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Abstract ; In order to improve the informatization and automatization level of infant safety management in a kinder-
garten and reduce the occurrence of infant safety accidents, this paper describes the application of the method of in-
tegrating radio frequency identification and wireless communication. A set of wireless radio frequency identification
system integrating the ZigBee network was designed and utilized, and it was discovered that the system may be ap-
plied to the infant safety management in the kindergarten. In this paper, the authors elaborate on the structure of the
system, introduce the design of specific hardware in the read-write device as the main control module, RF trans-
ceiver module, display module and electronic label, and give the design structure of the system software and the
flow process diagram on the design of the main program. It is shown by actual deployment and validation that, the
ZigBee network of the system is stable and reliable, and the data transceiver is accurate. It may adapt to complex
building environments and achieve long distance recognition without orientation configuration. The RFID system may
greatly improve the efficiency of infant safety management in the kindergarten.
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A IR TR A8 SR M ety X e 5, A7 i
FANEIL AILEK ) 5 0 F 8, 1N ZigBee
P 2% 14 24 3 A, S B B 55 48 2 SOOI ) 132
e R

IR A5 AR R ] A By 05 i, FL A A [
ARE PR T, A B S B ALALIE 42, A 5T ZigBee
P 28% 14 A 7 P T 2 A, A TR DR R A e 2%
AR e

A HLE i RS-232 HR 171525 45 P g
WAE LU Zighee W25 b AL 54008 | b BEOT DR A
BB, XA R GEHEAT S B B S A Rk A
il fir 2, HA O 542 i T BE.

2 RGEEMLIT

2.1 RFID #5258 4 B BE A& T

RFID {5 % WL T [, O] 45, 16 H TR A
bel Sb 2 IE BT G, TAE T ZigBee Bk LIRS S
DORPRAS, A {7 = ) 5 = s il A e | S 0K e A
B A R i R AR ST AR A A
P IRAF AR K r R R G055, IR 3 FIT/R B2 S #RAE
R — X3k P 52 6] bR A A DG A R A R SR R I
7, K BE BE ATl  ZigBee 484535 3] b ALk
TR AL B K 1, AT S LA A TS 4 1
FERGRS TR FRE T USB  RS232 {54 1 F #ak k%
25 AL,

\t SRS

CC2591

| ms |[ea] [ wor ]| 11aG
) !

Y

H TR
%ﬁiﬂﬂiﬁﬁﬂegﬁl MSP430F 149

A
= USBH%H
o T RN
CC2430 H
)

v ] [smtutn | [b- s
3 ZigBee BHZ/EEBR/EN

Fig.3 Structure frame of ZigBee router/reader

2.1.1 EiHBER

F LR F MSP430F149 B 1 HL, 17 5 45
WH P84, SEIEL S 1 A i AR i i | 22 4 il 5 5
PCRAT 5 I e Aty 47 ) SR AA0AC 2 BB 1) T A AR
ORI I s B 3% s SRS AL FH AR
JP2Z B 5 A7 g L. 9 LR K5 B 4.
MSP430F149 #4447 6 1~ FH 3470 1 P1 ~ P6 (
t Pl P2 BA HRITThAE, P3PS i[RI A (A
B3O DIRE) (1 ANETTRERZE WDT 2 4~ 16 i
BHERAEE TA J2 TB 2 A~ B ATl {5 L USARTO &
USART1 %, n] L) J& ~h A B 9 32 0 7 2207
CC2430 32 #F TTL MLV AU ERATHE 1, 35 BE B 42
TPiEAE , O AT f S e e AHL 5 AT AILAG 322 11 S
AN B, Tl B PR R MAX3232 58 il 1
HL - A 4. MSP430F 149 5 CC2430 3 {75 L 8% 1 K]
4 fir7R, B H LED1 LED2 . LED3 43 51 T-45 /= 20k
B | R B T LR

VCCh
i £
= N )}U;p
«@ a) —
o Z.
2l
@) <
Zl| |
2 S| |0 %iﬁ
© 13
.0
.0

17
‘ E§18_
()23
24
ik
(9%}
z
=
5 <
Z ek
:L* =
7] &
5

=
o
o
Vee
Z
Y 1 ~
2 i vCC
N
(o]
I GND

4 MSP430F149 5 CC2430 115 &
Fig.4 The sketch map of MSP430F149 and CC2430 I/

O connection

2.1.2 HHHPIKCA B

SRR ST R SRR S 8 KA v
PRI, S B P R 5 TR A8 Y AR SR
B R €C2430, N ZigBee PR, SZHRIR



. 468 - OB R

&
3

S ¢

BRI ZigBee 7 a5 ARG, 1A 20T 1 SS9
Ny AR R 3.3 VA 1.8 VO HL IR E D
6 U R IR RS T A L B A A/ R L B L 5 S
FHUF SR EE™ .

B — e &y )L Bl S [ B8 A S 3% 3l
R L 19 s A3 AR LU HE CC2430 5 RZ 2 (]
e €C2591 S AR v ( DL 1) R & R AR I
F 5 B ER.CC2591 i i B3Rk 22 dBm, X} CC2430
AOREI R U TR S 6 dB, fE L E Y RS Sk iE
T RITIX 24% 7 5 S BT i s o 8 ) A
2.1.3 45 Tk

FH T A S s AH DGR B, SEUH P A 5
) AALIE . MSP430F 149 H A K255 10 B A7 it
i, 7 S SR AR B SRR A2 A AR R
SINRET R G A UL E 4 D IRERE R 1| NE AL
PRl WA N D) g WoR B T B oRgh L 4L
FRMSHE L A E R REE B S BoRi g
TEH] DMF50840 564 iy 75 i, VA s 455 1) 4%
KM SED1335. MSP430F149 5 SED1335 J LCD #
P Tl BN IEL 5 .

ps.0-p5.7 k=] Do-n7 | [DATA
H|3Kzh %
MSP430 SEDI1335 5 —%
P3.0 =1z | LCDP | 22
o1 Ll es PR ]| | 8
P32 +— RD LCM | fhHE Hai#
P33 — wp

E 5 LCD3#OBK
Fig.5 LCD interface circuit

2.1.4 HAzhaeatse

VA iERL B % F AT45DB161B £ 47 FLASH
FEfifias , 9B R DL A a8 25 (8], 7 (81325 e Bk
i FH S SRR A7 1 R R v SR A I 1 FR
FARZE , RIS ORAE T s 1 P

WEBRYUH T35 & 5% SRV T8,
DTS A%, 5 e A R R DR AR Y
LB A B A B 2R Rk 45 B AL L USB
Hz L AT IPS1582, AR AT 15 4% 1 6 FH MAX3232.

HLE R SR T AC HUUE | USB HL IR DL K H, vl it
HLAHZE G IR, s a7 B R R e L
LSRR A W T, LA B f2 MSP430F149 5 4b

FIeSE+5 VAI+3.3 VAY B R R i PR TR
2.2 RFID BBFHRETE 4B BRIt

EER R Ry N S TR PN N R T
CC2430 HLUERBIHL A, Nl 6 Fr . TEH FAnss i,
CC2430 PN ERFFAift i A7 fidt b 25 U2 1y 40 S 431 s 25
FHOCAR B, FL TR 2 2R FH R i/ e i T AR, T4
iR il 8051 PUTILE 2R R 4 Ml L&k
i F B 58 U PR 4 515 25 Z W 148 2155 Rl
SRR AT S AT AL Gt Sk PR BB |
A 2 WORAT: 55 . KRR /AL PCB IMIE K&, H
BZENHIAE PCB Al b i 3 V Al dnea b il (5 548
INKT AL I TAERT ) TAEFE AT R0 R 30 55 5 3
ITINBRE R EHE R AT

EGHEET

o Y

I T 2591
Wb < SIS CC259
= CC2430 |l D
ER

El6 BFirEiEtmikREE
Fig.6

3 RAREBAFLIT

RGO EEE 25 FARZ LA
KA BE  ZigBee W45 ToLk 38 15 BB A1 B4
MLIG 3K JOF & 2 5 & ik A X8 45
MSP430F149 CC2430 45441 B () w4 AL R Iy
AR/ AR T SR 5 R R R
7 GEAR AT SC i AP AR 4 B AR R
BLSIARES B 3 10 0 R B 9 Jo 4R A T
BNARGEFRET LR/ BEAERRE, ZigBee
o £ fi4) 2 K TG LR T 1 1T
3.1 REEXBEFRER

ARG FERFRAEEME 7 iR ARG ERFE
3252 1, MSP430F 149 (CC2430 K /MRS B 11 Zig-
Bee VMU IIF s B0 45 46 TAE , IF4TIF H W7 ; ZigBee
TN 2 ST A R 2%, 3% F e A 3T s A 45 | I
KK AL HAR g i A DA 54T R T E A
FURCE TAEAR S 3 o G g5 1 5 AR IO 8 442
SRS 5B R B (5 SRS R
S SR E PR SRR T ZigBee M8G5, 5 AL
vt 17 8 AL BAALCRRSS AR ), LIRS
e gl LN

Frame of Electronic tag



2 25 RFID $oR Y ZigBee MZ8 Rl A4 L L 2 TR S

- 469 -

(JFts )

y

BRI l—»‘ PHREEE R, EIMI%, BEAMZIRITIRGS

N —
B B R B A R
Y

BB R ERE L

I
% =
¥ ¥
| Rz B AR abRE
PRI RSP kibFEms [T
¥
N
BRI & bR
Y
FRZALIEUID RIEBERIES

1
e T B R o
BERUID I it

BARWGE S ZigBee
P2k ke Al

AR R T SR

SR AR
PN

1

PREFA. ARURTR I ETRE S H R

| steesamzs |

|

B7 REIREFRE

Fig.7 Flow chart of system main program

3.2 ZigBee MEWHAE R L LBFIZIT
3.2.1 ZigBee M % #205%

ZigBee MZ% 5 mi AT A SRR IT 243 H]
(1) Z—stack PMSAR, IF7E LN )2 B IF R RR T, 58 1
D 245 114) 7. B B PR SRR 1 I S ST 3 A B B,
&l 8 Firs.

Graa)

\
| Zsuckbhidiemniit |

'

| 7 Coordinator | HEANTELIEVRIRES

1 !

Joi5h ZigBee 4%

TRl

| BEE ML PAN ID | fF ZigBee
* FATEIMN L
| X E Coordinator ik | ‘
* A B
JRPESIAIE
ik

B8 HEIMERE

Fig.8 Flow chart of creating a network by coordinator

ZigBee W45 FH AR 9 46 3 Fh b 4, S B 41
WO R G 4 R RN ECE I e T RE e ek
RGPS L5 2 AT PR T AR S5 Bl
F RS A DRI 280 A5 B ph 0 AT 8 O
JA X BB R SR, B AR B 28 A 2
TEAS E BT BE. DM A8 S TR R, IR
EAFTEBUA LS W SRAF 7 0 5k 18 2 30 P o
T KR ARG R , AT M4 A2 e A
R RG2S HAEE I8t il iE , i
R4 ID, S R4 R4 S DLUJG 5 H A 5 o A
LT TR B B, & B E 1D A4
PIJR R ASE2 A W SR 2R T P
K962 15 25 N R J k| a0 SR 2 TR e bk s
SRR AT R N I R, FF 43 Bie s ik 25 2R A
g S R 12 S i s W O - S e Va1 W e e
SIS 4 v 6 p Y 0 B D RE S v 4k R
FAG RV RS TG A, G4 45 155 s, &
Uit 19 S 0 45 B i R APRBIR | T A e 4580 %
AR R



- 470 - ;O AR

¥ 8%

3.2.2 ZigBee M #4918 13

LB A 2 iks X RS 2 8 A7
HLA B ks X 15 B 19014443 A 5 {5 B RS =X,
B ATRT LAIHL T &4 B AR
H UID , 5 H 7 hm 25 R 2, 52 B By il 4 54 7%
PRSP AE AR RS L ARSI, 418 UID 476 s ds
i, 3 [ B UART K% 5| ZigBee 7 . 280717 038
it UART SRR A 325 a8 50 IH T A
CL A X, 76 26 rh e P 5 ph A 7% 38, e A bl
PERSETY S, R R s AL
3.3 EEMMERGEFE

LR AMLAE B AR 4y, e HR
B2 ZigBee MBS USCAE S 1) FicHE AT A0 2 5k
T SE R g5 P I RAETE_EALHLI B 2 R
Aot 3t B T 1) ZigBee PR 2% 5 5 & R T i 332
B4 LA T A TE ST B b PR A
AF PRECBLER 3 &R 43, 1 F 1 1) X AR P s T A
C++Builder 47 A7 HLEF A gi AR TF 4.

4 R RN

FESEBR Al LI B % R g AT, 2
D P 45 0 AT S 4 o 0 3 1 B 2 X RE B T
S A CRAE PR 1% SRR Y 16 A Zig-
Bee 5 A1 5 1 A PRRER Y 516 A3l #2515 S A
9 AL T A SE PR T A — A L
A RN LT AR RE) Sl X R 285 460 1 TC 4k R 4%
7 TR S B A% i G R R EUTE 6 AR [l vy B[]
BT A 5 2 I 28 1 T 2 | IS B L b AE AN
()57 7] —Fsf [ A 280 K500 I e 50 B ) DR A7 3 4
P2 100 m P B3 {5 R A% R D T 1%, 4 W B
ANFBNFERS 525 & AR 28 a] AR J7 i e fin A iR
IR G 2SR 4% B ZigBee W45 H ZhS2 8K, R 51 i
THw A E . 4 R, ARG TAERE ]
A G B R 16 RN A B Sl v G2k E TR
FEETATIA100 ~200 m, ZE A DI BT T, 38 iH R
BIIRENE 1000 m, M E ALK 0T 258 3 2, EE
T it 2 40 Ll &y L a4 B DI RETR K.

5 #ERiE

Z Y0k RFID £ AR 1 ZigBee 4545 AR AHEL A,
fE: Bl ZigBee 4545 RFID 325 5 LA Ad_Hoc A9 52X
VEREEOR  SEHL T £2 RFID B [A] TAE. D3 Bl 2
B AN AL RITSE 5 R R AT 2 1 S A T8 5 1A
], R T AR eicta e vl 5, el 72T
ZigBee T AR TC L SR T 22 48 i AT A7 Pk AR SC A

BRI EET RFID 5 ZigBee Y4 L2245 P R B AE
113 L o mIZE = et o TR E 2 &R
G WF R N HA L T ZigBee Jo 2R 10 15 AR A9 77
e I A A B A PT A 25 22 A% R e v F T % LI
HPLE M, ZR B H B, A —A R
W TEE R AN R G AR E L, LA RS
FERE B AL A 7] B AR A 75 i — 2D 5T

SE

[1]KIM D, GRACIA-LUAN-ACEVES J J, OBRACZKA K, et
al. Power-aware routing based on the energy drain rate for
mobile ad hoc networks[ C]//Proceedings of the 11th Inter-
national Conference on Computer Communications and Net-
works. Miami, USA, 2002 565-569.

(2] EMAR gk, 3k 2. 36 F RFID B9 A B EN RS
B SB[ T ] 8 R, 2011, 38(11) ; 39-42, 53.
YAN Baozhong, ZHANG Shuai, ZHANG Yu. Design and
implementation of the indoor personal positioning system
based on RFID [ J]. Applied Science and Technology,
2011, 38(11): 39-42, 53.

(3], FHF T RFID Hl ZigBee M4 12375 % )
Geueit ] Ml A bk, 2012, 34(7) : 14-16, 78.
LIANG Long, WANG Chunxue. A design of distributed at-
tendance system based on RFID and Zighee networks[ J].
Manufacturing Automation, 2012, 34(7) . 14-16, 78.

(41250 EARER  TEVR 8. W IR B AR TE 2 L 2 LA B

BRI [T ] A RS, 2013(9) : 7-8.
LI Hong, WANG Linzhu, TAN Huaizhong. An application
research of Internet of Things technology in kindergarten
children’ s safety management[ J]. China Educational Tech-
nology & Equipment, 2013(9) . 7-8.

[SIXNF, N, T, 5. —Fh T ZigBee HiRAY RFID &40

PR F L[] PR AR A4, 2010, 26(4) @ 455-
457.
LIU Yu, PENG Gang, WANG Tao, et al. An approach to
constructing the RFID system network based on the ZigBee
technology[ J ]. Journal of Guangxi Academy of Sciences,
2010, 26(4) . 455-457.

[6]LIU Hai, BOLIC M, NAYAK A, et al. Taxonomy and chal-
lenges of the integration of RFID and wireless sensor net-
works[ J]. IEEE Network, 2008, 22(6) ; 26-35.

(710N SR, Wk 4 W1 L T MSP 9 455X RFID 5

SB[ NS R AR, 2010, 41
(3): 346-350.
PAN Shenghui, GUO Yifeng, PAN Shaoming. Design of
handheld RFID reader based on MSP430[ J]. Journal of In-
ner Mongolia University: Natural Science Edition, 2010, 41
(3): 346-350.



451

ZEil 5. RFID $i R Y ZigBee M RLA IS L L 2EH RS - 471 -

[8] FidE, £1b. ZigBee TLABMAL MBI BT 5B )],
LRI RS F 4R A ARBHF R, 2010, 33(4): 332-
335.

LV Xin, WANG Zhong. Design & realization of ZigBee data
transmission module[ J]. Journal of Anhui Normal Universi-
ty: Natural Science, 2010, 33(4) . 332-335.

[9] FAEAF:  FREEME. & T ZigBee M JCLE M 15 M 4537 JS 15031

HHMSEI[T]. i8R R 7 4, 2012, 25(1) ;
97-101.
WANG Yannian, QIAO Guina. Design of wireless communi-
cation network nodes based on ZigBee and realization of net-
work topology[ J]. Basic Sciences Journal of Textile Univer-
sities, 2012, 25(1) . 97-101.

[10] FAEAR 20 6T ZigBee 0 LA 5 R AL i R 5E
RBETE[ ] P TR R 740, 2010, 24(4) : 510-514.
WANG Yannian, MU Wenjing. Study of ZigBee based
wireless signal transmission and collection system [ J ].
Journal of Xi’ an Polytechnic University, 2010, 24 (4) .
510-514.

[ 11 ], 0 #0 AR 3L T ZigBee 11 MSP430 TG4k iR

PRI ARGV [T]. W03 T 22 B 4. HARBL AR,
2012, 25(1) : 52-55.
CAO Li, ZENG Huanglin, YUE Yinggao. Wireless temper-
ature control system design based on ZigBee and MSP430
[J]. Journal of Sichuan University of Science & Engineer-
ing: Natural Science Edition, 2012, 25(1) . 52-55.

[12] i, i, FH 4 5, 45 ZigBee JCZRIE 5 P25 17 s 53T
SHAM LT TR 5, 2008, 16(12)
192-194.

GAO Jian, FANG Bin, YIN Jinyu, et al. Design of Zigbee
wireless communication network nodes and realization of
network topology [ J]. Computer Measurement & Control ,
2008, 16(12) : 192-194.
EEE T
I, 55,1967 4L Rl BB, B8
WEFEJ5 1 SOPC RVt LA
TR B H.

TR, 4, 1958 44, Bz, &
SERTTE 5 10 AT L Aol A L

K30, 51972 A 4% T RE,
FE WS 7 18] R oLk 15 H AR KW .

2014 AR5 B 22 5 TR E bR 2 i

The 2014 International Conference on Progress in

Informatics and Computing ( PIC-2014)

Dear Author,

Let me kindly inform you that the 2nd International Conference on Progress in Informatics and Computing ( PIC-2014) will be held in

Shanghai, China, May 16—18, 2014. The steering committee cordially invites you to submit a paper to the PIC-2014 Conference. The

deadline for paper submission is scheduled for Jan 10, 2014. Your submissions should be written in English.

The conference is sponsored by the IEEE society, co-organized by Shanghai Jiao Tong University and Donghua University. All accepted

papers will be published in the IEEE categorized conference proceedings and will be submitted to EI Compendex, as well as [EEE

Xplore. Substantially extended versions of good papers will be recommended for publication in several international SCI and EI indexed

journals. Best paper awards will be distributed during the conference.

Scope of the Conference: Information science, Computer science, Software engineering, and Information management. ( Details of top-

ics could be found at conference website) .

Important Dates

Full paper submission: Before Jan 10, 2014 (Early submission is welcomed)

Acceptance notification; After 25 days of your submission
Final papers submissions; Feb 28, 2014

Final registration: Feb 28, 2014

Website : http ://pic.sjtu.edu.cn



