductive routing based on 

dynamic end-toend delay for mobile networks,” in Proc. 

IEEE GLOBECOM, Dec. 2010, pp. 1–5. 

 

8. W. El-Hajj, A. Al-Fuqaha, M. Guizani, and H.-H. Chen, 
“On efficient network planning and routing in large-scale 

MANETs,” IEEE Trans. Veh. Technol., vol. 58, no. 7, 

pp. 3796–3801, Sep. 2009. 

 

9. JPEG. [Online]. Available: http://http://www.jpeg.org/, 

accessed 2014. 

 

10. JPEG2000. [Online]. Available: 

http://www.jpeg.org/jpeg2000/, accessed 2014. 

 

 


