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Abstract

With rapid development of the society, people pay more attention to the quality of lives, especially
the environmental conditions: the weather phenomenon as the haze and mist and PM2.5. As the
hottest wireless communication technology, ZigBee-based environmental monitoring system is
designed and discussed in this paper. From the perspectives of technical research and practical
application, it elaborates the design of the environmental monitoring on the cost-effective Chip
CC2530, which implements a variety of functions including data collection, data transmission
through ZigBee, data processing through Web Server and data monitoring through intelligent
terminal.
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Figure 1. ZigBee reference model for communications
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Figure 2. Z-Stack protocol stack project
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Figure 3. Z-Stack system flow chart
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Figure 4. System scheme
4. REEEHFR

HA, YA Bl i\ CC2530
T

el

Figure 5. Collection nodes
E 5 R&ETR

VA28 2 R TR BB K B %4 PC ML, PC MLINDE T 5 e S B0 o R B Eidls . sl 6 it
FH 28 19 L BI85 Ao

4. IE I ARG Rt

4.1, FREHER

HARAFER 5 HH R JZ WM Z-Stack Prishk Linux R8T Web 5528 F1FRre&om ik, TR Hig
7 Android R%i[7].

A RGN Lt 19 RUFGE, HRER L AR R R AR A, Jlid Z-Stack YA R4 21 B 4% 4 2
VA, PrELSSNLE $ O PC ML AR ARG . 7F Web R45%% L, Linux RGut s 15 s 3Et
BARAEAEAEAN, S50 U RAEH] . 7€ Android REEEE4y, TRZ&mELH R, &3¢ Linux &
40 NI Web IRZ535, SRECEE, 19355 BRI S H0E .



TEffF Z-Stack Phillk: APl Z i, FHEMAT-LERAYIGEL, WE 7 Fs. FT9F App HETF
SampleApp.c 3CAHF, #F| SampleApp_Init e&i%, 78 RECT NN S DIEE A0 AN 75 ZEAMER A& 2% 1/0 [
WILE .

ESEMAIIE S, #E SampleApp.c 5 SC 448 5] SampleApp_ProcessEvent BREL, I AAH R ) A 2
REGUTR o R GuiE I A PP 5 S R AR AR B o 2 R AR SR, JUDKT BT 1) 2 R 1 L AT AT
Y H AN SYS_EVENT_MSG B, W] H W F 4 B &% %L & CMD_SERIAL_MSG. KEY_CHANGE.
AF_INCOMING_MSG_CMD. ZDO_STATE_CHANGE H [M—t, 18 FAR R R Ak AT AbHl . 245
45 SAMPLEAPP_SEND_PERIODIC_MSG_EVT Itf, fEiX B R 44505 il db 3

4.2. Web BR%2%

BN 2% 25508 38 U R P R B Ay AT 4 A, Horh — ANEAE R socket PXZ%, FEHILAIL N 2% &
WA, SRV, 5 — RS AR IEAE, JREE SRR R A, MR SR T
AP TAEA D o

1E server.c #, H server_start. init_sock F1 do_process BRI %41k server_start b HUTE bR B 46 16

PCHL <:‘,> €C2530 €C230

i Gi'a

LR LR LMY EER

Figure 6. The coordinator nodes and routing nodes
E 6. AT AMBAFT R

r 3
4 1AR Embedded Workbench IDE . . l = |8 i:_hj
File Edit WView Project Texas Instruments Emulator Tools Window Help
NEEE S [ JévywuE@Be BN S| LD
Workspace * | hal_led.h | hal_led.c | hal_uart.c ! I |ZMa\n.c | &F.c | dsi8b20.c | SampleApp.h | 0SAL_SampleApp.c Tx
‘ CoordinatarE B -Pro j w7
-
Files o B3| . woid Samplelpp Init{ uintd task_id )
- {
=g SampleApp - Coordina... v Samplefpp TaskID = task_id;
_E-‘DAW SampleApp NwkState = DEV_INIT;
ds18b20.c * Sampledpp_TransID = 0;
.
B | oeeerienns [ TN y -
r MT_UartInit();.//&0854
SampleApphw.c . MT_UartRegisterTaskID(task id);//Ei2EZEFE
[— SampleAppHw.h HalUARTWrite (0, "Hellc Worldin™,12); [l
8 CIHAL _
& CIMAC N /i EESBREIEE
L= I MT . 4 POSEL &= Oxbi; //DS18B20&5i0 O #5484
8 0 Nk, i i i i
FECyosaL . A Ee‘)i?e J:':a:rdr:a:re znz‘._;za on can .‘.:e addec_! i:ex.'ef ?1 in main(} (Zmain.c).
= 1 Profile j; ;i :n_':e J::a_rcdil_a_re is n?p fn s;;e:TfA; - idd.;; nfre. i
[:lSeDurity If the hardvare 1s other parts of the device a it in main(}.
[ Services = #if defined { BUILD ALL DEVICES } -
Senpktos | o4 | »
* Messages
=
3|« 1 »
0= l
Ready Errors 0, Warnings 0 |Ln 193, Col 23
1S — - P

Figure 7. Serial port initialization
7. ROV



C/C++ - wulianwang/tmp.txt - Eclipse 2 = 3
File Edit Source Refactor Navigate Search Run Project Window Help
| o © & |e e g e [& 8 s 0rq @ o = | Boce+]
| & m | &~ §lv & o

tmp.xt 22 - [c wulianwang.c W [ serial_port.c W |

1666 2013-11-04  12:42[3HB796F 90 C

& 26 2013-11-84  12:42:46 2013-11-04  12:42:4FFHETI6F 91 C D 2

3% 2013-11-04  12:42:49 2013-11-84  12:42:5F3HE796F 91 C )

4% 2013-11-84 12:42:56 2013-11-04 12:42:SEIHETI6F 90

5 GBEZIHETI6F 2013-11-04  12:42:53.7 V =
=]

&

[m]

6% 2013-11-04  12:42:56 2013-11-04  12:43:0[FZHGTI6F 90
76 2013-11-84  12:43:06 2013-11-04 12:43:0FFHE7I6F 91
86 2013-11-04  12:43:00 2013-11-04 12:43:0[ZHGTI6F 91
9% 2013-11-04  12:43:16 2013-11-04 12:43:1FFHE7I6F 89
10 % 2013-11-04_ 12:43:16 2013-11-04_ 12:43:1FFHGTI6F 3.7 V
116 2013-11-04  12:43:1% 2013-11-04  12:43:1[FZHE796F 91 C =
12% 2013-11-04  12:43:26 2013-11-04 12:43:2[FHG7I6F 89 C ®
136 2013-11-04_ 12:43:20 2013-11-04  12:43:2[F5HG796F 91 C
146 2013-11-04  12:43:3% 2013-11-04  12:43:3[FZHE7I6F 91 C El
156 2013-11-04  12:43:36 2013-11-04 12:43:3[FFIHGT96F 3.7 V
16% 2013-11-04  12:43:3% 2013-11-04  12:43:3[FZHE796F 90 C
176 2013-11-84  12:43:46 2013-11-04 12:43:4FFHEGTI6F 91 C
186 2013-11-04_ 12:43:46 2013-11-04_ 12:43:4FFHETI6F 89 C
196 2013-11-04  12:43:56 2013-11-04  12:43:5[FZHE7I6F 90 C
206 2013-11-84  12:43:56 2013-11-84 12:43:5F7HG796F 3.7 V

TR IM1I_11_AA 13-A2-BER IAT1I_11_A4  17.43.EEIURTOAE an

l J
J me Writable Insert 108:55

[N aNalel

Figure 8. Web server is receiving data

8. Web AR5 2512 ¥R

init_sock PR, N RIEIAZAFF U5 AL init_sock BEGHEIT socket &% 4RAE, socket. bind Al listen
AL REL, TERL Web RS A wIaAIL, Bl Rl sock_fd HI{E. do_process B&4AA H Ui iR,
JEid getpeername PREGKEUH P IP 25 —26{5 8., 54T FH P18 SRASCH AH N g A 2

4.3. Android & i

EFEANRGH, Android 2@ T ) #E, @ U5 Web AR SS28 3R EU IR MIAES /Y — e 5 ds,  fAE
FHrgan FREoR k. RS IE T 2R R ) R
5. RGiER

£ Linux R4t T eclipse fife TR0 dsild 85 1 _EAL A EE, R Linux ZR S0 a] 8 235
WA IS [R5 2 R a0 Kot . il 8 o

6. B4

[ =]

ARG ELE CC2530 H 5 HLAN Z-Stack sk )25 b, SEEL T 25T ZigBee MR R4, (1) : %
5Bl IAR BAFTF R IAEE X Z-Stack PSR SCBE AP BRBGEATHINT,  FHAEAH AL B DN 75 R A AR
(2) T ZigBee LB EHIAR[8]-[12], SEI 7L R A1 Web IR%5 2% . (3) SLHL Android & 7 i Xif
IEE I R Gk AT 45

E&InE
AL 28 TR H B2013032 .

O



SE ik (References)

[1]
[2]

(3]
(4]
[5]
(6]
[7]
(8]
[9]
[10]
[11]
[12]

Fphug, BRBHSR, 287 3. ZigBee TLAAL KM BTH 5L [M]. Jbnt: ALz Tolk ik, 2012

ESTEE, RANEE, Mk, 2. ZigBee HIAR SEEHAE—HE T CC2430/31 (AL B 48 vk 77 € [M]. dbat: dbm
WU AR K 24 H i A, 2009: 3-10.

B2 ZigBee RIS M AT KIM]. b5t AL AR ZS AR K2 AR AL, 2007: 3-19.

VEHE, XA, SRR R S MY, dbse: bR Bk 2 R AL, 2006.

JAM. BT ZigBee BHs I TCEGIRE AR B 48 1 ¥ 5 ST D]: [t 224018 3C]. ra At ma A 1K %, 2007.
FiLW. £:T ZigBee LR AR B M 45 (K S IL[D]: [A L2 A0i L], Brrd: BFRI K%, 2010.

INFIR. TR IM]. dbat: B8R AL, 2004,

RdE, 1RBEE. LREREBRMEHAIM]. dbat: Jbais T2 H R, 2007.

R, TR HARERAM]. db5: BF Tk H R4, 2009.

W25, Android ST RABAIM]. bt dbathl Tk Rk, 2010.

REE, BRI, 4. Android SDK H A EHIK 4 [M]. dbat: b A ROIR s H iR, 2010,
fKiZ 7. Android PR BT R SEER[M]. bt s Tk H R, 2010.

Hans Xl

IR K =320 T iR 55

KRATERS (QQ. S HRAHE)
IS UL L i A3 R A T

24 /NI DL R S O BT A il

AT RIAE 2 3R i

L [FAT VR

HIP RS 2R

A2 7 o I I T AL

NogaprwhpRE

WehaiE A http://www.hanspub.org/Submission.aspx

HATIMEAE: csa@hanspub.org

)


http://www.hanspub.org/Submission.aspx
mailto:csa@hanspub.org

	Design and Research of Environmental Monitoring System Based on ZigBee
	Abstract
	Keywords
	基于ZigBee的环境监测系统的设计与实现
	摘  要
	关键词
	1. 引言
	2. 基于ZigBee的无线通信技术
	2.1. ZigBee无线通信协议
	2.2. ZigBee拓扑结构
	2.3. Z-Stack协议栈

	3. 环境监测系统的系统设计
	3.1. 采集节点
	3.2. 路由器节点和协调器节点

	4. 环境监测系统的软件设计
	4.1. 软件模块
	4.2. Web服务器
	4.3. Android终端

	5. 系统调试
	6. 总结
	基金项目
	参考文献 (References)

