55 39 B4 4 ) b s | A A 5 N= 2= O 1 Vol.39, No.4
2018 4E 8 H Journal of Hebei University of Science and Technology Aug. 2018

X EHS :1008-1542(2018)04-0356-09 doi:10.7535/hbkd.2018yx04010

— }K‘ N _:\:_‘ NV _I‘:l_‘ A > LD Js\_,
e SR 8 5 IS 83 0 4 MR 5 (1 88315 5
—— LABHER B W -3 4
KA, x| I, ol
(THBEARFEEAFESIRESER, TLERAE 050018)

B OB ATHAANS TRERBEN G E R, FrFHBIENET R ARGHFEFA, 2
THRGEHHEM TS EERUEREAREH @R L, B h ek &it, F LT MR L0 -F
S, A TS EREHRIERE I, R AREH I, —RKIERX R REEH 0L, FH T
WGEAE AR, A A LoRa B R FZ R LI M A A RBEHLZEEH 4 FEMEE, &+ 5H
REHEHED TR EREFERTREHE, RAL TR AEOA R AN K, 2R AW Xz
WL TR R FHHIER XSG — I, BRKTHRIEER SR E; B E T HIEAL DR ELET
Wk, F%Zid PRGBS EEEERFTEN TR TERE ARKEREARSHAKESED
MR, MR TFESRBRTBFT AT LYERNE ARBET —EHEREREmG
[

R B MHE AR RSB F & RAA B M % LoRa; 48 & 5F L8 v KL

FES#ES . TP393 XEkRERD A

Design and implementation of sensor data communication
protocol and high concurrent services

ZHANG Yonggiang, LLIU Shuai, GAO Hongbin

(School of Information Science and Engineering, Hebei University of Science and Technology, Shijiazhuang, Hebei 050018,
China)

Abstract: In order to meet people’s needs for limited area monitoring and solve the heterogeneous data representation. trans-
mission and high concurrency issues. the deficiency of traditional Internet platform in sensor data acquisition and transmission
is analyzed, and a micro environmental monitoring platform is realized through function module design. As for sensing layer

data acquisition work, the communication protocol is designed, the data format is unified to reduce the amount of data trans-
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mission and energy consumption, and the communication protocol process is determined. LoRa technology is used to complete
the remote transmission of data between the terminal and the gateway. As for the platform network layer, the high concurrency
data interface is designed, using the server program to receive and process data. Finally the development and testing of the sys-
tem is completed. The results show that the designed communication protocol can help unifying heterogeneous data format and
reducing the quantity of data transmission and energy consumption. The feasibility, reliability and low latency of the whole
transmission plan of the data collected from the terminal equipment to the gateway, through the whole PC to server are veri-
fied, as well as the processing performance of the high concurrent data interface. The stable operation of the micro-environment

monitoring platform proves it is a set of data collection and transmission solution for the applications of cross-industry Internet.

Keywords: communication transmission technology; micro environment monitoring platform; wireless sensor network;

LoRa; heterogeneous data; high concurrence interface; thread pool
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Fig.1 System structure of the micro environmental monitoring platform
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Fig.2 Application protocol of the communication protocol
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Tab.1 Collected data packing algorithm

Specify and Initialize pins: PO , P1 , P2 , P3
Initialization
Interrupt register and timer initialization: TMOD=<-0x00, THO, TLO, EA<-1, ET0<1, TR0<1

1 B0 R HLE A B Al
21l T1= HUAE W i £ A5 AT 4 4 IF 3R Il K
3l A HAE | = null and fBEME = BFHE SR ML O & B0 77 Bl

P 4relse if IR 1 B8 = null 38 WEH1. KIS EEZE 2 4
rocess
5:4f FE 2 UWE = 2 and MHEAF 1 B = nullAZERE 1 80 = #HRE
6:else if fERAREE = BRI BUF B < BUNLE , 50R8 HL3E R O 8 A7 B
72 58 BUIT A AR AR BSOS R T 4T DataPackage O
8:Serial Communication Parameters, Port.open() and Port.write() it % 1% B ¥
Output Collected data after unified format
A2 REHIE B
Tab.2 Collected data upload protocol
1~2 3~4 5~6 7~8 9 10~16 49~62 63~64 65~66
(2PS X 35§ 4 5 EI=E TR 1% 4% i 5 TR — b H A I 8] 1 3 il SN2
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Fig.3 Collected data examples
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Tab.3 Equipment information protocol

1~2 3~14 5~6 7~8 9 10 19~32 33~34 35~36
3k XEgs  WaAgS  BEHS  BERAM RERS I fa] gl i1

BB00 ArealD NodeID DevicelD Type Status Time Check BooB
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Tab.4 Command control protocol

1~2 3~14 5~6 7~8 9~10 11~12 13~14
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Fig.4 Highly concurrent data interface
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Tab.5 High-end data receiver program algorithm

Input Device status information || Collected data information || Issued instructions

:38 3 Thread_pool $&HLBIHLEI . TAELA AT 45 BAFI %51 . Thread_worker #2445 32 1, pool_init O 48 & £k F 44
: M2 5 35 DataReceive O WL . Pool AddWorker O ¥ ¥4l AAE 55 BA S . Thread_taskCallO) 2> IR £ F Ak B A 45
2SN FE = null & & A LFEE << MaxThreadSize: JF 5 #1412, fg T 503 data

Af 3k = AA00 and f1 8 = AO00A:DatalnforAnalysis ()<-Datalnformation Protocol

A0 BAF 1 805 H (lock) 5575 else: ABAFI 1 CHCE AR B RS

selse if f13k = BB00 and f1 & = B00B:DevicelnforAnalysis ()<-EquipmentStatusInformation Protocol

A BAFY 2 #k H (lock) 5575 else: ABASI 2824515 B A

AR AT IR LR B O BA B 1 (B 5 B BA T FBA B 2 (% 15 RS , T AZ 6~ 8 A LI R i 3

9« A7 B P A KO B L 3 BUBA B 3 (84 BA%1) Lif BA%1 31 = null: ControlPackage()<-ControlPackage Protocol

10 A0 RAT 55 A SR AR 22 T 45 R 43 28 PR R 5 0 R BT A BA B 2 25 ELATY A 4R R TE A6 0T I 45 1% . 75 0] pool_destroy O

Process
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Output Data Information &.&. Device Information &.&. Command
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Fig.5 Communication protocol efficiency
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Fig.6 Delay and reliability
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