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o ABSTRACT O

Wireless networks play an increasingly important role in people's daily lives.
ZigBee is a short-range wireless communication technology, with low rate, low power
consumption, high security and high capacity characteristics. ZigBee is widely used in
various fields such as the Internet of Things, wireless sensor networks, and medical
services.

ZigBee is an important technology for research organizations and companies,
where network performance evaluation and protocol optimization become the focus of
constant study and research. In this article, a network is built based on NS2, and the
ZigBee simulation platform is based on IEEE802.15.4. The performance indicators for
ZigBee network are mainly packet loss rate, delivery rate, jitter, delay and throughput,
with packet loss rate and delivery rate reflecting the reliability of the network.

The network performance was evaluated in the case of enabling and disabling
the beacon, and the parameters were calculated based on the change in the time
between transmissions. In addition, depending on the change in the behavior of the
packet loss curve and the rate of change of the data throughput, the increasing and
decreasing exponential functions were determined, respectively, as probability
functions that control the behavior of the curves.

Key Words: ZigBee network, IEEE 802.15.4, NS2, performance rating, throughput, packet
loss rate, delay, beacon.
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Transmission delay(ms) vs Packet size(Bytes)

> ~ o
e T e

Transmission delay(ms)
w

o

1

3 . O T T T T T
50 60 70 80 90 100

Packet size(Bytes)

Laiol ana e Jl) pali s Jiey (3) goad)

s LSl Jlsy el dualally Uad o550 it Jame Sl :dajal) olaih Jara 4-3-2-4
POl il o Uit Wiy o 4 ) JSal 3 e

5o onS IS a3l Bled Jaee Mapa ¢ 4l 0.2 bl Sy Seill Jealdll laiy Lovie : oY)
ol a8 Jamay aSal) (Say VLY c Jaalall (el oSl DA e Il

JCE 3 LS ) i) gl LY o dealdl il i€ o)l g b Jane inia el @ 4G
(7)aDall Gis ) il e pumall dpalyl) ADL) Jics 5 ¢ (4)

Y =Y, *e™) (7)
K =4.319 Y, =0.00033) )l asl

31



dana ¢ 1Y) il it e ZigBee iui Jee Jaai Ll 4y

Packet loss rate (%) vs Time between transmission(sec)

0.8+

?
#
/
0.6 f
Iy

exponential fuction

Packet loss rate (%)

0.4
packet lost
0.2
OO T T 1
0.001 0.01 0.1 1

Time between transmission(sec)

UL Juy el Jualill S a3l s Jina Jiay (4) S0

(5) JRall 8 e sp LS LA ee g Agall Gl Jane Bl Cage ()80 Rals 0

Oe il ale IS Laidie da)ll g lan Jaee 058y ppliall (Radll e auagl) 8 30800 Joad Lodie

glaa Jame i pliall Jie ilug i Ji ) zliad 4080 Y ¢ sjlial (86 puay (b Laiw /0.1

ijall gl Jaes o € 50 A )Ll (6 gy of Wl 138 sy L7104 570.4 G sl
.ZigBee i<.il

32



Tartous University Journal.eng. Sciences Series 2022 (3)232]l (6) dlaall dsuxigll o glall @ (s sha jla Zaals Alas

Packet loss rate (%) vs Time between transmission(sec)
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average throughput curve & exponantial fitting curve
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