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Synchronization Protocol of TDMA Ad hoc Network Based on Time Slot Alignment

JIN Rui  LIU Zuo-xue

(Academy of Equipment, Beijing 101400, China)
Abstract Through researching the TDMA time synchronization protocols STS and TISS, this paper proposed a TDMA
Ad hoc network synchronization protocol MFSS based on time slot alignment. The MFSS protocol uses the work cycle
as the standard of synchronization among the nodes of Ad hoc network. When the node accesses the network firstly, the
two-way interaction and time slot alignment are used to eliminate the transmission delay error and initial time deviation,
so an initial synchronization can be completed quickly. Then,the clock drift error among nodes can be controled by the
monitoring process,and the overhead of resynchronization is also reduced. The simulation results show that compared

with STS protocol and TISS protocol,the MESS protocol achieves better performance in terms of synchronous conver-

gence speed,synchronization accuracy and synchronization overhead.

Keywords

1 3l

Tk B AL 4% (Ad hoe) J& — P AS 4t Jik i 15 it 177 P 3k
L 04 6 AP DO 5% O 5% 15 3 El 22 AT R R TR P R T
Vi ) {7 35 B9 A B [R5 LR (MAC) — B2 Ad hoc M 26 )
WFoE s, Hop, 3 T Ad 43 £ 3ik (Time Division Multiple Ac-
cess, TDMA) B 43 B #22 A ALl PR 2L a7 90 2% 7 ik 4 | A% i o
JE R PR SRS BT T A A MAC J2M . TDMA
Jr2E s A2 W R ) D0 PR AR e — A I [ R o L L By B
ALHEAT I B - Rt b A w20 . HAT. B AR 2
BN R 2 Ph Bk 42 B, H o NTP (Network Time Proto-
col) ™3 3 WL 1n] 22 AL ) B AR B TR 25 T B 1% e A
TPSN(Timing-sync Protocol for Sensor Networks)™! F] i /3
BE ST £ Bk i Z ] 4 [ 2 ; FTSP (Flooding Time
Synchronization Protocol) ™) 3% I £ 1 48L& 5 75 A+ B2 1 I 4o 2
FoiR 25, XL PR ISCLE A% 338 [ 2 T JEL Aok 2 LA I [ 381 s B 1Y
B T (EL B i) 8 5 52 7 15 0052 0l T EL7E IR 20 K 8 225K 3
I IR RT o P 8 2 . 6 TDMA J5 3UF o it T 0 i 2%

il

PN FE H 1 :2017-05-01 & & H I :2017-09-01

Time synchronization, Work cycle, Clock drift error, Monitoring process

A LA TR A A e S e B RS R ARG B 1
B TRTA 7 1) T B B o B ) 52 B IR) 25, 1 A T DR
BEETL R Ok R £ i TDMA [R] 25 B 33005 8 3 Flr isf B 4o v
77 R GGG R D Up AT 456 ek . AR SCE O WA SR 11
TDMA [R5 P WA 76 B Bl B B3t T — P HL A 3= 22 W D T e
Y ] 26 Bp i MFSS(Monitor and Fit-Skew Synchronization)

AT 2 A0 PR TDMA [5]25 Up AT 4 44 3l i 20
LA Ay SR 45 MIFSS RSl iy B R B 58 3 WIEAIR R T
MESS P 0 [l 25 i A s 5 4 99 3 X e 05 J0 20 B 7 MFSS
PR SCAY [) 20 1 B 5 B e %42 SCREAT 4 .

2 HXIE

SCHRL7J7E FTSP sl i) Fe a1, A i Biox o O Xk i
T —HiE T TDMA 7 R 1 R 2 13 STS(Slot Time Syn-
chronization) , 2 P S0 3o 52 56 §IF B T 4% 15 05 O B b TR RS
T 4 I 18] Py LA R AR, PR B Al 4SS A0 T i8] 4k R 3 (D)

L(t)=0+a)t+L() (D
Horf g R LU B ] o A 2 I B RS , B AR O T I A RS

& 993 —), B WA, FENFR I N IE L H AW MAC 2P, E-mail : 394744537 @ qq. com; XIE2E (1962 —) , B, il 4, ##2, £ %

WFFE 07 8] N JC R ZE S (5 B AL B, E-mail : 12x626 @ sohu. comGHEF/EE) .



556 W 4

i o 45 . — iR B PR 7 28R TDMA B 21 M TR A il 85

0 A8 IZBR A7 FE I B EEAS . ELS R 000 i B EE AR (A
AWM 22 I 51 A R ) 35 25 PR R I RS IR 2200 L ()
AT S W IR A I [8] T 2 5 R LI RS — B
PR AL 2 47 TE 400 4 1 8] i 22

STS YRS, 35 sU7E A 3% (7] 26 1 2 I A% 336 24 17 19 1) B 5
ASN(Absolute Slot Number) , Y& 2131 & 7937 &5 57 20 5% T A
A ] 2, FEAR 96 B 5 ASN T35 & 3% 35 A B KR B[] 45,
0 SORE HE T AR AS L TR 4 =X (O P A AR HE I 8] 2, 8 %
LT R A H B R AR Lo K s Tl AR 753 K (2)

ts —tg =atg + L{ts —1g) )
Horrsa R L (s — 1) 43 3R 7R & 38 75 AR T e Wi 5 iy i
B EERS fnt 22 FIR) 46 ) TR i 22 . R RTEWR R 2 A (is v tr)
Jo s AT LA — B e PE LA BT A o FL (g — 1), LLAR
£4 8 T RIS SIS L itk BIAT 58 B & 3 s )25

STS WrisC b, 35 g0 I 8BRS 04T T AMEE TR AP LR35 T
WA KIGAEBLT 7T LUFNR] 2535 s AR R R A I 1] 9 [R) 25 3 <
TR D 0 JE B N TR T, Herb TR IR 2D A
SEMRAE FTSP P i o 52 50 B 1Y 35 AR B 30s 1 15 2 Y [ 2
{8 ABLLE 52 B B P v iy 22 ) 109 B2 8 1% 2% 23 B A1 St IR 8 Bl
BUAEAL A 23 2R A G e ML G A8 AL L R AT A 7T e 7E 22587 W)
BHTH AR 22, S 4, A TE R AP i b S AR A T
U s ) BUIR R A HEAT BL G 1150, 5 3R] 25l S50 i 5018
B ¥A %I e, SCHRE8IHE I T —Fh B T NTP X n) 28
AU A BB E A 8 TISS(Two-way Interaction Slot Syn-
chronization) , [ 2L i B2 A0l 1 I o

i+ ##=0 1+ E=N,
Ndelayi : Nielay -

| | , ¥ A

I |

! I

! I

BROA 1 | /RANGE BRO

M .

! . R NF A

B 1 TISS Wiy R A 72
Fig. 1 Synchronization process of TISS protocol
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Fig. 11  Time difference of node 1 and node 0 among the
three protocols
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Fig. 12 Time difference of node 2 and node 0 among the

three protocols
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