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Abstract

Aiming at the problems of poor real-time performance, low precision and space limitation of tra-
ditional air quality monitoring methods, this paper designs a real-time monitoring system for air
quality based on the Beidou navigation system independently developed by China. It mainly in-
cludes Beidou navigation system, drone system, ground control center and mobile phone terminal.
The UAV system includes a BDS module, an information acquisition module, a control unit module,
and a communication transmission module. The core control unit module uses the single-chip
computer to process the PM2.5, PM10, temperature and humidity, and other data collected by the
gas sensor and the geographical location information data collected by the BDS module, and
communicates with the ground control center through the GSM network in real time, and the PC of
the ground control center imports the real-time map, to visualize the data transmitted by the
drone. The analysis shows that the system has outstanding advantages and can realize the func-
tion of real-time monitoring of air quality, which makes up for the shortcomings of current air
quality monitoring methods, can provide a reliable basis for air environment treatment, and has
broad application prospects.
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Figure 1. System design composition
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Figure 2. Hardware circuit diagram

2. R EEE

FERTBR F A E L GSM ATIAR RS, AT LUK HCHE A% 4 2 1 4 ) oo i ok S0 B [9]. B AL B
GSM A5HAE Ay 3 {5 15 8% A IE I 1] H DL 25 005 G (0 2 AL B AN et o, LR 5 e X S K ~F
A AR R (S S PM2.5. PMI10. IRIEEEEE . RaHdEERBEECRH FY-SIM900A GSM
(GPRS)ftR, JLEAKIEMH RN EL, AHRT . MA@ R Bl & s R NSRS, &
T EALE NG B

3.2.5. kHLIBITHER

ML T S KL H WIS T U R O RRE R B4 o B SC AR AR, T SRR S T o R IR U KL
TEIBAT I FE R 2 P2 A R BT, S U R IR . HERIReIR ) B 5 — 2 E &,
FIT LA DA 20 L o RS 5 b BRI, U/ ML ST, AT IA) . SRS R R R T B, R U
FART LS T AN B 2h SRl pans ), i B RS AN SN R, KK 7 AL R AE . T P
ASCRIHIIE FE T ) e i (R B KL S 5 IR R A3 DUAEAE, R BN RSE 5 99 8UR R K NI AR,
HT ZD850 Jo ANHLEA AT s B A K (AT 500 @), TWIAETS ELLE R 30 ML L, FenT MR 42 A
WU R 82 30 R Ak 10 08P S0 A, BRI R G fd H ZD850 Je AMLB R . e AML ®AT I FEH, f# FH Pixhawk
AT R AIRICAT, ATCASEIL EBhit K VR DA SCA% IR 2 AT

3.3. izl

b A% ) Lo A 50 PDA B 3h A& T AT /2 U0, PC RSORS00 (2o s 56 P I 7 5
T (GUD) B R fE S onas bo 3 T80 AR 55 2% B2 2135 Gl 55 8% DAAF Al 15 RV DU B0l o RS i g5 28
FEEIIE], DL 7R SSRGS G A5 AT T AR AL BB, (47 M SIEEIL X 2 A A0 ek JE AL | DA -
RG] Delphi JTFA M THRENLE P g, 520 T b 1 42 ) oo S 308435 A A B RS SR A O SR A, HLJT
KHT NET 1 6 BIBHER LY, LB BDS sE e, 23U I 1% s K IR e P A% ek 2 i 1)

DOI: 10.12677/csa.2019.94080 707 MR 5 R


https://doi.org/10.12677/csa.2019.94080

+t

=
&

%

B, WEHREMIRRM, KB BEER RN RN, R s S b A% 2 RS54 -

TEANUAT LB U E il SE XIS, M DhRe s . SR IR BN, OB A 1 R
P B FEHE JavaScript APL, G VB M DO, Bt B WSS OB RS K5 Je i 2 R A
I HA Java 155 465 SQL iF ) HUEUE  rh 102 U AUE S L AAR, T SEELAE — 2k ST i I b 5 i %
SE XA R BRI SN Bk . N T EE AR, SR IR BRI 3 ) B P S R (1 35 BE R L, 3f
AR R DR T A [F] (0 3877 FERUEL, U IR I ) R i AR 2 T 5 el ™ B, e 2 ARG U5 Y

3.4. FHBELRIR

FET TR+ (AR, N T BS LRI TR A G (B b 6 T AL AT St A% B 2 A5 M S,
FFR PDA ¥ APP, £ A SZHL R G0 %43 5 B I 40 Wik s (0 [RI s, ) B4 ) APP S2BL%d 6 AKLIT
g, ML NG T T . FALRE B2 RE U5 BEI e AL TR AT BB R, — FLi
PR AESL, PDA AT LA SRS, R0 TR A ST B SR HUH 64 i A e 28 % 1]

4, B

ZRGIET AL BT E AR DIRE T, AT LSS DRy e M X s R, e AL AT B E
Hord, ARG ARREGRAEI T E R, RS B AR R A A U R M R ol e e ST SR s
Trptas A5 SRR P R A5 S — BB F R, S ANLAT LR ERA R I F & 05 2 I HE
A &SR DI HGIE;  BhAh, %R GERT DAE BRI 1A [ I 2 7] — XIS A s B 22 bRk, RN TE
HURE LR ) It R e 35t AE T AT R GRS 3l AT, RSN XM 2 Ui, Tl 2 A B ke
D25 FO I — XM 5 B, (845 R MEm; T ANLAT DLSEEliOR IR AR AT, AR TR
PETRAI PM2.5 &, DIB RS RN PM2.5 5 SEPR NRJEEE AT AR THL PDA
AR TE AMLREATHZE 0], 7 TR N RERAEEE, d TR AN AT R e R, (EMAI 20 45
RAW, A bR B o ah R, mBdFA.

B O

FERRG IR E , TAFE) 7 BREMELER IR 018 T, AE R MITIRE J7 1738 2 R A BERHE R
AT, —rEEn DL TIRIE S ME N, RS RSO TR FN R 7
RO AS A AT TR . FEIE, O R MR AR W R DL O PR . R s — i A1
Rk R, A URATA A BRI

E&WE

FRT AN FOE A A B TRETE IR TE . — M SR ER N A& ERTHE
BEFHE AR FRIH : 5 TR B RUA Ba Bim 4% 18 & 2> B 98, KIQN201801901 .

SEEk

[1] Global Metrics for the Environment: 2016 Environmental Performance Index Report.

[2] X3, skACE, domk, 2 FETOREEE AP ) 2S5 2 T VIR FE[]. 84S 4R, 2017(s2): 129-138.

[3] BARRE, BkR%k, MRyt ANRDYjE 3 To AL U5 A T[], AR T HOR, 2017(24): 102-107.

[4] IRMER, X, sk, & BT E S Wl R g ot 5], W5 s S, 2018,
41(12).

[S1 Raju, H.P, Partheeban, P. and Hemamalini, R.R (2012) Urban Mobile Air Quality Monitoring Using GIS, GPS, Sen-
sors and Internet. International Journal of Environmental Science and Development, 3, 323-327.

DOI: 10.12677/cs5a.2019.94080 708 MR 5 R


https://doi.org/10.12677/csa.2019.94080

+t
B
&
48

https://doi.org/10.7763/ijesd.2012.v3.240

[6] Montenbruck, O., Hauschild, A., Steigenberger, P., et al. (2013) Initial Assessment of the COMPASS/BeiDou-2 Re-
gional Navigation Satellite System. GPS Solutions, 17, 211-222. https://doi.org/10.1007/s10291-012-0272-x

[71 Malaver, A., Motta, N., Corke, P., et al. (2015) Development and Integration of a Solar Powered Unmanned Aerial
Vehicle and a Wireless Sensor Network to Monitor Greenhouse Gases. Sensors, 15, 4072.
https://doi.org/10.3390/s150204072

[8] Suryawanshi, S.U., Dhang, D.I. and Mote, S.B. (2014) Implementation of Embedded Wireless Air Pollution Monitor-
ing System. Journal of Electronics and Communication Engineering, 3, 27-30.

[91 Manjula, S., Reddy, P.A.K., Lakshmipathy, M., et al. (2013) Mobile Data Acquisition for Air Pollution Monitoring
Using Embedded System. International Journal of Engineering Research & Technology, 2, 2850-2855.

Hans X
PR RN R

1. FTJFFAM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
TRIFIERMEESE: [ISSN], H AT ISSN: 2161-8801, RIA A
2. FTHFHIM B T http:/cnki.net/
A EBRSCERAEE” HEN, BINSCERRE, BIRT i

hEE S http://www.hanspub.org/Submission.aspx
WITIMRAE : csa@hanspub.org

DOI: 10.12677/cs5a.2019.94080 709 MR 5 R


https://doi.org/10.12677/csa.2019.94080
https://doi.org/10.7763/ijesd.2012.v3.240
https://doi.org/10.1007/s10291-012-0272-x
https://doi.org/10.3390/s150204072
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:csa@hanspub.org

	Air Quality Detection Drone System Based on Beidou Navigation System
	Abstract
	Keywords
	基于北斗导航系统的空气质量检测无人机系统
	摘  要
	关键词
	1. 引言
	2. 系统介绍
	3. 系统设计
	3.1. 北斗导航系统
	3.2. 无人机系统
	3.2.1. 北斗导航模块
	3.2.2. 信息采集模块
	3.2.3. 控制单元模块及数据存储模块
	3.2.4. 通信传输模块
	3.2.5. 飞机运行模块

	3.3. 地面控制中心
	3.4. 手机移动终端

	4. 结语
	致  谢
	基金项目
	参考文献

