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Designing of Wireless Power Monitoring System Based on
Embedded Operating System

Yin Shan, Wang Yuan, Zhang Cheng
(Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621000, China)
Abstract: In order to monitor power of every electro— equipment more exact, a power monitoring system based on embeded operating
system is designed. The wireless communitaion protol 6LoWPAN is used in this system. This power monitoring system consists of ending

node, routing node, inserting node, GPRS node and information management center. In this paper, the hardware design method of ending

node and inserting node is introduced based on sensor TV3154 , sensor TA5212, power monitoring chip ADE7953, MCU MSP430F1611 and

CC2420. The software design method of ending node and inserting node is proposed based on 6LoWPAN, I?C

result shows that the error of voltage, current and power are all less than 2%.

network and the wireless communication distance is 80 m.

Keywords:

0 5|5

H, 7 I 2R 1 S ST A D DA A B T AR 4R T S 1 SO
SR RETHAE A A AE AL S A TR R A S, HE RTIFRAE
— il 2 5 ALY T B 25 F H B o U P 0 P HL A B AT SR
%Wﬁ%%aﬁ@ﬁﬂ%iﬁﬁﬁﬁ?ﬁgimykl
R,

Wil 2 0k o 5 R B fir A SRR 1R R R T4l 15 BR
XFHL G B AT MO8 AR AR L 154 5 B i ) I R 4 R R
B H AR SCHR Y — R F i A SUHRAE R G800 Tk vl T W R
55, REMEXTHREHEAT 0 A S U . R T B Mgk
TREE N

BG4 38 15 P WAL 35 ZigBee Hp . Bluetooth #p1,
Wi—Fi fpill, 6LoWPAN Bpifl 4. H ., ZigBee Hpil" ™ Al
6LoWPAN Ppil T FEAR . 3E I F JC £k % % I 4% B4 1% 4 . T
6LoWPAN Hpi 3l AT IPV6 Pril, X4 — 45 M40 IP My
m,ﬂﬂﬁw B AT AR TT LA ) ELHE R, RGN T T A

X A2 1 T I P P R R

%

TS EHEE 2016 -09-05; f&E BA#P:2016-11-02,
TEHEB A0 W1990 - 2 I FH A i+ WF 58 A4, R BN
W R G805 1) i 9T

C and UART. The experiment

The power monitoring system could succefully build wireless

power monitoring; embeded operation system; contiki; 6 LoWPAN

1 /‘ZJ?? ;EIL:‘W 1'l'+

AR ZR G L A S, I 2 R R — RS
BESESR T U0 LR 13 B AR S B IR B A R [ 4 A e A
B 0 7 2 B0 0 o 0 b AR 4 B A M AL . 5E 5 GPRS i@
Eifm%uﬁﬁﬁﬁﬁﬁsWiﬁ%%%%ﬁﬂﬁﬁﬁﬁ¢

, AT R 5. A 1 TR R G AR A R, 2

RS IR T A L A R A W I B A% % A I el Y A R
EAvﬁ(ﬁH%&¢N,%%%%mrm\DEAwﬁ%ﬂ
B 1) A 5 LS S a3 5 GPRS B e 52 B 5 1 156 190 3 3
B 0 1% O

L S B0 A 3 A S T 4 A A e
Ao E T A S AT AR . B S i A K TR G
RS A

ASCHI ] 6 LoWPAN A 2 Jo £ 15 B 8, 3% B iU 5k T ik
ATIFIRAE R4 Contiki JF % . Contiki it A ZXIR1E R G2 —
FRIFFUR I . W 5 B b 1) 2 4E S5 40 4E R 55, 7T LI #E B MSP430
PR, SR IPve Phil . TERBIHL VMware EFF &,

2 RGBT

21 TE 2k L 7 W T R 9 1 24 o T SR AT S b e ) S8
B 48 K IR IR A B . R G BT Y DG AR X A 2
XA BT, R AR RARIIRE R . PL Tkt
FEOit,



% 34 En

mr. . ETIAXEERGENTL RN RS - 23

L2 B AR ((A))
> I?C
E BT B

23/ el AT A

A
Bl 1RGSR ES HE

TR

2.1 BASHNEHER

TR . R R R, RRE A BT, T
e o I R R A S . 8 R 0 R R 45 O B A SR A 4 T
. MRS S, WK, FEEAR TR W, e
PR R A s B A R 0 U AR B A R 4% L LR
Ben s, WS, FAEMP TN Ew. B S500 E
Hegb kg an & 2 Bir R, 4 08 A R R AR TV3154 . H i B
ar TAS212 ¥ He . MRS 3 IR A5 5 & il 3 s
BA) 43 % 0 VR B F B 2 ) B VR ADET7953 MEAT IR . R O
DS 2 0 S L AR 5, S o 00 PR K O 55 R R, R B Uk T
o, ZHZEMATRE I, A TR, AD #8085 A
B b B R A AR AR AR A

S AL }-—P
- MRS
TV3154 | | m ADE7953 - e
H Hrres
me212 [ g [ ADuM1250 o
f f W A
igz] LR
F % L
2 WL S RO A e 2 b
= = c3 = s o6
~ =  100pF |° = |L00pF
|
c1 c2 c4 5
———— ————
100pF 100pF 100pF |  100pF
R4 R5 e o
GND <R9 10 GND
e S 1Kpg 1K
— AN —1 A~ —t
1K 1K
RL R2 R6 R7
1K 1K 1K 1K
= & = S

3 JABLH K

2.2 EERTLZSIMER

TR TSI B4 SIS, LT S B0 A
GPRS B8, Jo £k 5 WU 15 BE J) . BRI B A F 5 0 f5 3%
Ho SlfEE A8t RFE Bt R B B BT Y S B RO AR
T R GRS P s A 4 s . i R RS RE R, E
AL B S S OC HE A F S (TR D RE A . EAb B AR
AR I 0 FE B R HL MSP430F1611. TG £k 4F B8 i R
CC2420, BT T USB LK. Sit&EHERE; Ao, PR R

HLE MR UART, FC K& 10§ @ # 0 5 HAb R P (5 .

CC2420

SPI

usBz. 0 | UART UART

1%C

Ex iy
MSP430F1611
FLASH [«0L 10

ESEIEAES
B4 9 R TR G AR e 25 44 &

3 RGERHEIT

1 VMWare V& % 4% Contiki B ER G R )P L34, X
BETHE.BATABFTRE, TR E2HELH
MSP430F1611 . T2 PS5 dU R it
3.1 AT ARG

LAl R AR AR AN B 5 TR .

L g

OFEYS

| murmmm s
;’ 3
P L5 47 2%

i 02 EHABLI LA
LIRS
BT oy
kY UL
4k Y
LU
1At BT ot

P 5 2 B AR

R Z G B E A RS, AR A K, AT
B2 B ORI 25 RE G 6LoWPAN J6 £k 3 £ P A%
R R S HAT AL, B B R R B AT POl .
3.2 AT REMERIT

BT SRR AN A 6 7R o AT RUHE 52 ) B
BFATEA L, B AT e . %k B s LB P B
GPRS B, AT UART S 4738 (5 il .

4 MWKXER

1T 9088 A5 (AT B AN SO (] e R TT SR 52 4, IRIIE R 4L
PEAE . )32 35 A SRR, - e 5 20 vl T TR L o O LK
W2 )E . ANERIBRIEES . SES 58
BILES BB A XA, FAES REMR I /DERDLIE, B
PRERMHRIE ., BHE SRANEE . BIERGEXN T2
Hor i PERE .

CT ¥ 28 30



e 28 o

PSP A 5 4

% 25 &

575 —584.

[2] Coifman B, Beymer D, Mclauchlan P, et al. A real-time computer

tems for Video Technology , 2005, 15 (4):

vision system for vehicle tracking and traffic surveillance [ J].

Transportation Research Part C: Emerging Technologies, 1998, 6
(8): 271-288.

[3] Zhou Y,
through occlusion [ A7J]. 9th IEEE International Conference on
Computer Vision [C]. New York: IEEE, 2003: 1079 —1085.

Cad Sk, X0 ve, WO JET MM HrroR i s U] 3t
BOHLRLFIRTSE . 2012, 29 (1) 344 - 347,

(5] Mbiez, £05ME, T, 5T18 50— Sk st £ o0 51 7 ikt
70 (1], W HETRKFE¥M, 2007, 19 (4. 90 -94.

[6] Bar-Shalom Y, Daum F, Huang J. The probabilistic data associa-
tion filter [J]. IEEE Control Systems, 2010, 29 (6): 82 —100.

[77] Svensson L, Svensson D, Guerriero M, et al. Set JPDA Filter for
Multitarget Tracking [J].
ing, 2011, 59 (10). 4677 —4691.

[8] FE #I. UH4EfF. BOAUME. —Fb BT ORS00 2 B b5 IR B 80
Kl [J1. 7. 2008, 36 (3): 586 —589.

[9] £ #, 30MA, g, JT 2200 BRI 232 3 B AR r9 £ I 5 81

Tao H. A background layer model for object tracking

IEEE Transactions on Signal Process-

B LI] . T EEREIE . 1999, 4 (6): 470 - 474,
[10] L Multiple Object
Tracking under Heavy Occlusions by Using Kalman Filters Based

Marcenaro, M Ferrari, I M archesotti, et al .

on Shape M atching [ A]. International Conference on I mage Pro-
cessing [CJ. 2002, 341 — 344,
[11] Ojala T, Valkealahti K, Oja E, Pietikainen M. Texture discrimi-

nation with multidimensional distributions of signed gray-level

differences [J]. Pattern Recognition, 2001, 34 (3): 727 —739.
[12] faHAE, HEE%. ETERERNMKEENLZZHEHRSH

[J]. JeHi A, 2009, 36 (7). 28-35.

(131 X, M5 T, Mo, AT HICACE 3 fh (4 19 1E 58 — 278
WREE UL RN, 2002, 25 (7). 747 -752.

(140 8wk, Jrsm. FETFIRmEARMIZE 3 B AR K AR B 7 % 0F 5
[J]. BHE SR, 2009, 27 (12). 55-60.

[15] Kannan S R, Ramathilagam S, Chung P C. Effective fuzzy c-
means clustering algorithms for data clustering problems [J]. Ex-
pert Systems with Applications, 2012, 39 (7): 6292 —-6300.

[16] Rk, ST £ W S5 REFORTE [D]. W%, %
R RHRR A2, 2007,

239,999,299,299,999,999.999.999,999.299.993, 999,999, 999.999,999. 299,999, 999.999. 999,999,999, 999.939,999.999.999, 999,999, 999,999,999. 999,939,999, 999.993,999,999. 999,939,999, 999.993,999.999.993,999,999.999.933

CRAE5 23 50

AL
—
IR
WA
l IR E &
AT
o ORI 2
Aol | [ R ATHR
/GPRSELHR l
RIEHH [ Taamxes
IR QeI
(SRS
L]

6 AT R TR

SRR, B RS RE 1. 2R, HATIREE 2%
LA
F 1 AR EEER
HIigfE/V SAE /v AR 5 22
175 178 1.7%
189 186 1.5%
203 200 1.4%
217 213 1.3%
231 227 1.7%
245 248 1.6%
F2 MR R
FIR{E/ A SEAE /A AT 5% 22
1.42 1.44 1.4%
3.21 3.15 1.8%
4,28 4.35 1.6%
5. 34 5. 44 1.8%

Fo . Xt 6OWJlT(@IJJ?Eﬁ1T(ﬂ . MERENT 25,

Xﬂ‘%éﬁﬂﬂﬁﬁbu s REAIM KT, X 6LoWPAN i {5 i
{l}_" fEt ﬁ'fnﬁ‘ﬁ 80 m,
5 4ig

ARICBET —Fh 2 F Contiki i A XM R G M L LB S
WW%%,u6mw%NWh%%%%mu,ﬁ% [T
WL AN AR L, K, R E RS Bd
Eimm\%%%Mﬁ%ﬁ“m,#Hu O
6 LoWPAN JC 2R Vp i3 4% i 21 i by 5 A sl AT A, Al 4k
fEM4 . e AT A REEHG B 1% 5 B K b 11 3 WLk 3 GPRS
Rl G B 2138 15 0 2% S B Ry I 4% i 310 0 AR 0 2o . R GE )
HLHE %ﬁ\%%%W%ﬁﬁﬁ%ﬁZ%uwom%%ﬂﬁﬂc

6LoWPAN i {5 i 8 n] 3k 80 m.,

SE ik

(1] 2kHr3C. 3T GPRS 9 4 A 20 ds Jp W 045 ¥R %3 [T]. ®ER
2013 (17): 20-21.

(2] BN BRTA . SR BT Wk I A 7K BT e £ e T & 4 it
Hsem [J] dFspLma 54, 2015, 23 (11): 3627 - 3630.

[3] Gu LX. Advancement of Energyplus and ITS Coupling with Champs
—whole Building [C]. Nanjing, China: The 8th International Fo-
rum and Workshop on Combined Heat, Air, Moisture and Pollutant
Simulations, March 20 -22, 2011.

[4] McCutcheon JE, Wang X, Tseng KY, Wolf ME, Marinelli M
Calcium — permeable AMPA receptors are present in nucleus accum-
bens synapses after prolonged withdrawal from cocaine self —admin-
istration but not experimenter — administered cocaine [ J]. The
Journal of Neuroscience, 2011, 31 (15): 20.

(5] kit i, fHAige, ZEMHIL4E. 3T ZigBee MBS T2H J7 N R &
[J]. BHL#EH, 2011 (35): 109.
(6] 2 B, M # T Zigbee LM HBMAL [J]. FEH

A, 2012 (11). 137 -139.
[7] TIRRE. RZEMSS5HURAI (M1 M/REE: M/REE Tk K% AR
., 2002,



