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Abstract

Currently, most sensor nodes deployed in electric power wireless sensor networks are powered
by low capacity batteries and have limited computing power. For the application scenario of elec-
tric power system, this paper uses a two-way timestamp exchange algorithm to correct the time
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offset and ensure the synchronization accuracy. Moreover, the temperature-frequency offset for-
mula is used to compensate the frequency offset of the synchronizing node relative to the syn-
chronized node in time, which effectively increases the execution interval of the synchronization
algorithm and reduces the communication energy consumption caused by the frequent exchange
of time stamps. While ensuring the accuracy of time synchronization, the communication energy
consumption generated by the synchronization process is greatly reduced. After experimental
comparison and verification, the algorithm designed in this paper has a certain degree of im-
provement in the two dimensions of correcting synchronization accuracy and saving network
communication energy consumption compared to the synchronization algorithm that simply ex-
changes timestamps to correct the time offset.
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Figure 1. Hierarchical topology of the network
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Figure 2. Two-way timestamp exchange
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Figure 3. Diagram of correcting the local time
[ 3. KIEAMATE]

Bl ()i AR R AR AN T S MR [RE I, (b)) RE 2 7 (8] [ — B (8] )5 P 15 A AR R [RI2E B o T 7E AR HiL S
Zt, BB AL, AR A @) EA T H P F DT RS TR M LUAE fratio , WisX(@)Frw: BEJS1E t I
Z¥ fratio FTELHEHARWIH K45 Rx, Rx 1E ry BFZIUL BN SC,  cHE =0(2) 23X (4) rT LAV AR [R5 T 55
VR B A B b B IE R AR A RT RT2 (0ME, ARG,
f(Ty)+Typ
f(T,)+Typ
Hoep,  f(Ty) BRSSO f (T, ) FoRFeFBAT SCART IR . Typ RRRFRATE .

RT = fratiox(t, —t,)+PRT (5)

KG)H, PRT FRIRFEFEIE T S AEA D 25 A7 85 470 (T 2] ¢, B A I S ) [0 A fi S B [BD A3 /5 (OIS (8], RT
FORFFIRIG T ST A0 2517 2547 i IR0 20 £ 5 A2 T 5 RAR i RS0 S PO B T

fratio =

(4)

DOI: 10.12677/5€a.2022.116141 1378 B TR R


https://doi.org/10.12677/sea.2022.116141

AR, R

PR SRR 1 R CEAT ) I TV RERAE e R 20 S, BROAWIARIRZS N P AN AR i 7
DR I AR, RO 3 A s (K (@) i o 4 [RI20 35 sl ANARS (R0 19 md 0 F K52 25 B I A A7 A7 2
HAE B THBUE RS 24 N AR (8] 280d — BrisoE W a BRI (] Jg, IS i RIAE, A 01T sk
MARE) AR RT 59 FE N m 3T A BB F 2P, BA 3 sh R f(b) iR .t H € K
EIEIF (B A28 RT Tkl BEHr, ARF R0 19 A2 I B H N t 7 BE SN 3% 4 T A A7 A% N AF R T e
Feid it A (G) BT —Fe FB AR Rx S (R RT. B0, 5K 3 R f(b)dfdh RT I1E,
WANARG)ATLARE]: RT = fratiox(ry — 1)+ RT3, Hrr 2RI 0 S A b ) 25 47 2548

4. SRR SER
4.1, SHFFE

ANTR) T DT ARV SR R A7 LSRR T7 V5, A ST S50 56 11E 5= T 0 SR AR 24858 1 82 3 55%
) TREN A, HARERMSANE. S25iE R KA Nordic AR nRF52840 Jo2k S ATUE B AE i 5
R RS, I R — AR IIAE . S R MBS R %, 0 & ARM Cortex-m4 4k
PRES, AV PUE S S A D RE Y DSP A TR R A ARG [FIRAC S Keil C51 /R R &
IELE T ROBAE . R BRI S AR P S

4.2. 3FEESEL

ST il FE MR B A TG P2 S A SR D FE PR O BT ST 5 &, et TPSN A E AN
AT X L SEIR U0 UE A SCSRE I A R

4.2.1. RIEXBE S

HRIRBETE AN [ B [ 222 B [ 18] B8 (. — R R I R e 5 R — K 2B e R T Sk i A 2 T AR B ] TR R, DA
NRIFR A IS TR ] BR),  PEBOAR SO 5 TPSN AN PR 22 o BRI L — KR I SS AL IE 24
TR — R E AT [0 5 5 R AS LI ()8, S 1R) RS 1 [R] 20 % o L i [R) S 3B AAR A7 (i 7% i 1 22
{H, BDONPr Z SRR BliR 2 o 4 DRI E [R] 20 18] B X 49 mlgE AT € I R0 I, B 20 2 b i 22 (R
SFEEAE B FRE (B RG T P AE I PR 2 e SEIR A RANIE] 4 Fram, A 0L A A As 4 B2 ) T R b
MREL B SE— EREEERRAR iR 22, JF EHLBEE P R sg i, X AMUS &% .

10i

o

m A E
uTPSN
600
500
2 400
i.ﬂ@ 300
&F 200
i I
0

100 120 140 160 180 200
i 61 [ 25 6 B (s)

Figure 4. Clock error comparison between TPSN and algorithm in this paper chart
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Figure 5. Clock error change plot of TPSN and algorithm in this paper after a correction
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