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Improvement of LZW Algorithms for Wireless Sensor Networks
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Abstract In wireless sensor network communication,sensor data need to be sent to the host computer through the wireless de-
vice. With the increase of the amount of data needed to be transmitted by the terminal sensors.the energy consumption of wireless
devices is gradually increasing. A complex environment that is not convenient for timely maintenance lead to premature failure of
wireless communication equipment and communication interruption. Therefore, it is necessary to compress the data collected by
the sensor to reduce the amount of data sent. Based on the analysis of sensor data characteristics and traditional LZW (Lempel-
Ziv-Welch) compression algorithm,an improved LZW algorithm for wireless sensor network applications is proposed. Firstly, the
algorithm preprocesses the adjacent data collected from sensor to calculate the difference,so as to improve the repetition rate of
the data items. Then,the appropriate dictionary size is selected and the traditional order memory is replaced with the hash memo-
ry in the dictionary,so as to improve the way of dictionary updating. When the compression rate is decreased,the proposed algo-
rithm updates the dictionary,and saves the common single character to release the dictionary space, for data compression. The ex-
perimental results show that compared with traditional LZW algorithm, the improved LZW algorithm reduces the compression
rate of the ordered sensor data by up to 40% ,and reduces the amount of data needed to send. The compression speed is also in-
creased by nearly ten times,which proves that the improved LZW algorithm for wireless sensor network applications is effective
and feasible.

Keywords Wireless sensor network,Compression algorithm,LZW algorithm,Data preprocessing, Compression ratio
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Fig.1 Flow chart of LZW compression algorithm
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Table 1 Comparison between raw data and proximity difference used
data
427 R H AR
\x07\x01\x07\x01\x07\x01\x07\x01\x07\ x01\ x07\ x01\
e x07\x01\x07\ x01\ x07\ x02\ x07\ x02\ x07\ x02\ x07 \ x02\
) x07\x02\x07\x01 \x02\ x07\ x02\x07\ x02\ x07\ x02\ x07\
x02\x07\x02 \x07\x02
. \x07\x01\x00\x00\ x00\ x00\ x00\ x00\ x00\ x00\ x00 \ x00\
2ok 00\x00\x00\x00\ x00\ x01\x00\ x00\ x00\ x00 \x00\ x00\
LZWﬁtiﬁ X X X! X X! X X! X! X X X! X!

x00\x00\x00\x00\x0 A

LR 1 R, sG-S b il Bods o (71,71,71,71,71,71,
71,71,72,+) , &3 4b # 5 £ g S (71,00, 00, 00,00, 00,



262

Computer Science THEHLEIZ  Vol. 47.No. 5. May 2020

00,00,01=++), FEALBHJS By Ff R 4R 00 rp 25 tH B Hf ) B &2 00,
RS T 800 1 A Ak S W R AR v T B0 1 I A R AL B R Y
BRSOl A F LZW 5k
3.2.2 FHRAMK%

ELZW R4 5k b, i 0 40 e 5 S5 R L 2 i b
B A AT R A T B T BT DK RO et LZW IR
R AR IS B /N S R g AR R
ANFT ORI, MR T A KR A R A R R T, R
RWEET, HFEdd K AR B R, &5
SR 45 S e 5 AR T M/ B S Y DG D RS
SRR T B R R R R

LRl IR X W, B 5 LZW B8k 10 52 KN 5 R 45 Lk AN
4 BsF (1) 1) %ot B 96 R AR 2 B OR

x10°

30 6
. ——mgg| |
= EE |l @
~N
20 4 i
=2 ¥
g N
b b
10 Log 2 &
° =]

0 0

0o 2 4 8 2 4 16

6 10
F AN /KB
B2 LZW S0 5 KN 5 FE 40 H R 45 B [ 1 % 1 56 3R
Fig. 2 Relationship among dictionary size of LZW algorithm,

compression rate and compression time
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IF P+C is in the dictionary THEN
P < P+C
ELSE
IF the dictionary is not full THEN
output the code for P
add P+C to the dictionary
set the sign VALUE of character C in the dictionary as 1
P<C
ELSE
full sign FILL <= TRUE
output the code for P

P<C

END of IF

END of IF
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I T 46 b B A A B AE R S LR, TR R B O AR
WansE k2 Fis .
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IF the first dictionary initialization THEN

initialize all the single character contents

empty the rest contents
ELSE

only initialize the single character contents which VALUE==1

empty the rest contents

END of IF
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Table 2 Comparison of compression effect between LZW traditional

and improved dictionary in LZW algorithm
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Initialize the dictionary
P<0
C=<0
C_cur <= 0
C_pre < 0
WHILE dictionary doesn’t reach the end THEN

IF C_cur==0 THEN
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C<C_cur
ELSE

C< C_cur— C_pre
IF P+C is in the dictionary THEN
P< P+C;
ELSE
output the code for P
IF the dictionary is not full THEN
add P+C to the dictionary
set the sign VALUE of character C in the dictionary as 1
P~ C;
ELSE IF the dictionary is full & &. compression ratio has not de-
creased THEN
full sign FILL <= TRUE
set the sign VALUE of character C in the dictionary as 1
P~ C;
ELSE
Initialize the dictionary
END of IF
END of IF
END of WHILE

output the code for P
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Fig. 3 Flow chart of LZW improved algorithm for wireless sensor

network
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Table 3 Comparison of raw data and processed data examples
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Table 4 Comparison between traditional LZW algorithm and

improved LLZW algorithm
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Fig.4 Comparison of compression ratio between improved LZW

algorithm and traditional LZW algorithm
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