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ABSTRACT

The IEEE 802.15.4 offers standard about PHY and MAC layer and features low power, low bandwidth, and
low speed data communication. Because of this reason, IEEE 802.15.4 is only within a limited range such as
sensor detection and home network; nevertheless, the research about transmission multimedia data like voice
packet through wireless sensor networks is conducted widely. In this paper, we proposed the group
communication system based on the sensor network. TDMA/TDD MAC based on the IEEE 802.15.4 PHY for
voice communication on the sensor network is designed by improvement existing peer-to-peer voice
communication on the sensor network and hardware is implemented for group communication. To measure the
quality of designed system, mean opinion score (MOS) is obtained from the experiment and verified by using
sine wave method. As a result of an experiment, we expect that a many cases of application solution can be

developed using presented system.
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Fig 1. Full-Duplex Multi-User Voice Communication
Systems Based on Sensor Network

Mobile Device= AFEALZ slold 24 A3 E
=1 % 4 g9J== 33, Coordinator+ 2t
Mobile Device®}2] IEEE 802.15.4 PHY7[Hke] F-
A Al IRl 54 S sk 9
gk}l Coordinatorellx] 4%l &4 A3= zhz}o
Mobile Deviceoll#] Aol ALD=+= IS AA

:]

22k AMgals Eelel SAEE ohEt 2
Coordinatorel] <1Z4% tf& nE AlgA=e] SAS

A == 7otk



v/ AA vEA= 718k ok ARSARY Full-Duplex w4 541 A12~8l% $13F TDMA/TDD MAC Z2EF A7

=3l 7 Mobile Device®} Coordinator =5 U
Foll G.729a EH-S A|¥I5H= Speech Codec Chip
I} CC2431 Transceiver’} ARE=|=H],  Speech
Codec Chip> oPdZ 7 dlo|H{E G.729a F9WS-
o83l opdE 1 SA] Alse} dlolE] 7k
o= W3S SlEE 3l CC2431 Transceiver=
IEEE 802.15.4 PHYE °]83F 74 Al & +
UEE gk E Azde 3’E AARE
TDMA/TDD MAC# sl=go] Fx= o}l i
o] vreplsich

2.2. TDMA/TDD MAC A4

B Al2HE 98] AHEe] AASE IEEE 802.15.4
714ke] TDMA/TDD MAC Frame<> 20 Bytes] <
4 B Abel=e} Y 10 W] ARSAE AAE
T ke 7 R BAS Zderh Ak
TDMA/TDD MAC Z2ZEFL2 v 20 ms "t} Al
A VELZE 3l AFe] o]FA=H o= & A
2~"lol|x AR-3= Speech Codec Chipe] <A1
5 Z}Zbel| disled 20 Bytes/20 ms H¥E REE
Z|d5l7] wjFolr) gk B Z2 T2 Inter-slot
Interference S 3|33} A|2d] U 24 4% A
2] AI7ke ®BAksl] flete] ZF El]l &5 Alevitt
ZZA el g3 Aile vtE B £
Akl itk Akl TDMA/TDD MAC Frame
< ofefe] 27 29} 2tk

20 mse] ZHols Z+= $1°] MAC Frame
7N Guard-time <% (2x0.22 ms), 3 719
Beacon €% (0.7 ms), 3t 7H®] Paging &% (1.1
ms), &8k 70°] Processing Time <3 (0.24 ms,

10x0.2 ms), & 7H°] Broadcasting <3 (1.32 ms),
3k /2] Access &% (1 ms) 18] 4 719
Uplink Traffic <5 (10x1.32 ms)2& -FAIEe]
slom 74 S22 dHole|e] AE wiekl| wet =2
Al Downlink Time <53} Uplink Time £5%°%
TH 2& 4 9t} Guard-time £F2 Inter-slot
Interference S ¥|3}7] 9Jsle] Agd®l &£Fola,
Beacon <F9 &2  Coordinator} Mobile
DeiveeZte] 5713ks 913 &0l £ A|2=wlellA]
= vl 20 ms "lt} Beacon <55 E3lo] FUE
WA ¥t} Paging €52 Coordinator 24-€] 7}
Mobile Deviceell 83t w7 2HE2 AL3p]
Hal dasiel ol AHdEe viHe= 7
Mobile Device W+%2] Speech Codec Chip =
CC2431 Transceiver52] Z7|3Ae] D&z Fto]
t}. Paging &5 % Processing Timel -E3toll=
Coordinator®] MCUZEYE] CC2431 Transceiverel]
A 54 7 dlolelr} A=A =) o]t A=
= 24 A7 dloleE 7 AldellA] Sol 24
Aeso] FAE S Eld, o] 54 HFl dle]
E]E52  Broadcasting &F°] IE Flel
Coordinator2%€] Z} Mobile DeviceE°lA =T+
Al AE Fok 19 1HFE 3 7] ddE
£Z 52 Downlink Time €308 25 & 4 9]
ct.

Downlink Time <53} Uplink Time €52 F
Time <% Alolo $#]x|3} Guard-time £%° 2
B A]ox|A] EHr}  Access EF2 ZF Mobile
Device 2%E] Coordinatorel|A] Call A|=S A7}

Uplink Time Slot

Guard
-time

Access Uplink Traffic

Processing L Processing Processing
Time2 Timel0 Timell

Guard
-time

Processing

Beacon Paging
=T Timel

Broadcasting

Downlink Time Slot

8| 2. A vEH= 7ME o< ARSx17F Full-Duplex

4 EA1S $13 MAC Frame 1%

Fig 2. MAC Protocol for Full-DUplex Multi-User Voice Communication Systems Based on Sensor Network
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