% 28 K% 6
2015 5 12 A

vl FE T B AR (B RAR SR
Journal of Sichuan University of Science & Engineering( Natural Science Edition)

Vol. 28 No. 6
Dec. 2015

X EHS:1673-1549(2015)06-0047-05

DOI:10.11863/]. suse.2015.06.10

T 1 B2 W 4% IRBS Bt i B & L & ik

g, AT, FAA

(BEPO2ERE , ZR N4 237012)

M E AT AL RBRNEAF I F F (RBS) Ak M & B F A AR A M % e A T4 4R K
# A, 3 T — APt a9 5 S # F 7 H % IRBS(Improved References Broadcast Ring Synchronization)
%A R EAE RBS Sk e 2 mh b RO R KB B kAR LR ARAR BRI T B R AR dedm £, R e R A b =k
i 0o 3 B ) 4R £ A IR Al 2 HEATAME . 45 AR R, Btk e Sk B S M AL T RBS Pk, B 4 F

A AR AL L BB

KB M AE T R Y B I AR W% T4

HESES P39I

e

7

TRL A A 190 2% i 1 8 38 7 M 00 DX Jsf iy Ak e A
TR A A SRS T R AL, 80 TE 438 15 07 O By — A4
ZHA LI 2K R GE . I ] [] 204 by To 2k A% I i I 4%
A% STRFAR Z—  FE 2 A TR B i 00 B 137
RV PR IR S 2R 15 ke 2 eV A

P[] ] 2L WL o) 76 £ 2 9 26 B 8 U5 ke 17 )3z
KU, ENAMEE TG Gy AT . INBAT B[] 20 B0k
KF, FEALSE 3 FEEAFIEHLH] : (1) RBS(References
Broadcast Ring Synchronization ) S5y AL, x5 R 3T
Hellein - o FAE R, AR P RS E T
REARIEIFE], 73500 2R 4% A B A HL I 3030 57 225 Bk )
[A] , 3 4o S 1 57 ] 6 S I ) 4 A% , 52 B IR] 20 i 5k
IG5 (2) Tiny — syne SAILH 2 ] S A At
(125 ML, R R AR B 1 I b A% IR M2 A, 3
T B e S R 08 P LA s 1R 2 b S0 Ol A A Bl
it AR R 52 BUAH 5L i 22 Ik 18] [7] 25 (3) TPSN B3 bl

5 B #A:2015-09-29

SHRAREED : A

i, T R g - Bl B TS AN A
— AT AT R T SEBT A 45 5 S A4 A58 ek ][]
A2 BERETT A [L RBS S, AR I
PR AR IR

7EXF RBS Bk BF5 b, 61 % RBS B3 I 4% JF 4 %%
R FIVHE LA Sz B0 4 90 () B ][] 45 T S, 418 o — e i 1) 2
%) 4% 7] # %5 1 IRBS (Improved References Broadcast
Ring Synchronization ) , 3 F 25 %) #EH H 4%
PET 380 2 T A S AR A0 14 122 054 A5, A A A B 22 5K 2
1, R PR B e i A 7 R 22 AR A B 1 A
TR ZEHEATLIIE , IR A /D ek 4 ik b i 2, 5
MEL R
1 RBS H x5

RBS (5 i [7] 2 WL 38 3 ) 4% (7] 4 405 43 41 52 B 4%
WA ARG IE) ) 251 AN M a1 M B 2 %

TR — MERR L, B RO SRR A S A M
BRI ] S SRR L B A B A IR 221, 1 P e W7y s AR e

HEE&TH: BR A AAF A4 (61303209) ;42 % F A 7 B (WXZR1503 ; WXZR1524)
VEBRN . 5K (1989-), B, P L A, B3, Al 4, 2 AN F R B M% RFID 7 @891 %, (E-mail ) hb12081hb@ 163. com;
B A (1974-) 4 #3%, T BNFE REA R B R & %4 JEY% B F s @ e HF 5% , (E-mail ) zhouxcun@ 126. com



48 v LR F AR (A RFHFIR)

2015 12 A

FHE C AR i i 1], Bir LA AR 2 M 8] 22 48, /I 2% 4
AT RN TR 22 0 RBS 3072 AR fg i 4> i) 1) 22, JH:
AT RO RS O A LI ], DA S B A H2
TR E’J I [l ] 22 o

eSS PR I TR R TR A

L
D, = —
e Ve

Horp, D, G SAERR I E , LS5 SRR E K

V, Jy RGN A A R RO HEE . ol T R RE I AE A A IEUE’J
At B UL T OGRS T A% F I [, RBS 559% 2
TR AN R Z [ A% BB N 1] ) 22 {1, o 14 4%
M) SEIR W] L2200 . RBS Bk 28 T RS BT 15
7 IR Y 1A% 18 BT A 22 ] A S B B AR R AR
FR P ) SEE 38 L2 K 5 ) B[] A SR, AT 1 R 7 o

pe @ NI¢

i ¥
P ‘
i I
—_—
(GG R R 5
e @ NIC
A ;~{“1 \
oo 1 \E @
Helloi 2 7 @
P

(b) RBSELIL R R4
B 1 f£5%RS R5F RSB Bk EHERS
Elson S5 )Gl SCUEN] T 7R B 2 HHE S

MO B P Y A Z ] E’JZM@H]WEH%E’J*HQ%%
BIESG . 18 RBS SEuad B b, X T84 R A Y
n A E N m AR R RBS WK O(mn) o X
T2 B RIZ5 ) RBS APLH = A% B Ay , g fin 1 25 01
4, [ 190 245 v 10 152 2 o B B O o v s

2 IRBS 3%

B X RBS S5 A7 D9 45 S 5 R R[] 205 B A1 46 ]
AR RBS S AH A i 22 756 TE R 3 A1, £ 13 2tk
[ 483 TRBS(Tmproved References Broadcast Ring Syn-
RBS S A7 E 1 1 2 A% 3% SE 3R A K 1
R P AR i 26 R0 E T PA T ot 4R R 0 R

chronization) ,

¥ o IRBS 30500 AT Bl , 322853 P20 S B R 45 v i
AT AR IR AL TR] 25, 16 5 R o e ik o A 7 s 22
PEATAE, 0 0o A T VR B T A Y A A M e ] 5 2R
JEAS IR , SR Al
2.1 IRBS tfrwE it
15 RBS B3kh, Y R 3695 i R 16 2 2% 1 B, RBS

SR ORI S AR BR A B Z AN HA BT A 4%
W SR B E"JZIKﬂEEI#lEU VR AT A A
)22 . A 2 (a) s 9 RBS B35 B AR (i 22 i
HRE L BRI T 6 A5 8, o — AN R Ak 1 Al
At T i BEAE T SRR RO 0, RBS S5

SR VENG 2 BRI, TR 3E 0 T 2% TR . B 2(b)
RS IRBS 303k T 6 A7 f 22 Al s B 24
ST HRH B AT BRI S A AR iR
WA TS5 I B A, T WIS AN AR BB B4 F W a5
R AH L O 22 R 1L, 1 AR A 190 285 PP AT TP S AN AH 2 4
W s 22 ) AR 2 i 22 o PR DL 307 0 K B ik 3
LI R A A 22 B AL, B Je T A 3 AR i Al
T AR s 18], S B 00 252 W s s Ta] ] 20

(a) RBSH L

(b) IRBSHE.:

E 2 RBS #i IRBS EiE B mEMRITRERE
RBS 3k i (] Ak 3 2 B A0 36 B2 WS s 1] 52 22 FTE
R W TAEEN NS, ien,jen, n HEL ST E, m
S m AR o MR ) 152 T Bh R 22 43 5
=%;(ijk—Ti'k) (1)
d=(T,-T,) - (a+bT,,) 2)
IRBS Bk, 2 W2 thAFAE n AT i, IR iy
SRR AL W 75, Bl i e n,j e n, Hr
i =) #x L T, 0T 8 s SIS0 B ki
FASHLB ], o s e n, #7RE TS EE m ANSHT 1%
THE TIPS ASAHEB Y 55284 m A~Z7% 11 8 AR A 22
@ N:
SO NEAEE 3)
HRAE Elson 85 A8 1o SEEG 451015 H 0 A~ el o



%28 K% 6 HER,F REERBERNLE

IRBS &} ] B F AL ik 49

[BIAAI AL 22 o AT = 0, o = 11 1 MIEZ0 A0, I I
ARG WA T AR O R 22 AT A

F @ S AR A 22 I L, AR Elson 55 A B 524645
W BRI IRMIE S w = 0, 72208 oy BRI
A — RN 0 BBEPLAEAR, IC o, = (¢,

Orvee o) s W ) RGP B B Sy
— 1 ,eX . (4’1‘ _€0)
pleilp) = (/2?00) p[Z 20 ] (4)
AL 2 W 23R 2% My
-’
ple) = (Fg)eXp[ L'L] (5)
G2 A
_pleilo)r(e)
rlele) = p(e)) (6)
rle) = f:p(so,-,sa)dso =
f:p(go,-\go)p(go)dgo (7)
AR DL 5 B Tk, o MRS A N
_rlei]e)r(e)
mlele) =" &5 ®)
X2 (8) UL %

Inm(@|,) = Inp(e, ) +1np(e) —Inp(e,) (9)
KR (4) ~K(6) WA (9) FHX ¢ Kim T

1 " - zn, (¢, - QD)Z
aln{( 277'0”) exp[[}zo.[z)]}
dp *
oln ox M
{(rg) ol - ]}:0 (10)
dp
— ] kA
Z%a‘gh%:o (11)
SRAGAN AR 22 4 R
o= Z 23 o’a; (12)

“~ oo’ + o
A% o AL AL AL T HE K SRA i AR 7 i % ol A X
(3) v, Ao dme IRHASE s 22 (B AR R TR [ 25 (R 8K, &
TR @ HOAER Y S AR M TR] , S22 P4 BT
FEICY s a] [R] 2
2.2 BEEBMAGI
Wi en,j e n ZAARMBBOCR R

by = ayt, +b; +e& (13)
Forpr, g S0 5 RIS 19 7 Z AR 22 , b, P
AT AR AH B PRI B A LR 22, & R T a0 5 R 4
W) [ — T I TR 0 4 ) A e ) g 22 0 >R JH /)

37 O Y iR B T E S
aij _ Z(tjm _t,f)(fimz_t,) (14)
Z (tjm - zJ')
by =1, —ay (15)

T MR (13) 9 A b i 18], S5 80 5745 5 B i) 1)
#o

3 45 AmERS 5T

>R F Matlab , 76 [F] 25K B | g 2 14 #E DL B[] 25 I 44
S5 MY UE IRBS FvL AT &Ltk . 78— TR
B I 28475 B 400 m x 400 m f4 3R 455 X 8 P i WL A 22
AN TCER AT R 28 75 5 AT R AL S LS, ooy
ZAN AR B, A SR O A Y AR A
#0950 m, BHEALA% i 2Rk 50 Kb/s, S B 1R 22 9]
URAER O AH T B4R QN - 7 a5 1) A i R {28
WAE A 80 m,

T B UE RBS 1 IRBS 19 Flv8 32k 4 [R) 206G B, 3 ok
D5 BAE5 43 WIAE 50 A5 45 F1 100 A5 S AE B R, A1
IRBS F1 RBS F # Mz 19 sl (0] (1 [ 25 i ), [ 3 Sk o 2%
FEAE 50 N15 SURT 100 A5 s A8 B8 [] 25152 22 B s 1]
HOAEALIRAE . F BT 3 Al T ok Y TRBS 533 1 [
AR BALT RBS Bk %25 BEE T U8
i, IRBS vk iy R iR 2 4 RBS vk W& o3,
R IRBS Ay [RI20HK BEAL T RBS 8303,

X RBSIRBS S3A7E) 46 7= A= 14 B A B e o 255 [+
TR AT EAL S, W 4 s . 44T Ak
TR, TR R T RS A 25 AN K (ELBE 5 1 B
ARG IN, TRBS B33 38 ik 41k - 22, HLW] A
F RBS 5y, RIgkit iy IRBS 583 F W [R]85 JF 45 Lt RBS
[ IR TR Z

5 25 T P AR R 2 AN A5 S B0 T I RE BT
FEXTELIET o bl PRTRT 1, i o s A 5 1 o, 7 o
THYREREHSAERG N, IRBS A LT RBS Bk BE S IHFEH
TARFK B . F o T 202 R R 1 [R] A5 R B oK
—HTEBL T, IRBS 53 4H Lt RBS B9k B 6% 51 4711 4B
K s 1



50 v FE LR FIR (AR FIR) 2015 412 A
12 ¢= —
BS 2+ R
11| f 4 HERIE
- ARG 50 RBS 11 [ 550 v 0 AR 1, 8
2 og H 7 —FGHE Y TRBS i ] 7] 22 50k o Bk AN A
>E+ a2 S, 2
w7 KRR TS TS ASTEAS TR A T R B SR F- X R L Mg
| 9% | PR R St 5 1R 2% (8L, 4% B
5 L
Al I R FH8 AR s 26 A THAE X5 B B 18] 47 9 15, 55 BT AR
Y Pl 25 BN TE o e/ Z 3R vk HEAT Al TH 40L& 15 s %
5 10 15 20 25 30 35 40 45 50
IR i s SEEA R AL R o i DATRIERS 2 | TR] 25 0149 | g it
(a) 15 S5 L H50
o ERREAs Sl o — AL : S AR IS N K S A
18 IHAE =~J7 X RBS Al IRBS #4738 56 40 #r , 3 3 i
161 = ELR W], Ok Y IRBS B3k 6] 2005 i F BB FE T A5 #R O T
o RBS %53,
il
= 5% ¥ #
E NESEE TSR YT L PGVIES v E P
& A 2005.
? s 10 15 20 25 30 35 40 45 50 [2] Yang J,Rabaey J.Light weight Time Sychronization for
(}’)ggjﬁ;@fa; Sensor Networks [C]//Proceeding of the Second ACM
E3 FiRE R Workshop on WSNA, San Diego, California, September
19-22,2003:11-19.
2500 —
[3] Gao R,Ye F,Wang T.Smartphone indoor location by
2000
Photo-taking of the environment[C]//Proceedings of the
o 1500 IEEE ICC, Sydney, Australia, June 10-14, 2014: 2599-
o
2 1000 2604.
500+ [4] FMEZE LA B AR T I AR 0 R & AE RS
e
W 2 8% 18] B F P [J].38 15 52 4R ,2008,29(11):40-49.

0 . . . . . . . .
10 20 30 40 50 60 70 80 90 100

i
B4 RSIHEIILS

REFEXSLL

250

2001

40 60 80 100 120 140
El=t g i

B 5 HikgEREXILSTE

[5] #e B 344, E % =, 5 . WSN/WSAN W &4 B 4] ]
T EM AT E AL B A 2012,48(31):56-
60.

[6] Park S,Crespi N,Oh S,et al.Overlay Multicast Protocol
with Proxy Districts for Dynamic Wireless Sensor Net-
works[C]//Proceeding of 2013 12th IEEE International
Symposium on Network Computing and Applications
(NCA),Cambridge , MA ,August 22-24,2013:187-194.

7] EXBARED IHEFT LEERBERNLRER
AR Y EEAR[] 8T 515 8 % 18,2012,34
(9)2174-2179.

[8] Sichitiu M L,Veerarittiphan C.Simple,accurate time syn-



% 28 B5% 6

Gk R B BCE M 2 IRBS B ) Rl F A ik 51

(%]

chronization for wireless sensor networks[C]// Proceed-
ing of the IEEE Wireless Communications and Networ-
king(WCNC 2003),New Orleans, LA, March 20,2003:
1266-1273.

Zhou Q Y ,Koltun V.Simultaneous localization and cali-
bration :Self-Calibration of Consumer Depth Cameras
[C]//Proceedings of 2014 IEEE Conference on Com-
puter Vision and Pattern Recognition(CVPR),Columbus,
OH,June 23-28,2014:454-460.

[10]

Ran e, W FRESAATIEN G, HA R it
HOREERRNGE L FI. LERBRXER
F,2012,46(11):1774-1778.

Zheng Y ,Suginoyo S,Sato I,et al. A General and simple
method for Camera Pose and Focal Length
Determination[ C]//Proceedings of 2014 IEEE Confer-
ence on Computer Vision and Pattern Recognition

(CVPR),Columbus,OH ,June 23-28,2014:430-437.

IRBS Time Synchronous Optimization Algorithm of Wireless Sensor Networks

LING Haibo, CHEN Yu, ZHOU Xiancun
(West Anhui University, Lu’ an 237012, China)

Abstract; Aiming at wireless sensor network References Broadcast Time Synchronization ( RBS) algorithm having a
problem that network synchronous low accuracy and network large overhead of energy consumption, improved algorithm IRBS
is proposed. The algorithm was based on RBS algorithm, and estimated phase offset of nonadjacent receiving nodes by maxi-
mum posteriori estimation ,then used least-squares fit to compensate time deviation and frequency deviation. Simulation results
show that, improved algorithm synchronization accuracy is better than RBS algorithm, the network overhead and energy con-
sumption are also significantly reduced.

Key words: IRBS; synchronization accuracy; network overhead
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