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Abstract—In this paper we present Sim-LIT, a simulator of press with techniques based on correlated coded blockls, suc
packet loss effects on image quality over wireless sensortaerks.  as traditional JPEG. Non-compressed image transmission ca
It can be used to evaluate error resilience during the commu- be a good approach for environments with high packet loss

nication. In this first version it allows the evaluation of block but tial icati lead to the lost of bi
interleaving methods. Sim-LIT is highly configurable providing ut sequential communications can lead 1o the lost of big

several options being useful to rapidly evaluate interleamg IMportant portions of the image due to burst packet loss (an
algorithms or to perform extensive tests. example is shown in fourth column).

Keywords-Wireless visual sensor networks; image communica- A Particular example for a low cost method for robust

tion; packet loss; block interleaving; simulation image transmission is block interleaving (or shuffling), [&].
Here, neighboring (coded or raw) blocks of information are
I. INTRODUCTION sent in different packets in the transmission sequences,Thu

As wireless sensor networks (WSNs) inherently involvé packets are lost, we have better probability of retrigvin
packet loss [1], new techniques for energy-efficient andisbb €nough information to reconstruct a missing block by usireg t
data communications are required. Moreover, WSNs wififprrectly received surrounding ones. In order to test tiee pr
vision capabilities [2] present particular problems beganf POsed strategies, many tools allow simulation of WSNs ssue
the transmission of hundreds of packets per captured ima§gch as communication protocols [5] and power consumption
Here, traditional ACK and FEC techniques are poorly suitd§l, but there are not many available software oriented tagen
and classical compression techniques must be hardly atiagi@mmunications over sensor networks.
for resource constrained systems. In this matter, comppress In this paper, we present Sim-LIT_(Sutator for Lossy
should be performed over independent blocks in order tcdavdmage _Fansmission), a simulator of packet loss on im-
making useless many information packets due to the lossag€ communications over wireless vision sensor networks
a previous one. F|g 1 shows effects of packets losses O{IWVSNS) This first version includes the simulation of in-

coded/non-coded images and a sequential transmission. terleaving algorithms for image transmissions using coded
and non-coded blocks. Section Il presents the processing

and transmission schemes possible to simulate with Sim-LIT
Section Il explains implementation and use of the simulato
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Finally, Section IV concludes and gives some future dimeti

. BLOCK INTERLEAVING AND COMMUNICATION MODELS

h( ' !"V‘f The adopted models are simple. An input imaféds a
’ ]ﬁ l (H x W) matrix, I = {I.c}, with r,c € ZAN0 < r <
; _ = _ HAO < ¢ < W, eachl, . pixel containing itsb bits per
(o packetless Recensedmese Reonscted mese pixel. Now, we consider a scheme communicatibn were
%‘;@geaisgim:)h g‘;’;/fgg“cpkgﬁzzg) g‘;’;/fgg“cpkgﬁzzg) we transmit/ in ¢ = [ HExWxb XNVZ“’] packetsP, werem is the
number of bits available for image data transmission in a
Fig. 1. Different effects over received images due to conmination losses. packet. In a traditional block based communication, welyirst
cut the image |ntoM blocks B; j, were Hg and Wp
In the figure, the second column shows that few packate the block’s helght and width3; ; = {I,,.c5}, Were
losses lead to unusable reconstructed images when we corffg <rp < Hp.(i+1),jWp <cp < Wp.(j + 1).




TABLE |

LIST OF SOME OPTIONS FOFSIM-LIT

Option Description
_ adapt ed-i nt er | eavi ng Option to use adapied interleaving
(see doc)

-b

Bits per pixel (default:8)

-detailed-res-file

Ouitput file for detailed results
(default:
./detailed results.dat)

- gui Executes graphic interface
-hb Block’s height (defaultl)
-hel p Display help menu
_ipath Defines images™ path (default:
p . /images/)
- Defines Toss file (default:
-loss-file

./loss-file.dat)

-no- consol e- nessages

Option to not display messages in
console

-no-detailed-res-file

Option to not store detailed results fil

-no-resuned-res-file

Option to not store resumed results
file

-no-res-ing-store

Option to not store resulting images

-resuned-res-file

Oufput file for resumed results
(default:
./resuned results.dat)

-S

The number of bits available for
image data per packet (defau16)

- wh

Block’s width (default:1)

depending on whether the packet was received at the decoder
side or not. This file could be created by using user defined
distribution, network simulators or real packet capturAs.
complementary tool for creating this file randomly is also
provided for testing. After this, a new image is createdloeal
cating correctly received data. Empty pixels are recongsd

by averaging well received neighbors (other error conceatm
methods are also implementable). PSNR between the original
image and the reconstructed image is also provided as ayuali
metric. Various sample programs in C++ asti are also
provided, to facilitate calculations over extensive teSisme
execution options such asno- consol e- messages or
-no-res-i ng-store allow speed-up calculations. Some

e sample images obtained with Sim-LIT are shown in Fig. 3.
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Fig. 3. Image samples obtained with Sim-LIT.

In a sequential communication, we assign and sendtthe
block to thetth packet, withy = L%J. An interleaving disrupts
this sequence. It can be considered as an bijective function IV. CONCLUSION
¥v:I— I werel is a new bitmap with all original blocks  Sim-LIT is a configurable simulator allowing image trans-
B; ; are stored in a positioty’, j) (likely different to (i,5)). mission with error robust methods such as block interlegvin
An adapted version (requiring less memory and calculatiorfar WVSNSs. It can be used to rapidly evaluate interleaving
considers sequential operatioB$; < B j» [3]. Each packet algorithms or to perform extensive tests. For now, this first
p; has a probability to be lost during communication. Diffdrerversion only supports .bomp format. The loss models depends
loss models can be applied. At the receiver side, lost d&a ah the constructed loss files, but it can be possible to cdannec
estimated by averaging the well received neighboring oneswith WNS'’s simulator such as TOSSIM [5]. We use Sim-

H. SIM-LIT LIT to evaluate existing and new interleaving schemes.Heurt

) ) ] ] versions will be developed improving fastness (may be with
The simulator was constructed in C++, wigit+ compiler

i T wa : o parallel programming), robustness, and other factoro Ale
over Linux. Main Sim-LIT’s classes are shown in Fig. 2. .y incorporate other methods and options.
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Fig. 2. Sim-LIT’s classes.

transmission over wireless sensor networks”).
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