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ABSTRACT

Thunder and lightning are one of the main reasons for the damage of electronic equipment.
Installing Surge Protection Device (SPD) at the front end of the protection equipment can greatly
reduce the instantaneous overvoltage of the protected line in the lightning environment. At present,
in many lightning protections projects, SPD is used in a large number and its installation position is
complex, which leads to the difficulty of manual detection and maintenance of SPD, low efficiency
and long cycle. At the same time, there are also risks of missing detection and false detection, so
that people can't find any abnormal conditions of SPD in time, which is risky. In order to deal with
the relevant anomalies in time, it is necessary to grasp the real-time running condition of SPD
accurately, timely, stably and comprehensively, and carry out the corresponding repair work. It is
disputable that the detection of SPD working condition is of great significance.

According to the shortcomings of the current thunder and lightning protection technology, we
have designed an SPD real-time monitoring system based on the Internet of Things technology in
this article. The self-designed LoRa wireless networking technology is used to wirelessly collect
the information of SPD monitoring equipment for real-time detection. The device is connected to
the Internet, and the SPD working condition information is uploaded to the cloud platform to
realize the storage of historical data by the means of the OpenWrt router operating system. At the
same time, the cloud platform, background and web client are designed to realize the remote
control and management of the system. The information of SPD monitoring equipment is displayed
on the front page in real time. When the equipment is abnormal, it will send the alarm automatically.
The monitoring system has the characteristics of real-time and memaorable.

In order to achieve a wider range of SPD equipment monitoring, we propose a design of LoRa
wireless network based on time slot CSMA / CA algorithm, referring to IEEE802.15.4 protocol and
combining the characteristics of LoRa wireless sensor in this paper. First of all, the process of
back-off algorithm is analyzed and optimized, and then the MAC protocol is designed based on the
characteristics of LoRa. Finally, the network layer and application layer of wireless network are
designed. The test results show that the network communication delay of the design is less than
0.2S, the horizontal communication range in the building is 80 meters, the vertical distance is the
height of 2-story building, the distance in the open outdoor test is 1300 meters, and the outdoor test

distance can reach 250 meters when there are obstacles. When the report period of multi node is 4S,
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the packet loss rate is less than 0.5%, which meets the requirements of the design indicator.

In order to improve the collection efficiency and stability of the system, we have analyzed the
data link of the SPD monitoring system by adopting multi-layer cooperation mode. The data
acquisition layer uses the characteristics of modbus to improve the query efficiency of the SPD
monitoring equipment. The frequency of transmission is reduced by grouping the devices and
formulating the corresponding frame format. The Openwrt operating system is adopted in the data
transmission layer. When the network condition is unstable, the function of continuous transmission
after network interruption is designed. At the same time, timing differential reporting and
aggregation reporting are implemented to reduce the cost of redundant data in the communication
process. In the data service layer, the mechanism of device replacement and remote update is
designed. The test shows that when the SPD data changes, the changed data will be pushed to the
WERB client within 2.5s. Compared with the transparent transmission mode, the data flow is saved
by 70%. Under the condition of full load, the system can save 10 minutes of offline data. The
gateway http is six times more efficient than mqtt and meets the design criteria.

Keywords: Real time SPD monitoring, OpenWrt, LoRa wireless networking, CSMA/CA,
packet reporting
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AR ne, EONE/NSESE D CWmin B 2 5EER S . MEESF RN, SfE
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Hi &I 7] 1 SIFS [ &2 7E RTS.CTS Hl DATA i J5 (11Bf . SIFS (KN A (3.5)
5.
aSIFSTime = aRxRFDelay + aRxPLCPDelay + aMACPrcDelay +

aRxTxTurnaroundTime (3.5

Hrh, aRxRFDelay 1 aRXPLCPDelay &5 440t 2, aMACPrcDelay /& MAC #i 4k
PRI 4E, aRXTxTurnaroundTime & 5 45 KU % 2 46 it [1]

DIFS (Distributed coordination function Interframe Space) J& & £ 46 W5 1 4k 5 FH B 20>
INf [ 3, AR RS B2 AT IIAIRG, & B8 7 DIFS BN E ARG 5, W& A fe
HEE. PHZEAX (3.6) #EATIHE

DIFS = aSIFSTime + 2 X aSlotTime (3.6)

3.2.1 &£ THIBR CSMA/CA &% LoRa HIBTBRIEEN

/N A ARG aSIFSTime 43l FH S ARSI IE . MAC 1301 &b BRI S0 AR 555 A % 46 B[]
JIriksE o X1 LoRa ¥ AUEAS EOR, A AR E 77 8l M eT LA 2, S AR e iy [a] iz
KT WA 1. HIE 3.9 fiw, KT8 EshiN A TS_TR. Zids J5 3hi) (8] TS_RE A
mniRIR a8 TS_OSC LA E T S AR A AL 45 i) 18] o I 2 AL 28 I B SR N 1R 254 Ams,
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R P AR R 5 SE AR IR, AR SR T, CAD A B LR K. HE/ T 12
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3.2.2 LoRa kM4 MAC EMiiig= i it
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A 3.12. CRC KRKRIAL.
NAV_CTS = NAV_RTS — aSIFSTime — CTS_Time (3.8)
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UL, TEESEBSAR A % . 248 SEBRIOBE AN P AR, AR AR BR AR BB Y T 45
F), BB S RSSIE SHENLAE LIS, SEGIISE RAER . X1 SPD MM AL =,
RHIR: LoRa HIF SRHIEA, #8015 BI01E 5 3R LML M 5 15 5 3R B K,  #OR
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WAL o W] LASCHRFAN R REE T 6 o 1S 11 1 32 BTy e I & SR AT R A (AT A
F ORI, AR A RO R A e R

SWSN ] MAC J=: HAGARE N2 HI 2 B0 BN A 55 5 B R 4R, P A
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NHEZE ik | RIS | MES | KB PR | miRk miE
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—_—
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-

2% = WO EEEMEE | REE | WS | XEGER | ek | RREMNE

B 2 Bk | B | Hovbdt | R | MSHKR | NSEEEE | CRCR%R

e
11byte lbyte

Kl 3.17 LoRa ZH k4 4 A4 i =X

LoRa Jo2& W 238 15 Bl - FTiss A 1 A5 s s I FT 7R Jl i LoRa 473 Z Bl 21 (14
i JEAGAH N RS S, BLE T MAC 2. ZZRIN 2 %R . MAC 2R ESCistit—5.
FEMEd: RlimO . BEERE R W&ARA. WFS . XIEFR RN ZE8E AR, N
I, #1SPD WM RGN E—8 BBHE IRHE, o—E— 2T, FEE
ROEE B MR EREIE—E—ZE 006, e TR %,
3.3.3 BIEREA&IT

R RGBT BT SR SR SR E S WS Sy, RARREE T E 3.18 fi.
RN AP IRA R, FH—2: AR KIE join P, join M AT A Join &R AR I
P4 S EIAH R join T, A58 A REFR IR IERG 575 . Wi IE#[EI R —Mi Join Reply, iX—i
AL FRLIN link R4 RAR IR, BIABHTREIE . 500 5 S M) Join Reply i
(¥ link 2 REFR IR, BN link I, REGFIRIIIN G . WSS T AT, T link 4 i
WRRIEFI S, & IEFESE link reply i, &ML IP FEE, XFEAMEI. FEEEEH
53 KH 7 RTSICTS 77 58, SEILM ICHNTT i — R — 245411 - I A 1185 AR A & 2k XTEA
LT I 1
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B 7 ESCHR R CSMAJCA X T8 e I R ML 2 4b

B

PEIAE A, WEREGE B i K IN (518

AEFEFRE AN B s

P E
KHIXTEAINZE
ZPS /\ iR
< Join Request
Join Reply / \ »
N
< Link Request
Link Reply >
v \ 4
RTS
CTS \ »
< l DATA
ACK >
K E
v v

K 3.18 Mkl Eiire

&=
%
S
P
pu

» IEGIN T R BB R
2 EAE A I RIG R EOR T i KB R TN, AR 815 R ezt

IEEE 5 N RIBCRIEGRAFIX, AL € I 8] J5 P EAT 20 A S o 8080 ) S R A i R84
R RE W E T, N RS0 I MR R LR

FHTRIB
R K+

A

K 3.19 NHE R E K
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3.4 ETRIPR CSMA/CA EJAR Jozk Mg 4 se i
A1 EEMAES ST

NS2 (Network Simulator 2) K, &2k ] LA kA7 B o2k W 25 o i B UAC R I 25 A5 40
R0 AT DL A RO S R SV B T S, R N AR AN R S . AR
¥ trace U TS BRI K. #e%2 . RESEEE, WMEMHME awk A, ATRIR
TR B S IE . % EAR, KA EEMERE. NS2 E&ER TIRZH MAC
EP, EetnE i CSMA. SMAC. DL IEEES02.11 A1 IEEE802.3 Z:thil. A LATE NS2
A AR LoRa {3 R ErE, T IEEE802.11DCF #4744, HBMANKKE, B
TTRWT .

(D Y\ RVInEE, Z5FERS, HAKRM, 555 % 1 0E LA R E 6,
FARAIBDL PR o 585 R MO O — @ BB, 3z, A9 P Ak B3 A3 Y i
A HRT R AR R

(2) 4795 JVI S E RIS, S 4% DL T SR %

M HAT SRS N T AME CWinig Uiz, W AR MR E B R BONEMN, 55
W OMERCE: d B, BN T4 5 DI —2, B Eod K. M H
A CHME L Se 4+ 5 O A EME CWinia KB, AT DAERARECY AT 8 S5 4 LR, a5 5 1%
14 KRR, 4N TT CWig I, [ 23R d [ HRES .

N TSR, S I kR R TR B, BUOX g 31 B () S B 2
PP FEEL FI(Fairness Index). ARFE AT (3-10) o AT B8 4 Hh (11 i KB % A i
& (Throughoutma) &/ NEERE 7RI B (Throughoutmin) 9 ELAEPY, 3 52 24 T I 4% B2 [
BERR A B ARG L. FISL B, &NEERR ARt B SO0 2, a1 A O] S T B
Peo T FLBROCES, i BRI 22 e LUK, A R A A

F] = Throughoutings (3.10)

hroughoutmin

ATEH T 20 AN, £ 500m*500m {47 H 7 5 AT R TR RS, B
Wk AODV, RUIEINZEST % H, f5X 500s, HX 10 RATHIME. iR MSEaH
RIS

® 33 iHAKSH

T4 [ CWmin 7 o4 [ CWmax 127
S5 T 1 H EE CWmid 32 RTS/Byte 12
DIFS/ms 65 it DATA/byte 64
SIFS/ms 5 CTS/Byte 12

Slot I} fit/ms 30 ACK/Byte 11
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BN HL RSO A A A1 185

12

Ollllllllll
2 4 6 8 10 12 14 16 18 20

2T EHE
® ZUHE @ EGERE

5]

TR
(=]

F-9

Kl 3.20 &Y AN A TSR
HIF 3.20 W RARAT, 1 il BRI IR, 25554 NBESBORBEE, SEMWL%
(S BORAOR, AR GE) — HEFR SR 2 P PR S B GE IS I R 5, iR ER K,
M ), YRR T 28 . IX R RO /il DAShaS R B e i D INME, (585 i
FHE, FERCHITEEINEED, Ao IR S R B R e il

100

80

2 4 6 8 10 12 14 16 18 20

RENRHA
® tE @ BUHE

SiERREE (%)
3

F=Y
(=]

M
=]

K 3.21 JE4 AANEUE B R

HIE 3.21 W RARHI, MBS 5504 R H M2, M e R BoE R BR 2
TRERES . PUONBEEHE B, St SEE RN A EEE MR, 28T
R RO ATREVERE N, B R B0, WHBGE I R TSt e R
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JFA I R RS, R NSRRI, P R A B .
3.4.2 %75 s ERT LRI

Wk EAHAZE.

MRy FE 10 A5 A, 45 AUE R RIS BA RS, WSSl AL TIC T S
8T AU E L35 1000 1, f5 ik 14, 03R4 18 T ARFIL R R

Kl 322 Hipil BRI

L T s S Mac BlimiE
» 0x00221311 983
R 1 0x00221312  |982
2 0x00221313 986
Falsi 3 0x00221314 954
4 0x00221315 988
. 5 0x00221316 993
HR(L: & 0x00221317 989
7 0x00221318 983
fRAEf : 8 0x00221319 991
g 0x00221314 988

s W . 10 0x0022131B 991 . v

K 323 ZRg AL

(D)2 WFALS R R, MO RSk s, SR E
I 28 JAJIEAT I, W ORG-S A R i
R 34 LGS IR SRR LAk
RS | REEE Wk | ZER ] L Wk | BEX
1 853/1000 14.7% 880/1000 12%
2 887/1000 11.3% 878/1000 12.2%
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43 3.4

3 886/1000 11.4% 882/1000 11.8%
4 867/1000 13.3% 883/1000 11.7%
5 888/1000 11.2% 875/1000 12.5%
6 893/1000 10.7% 877/1000 12.3%
7 865/1000 13.5% 878/1000 12.2%
8 868/1000 13.2% 882/1000 11.8%
9 873/1000 12.7% 880/1000 12%

10 878/1000 12.2% 876/1000 12.4%

H ERATLSEN, (L4 ik hlREE R LR R AR RE N 14.7%, &ICN 10.7%. M T
TRt HEEEAAATFRE, M EREE, RARYSHME 11.7%~12.4%2 |4,
A LLE T SR N E1E LA R VL AT

(2)28 ZZHS5: 15 A4 BIR A 3s. 4s. 5s 12 i ) B4 . $8SRF AR4L it 5 1 CSMAICA
ik

% 35 EH AR

TS GENF 38 Wik | BEER | EN4S Wk | BEER | ENGS Wk | ZEX
1 983/1000 1.7% 1000/1000 0% 998/1000 0.2%
2 982/1000 1.8% 998/1000 0.2% 1000/1000 0%
3 986/1000 1.4% 1000/1000 0% 1000/1000 0%
4 984/1000 1.6% 1000/1000 0% 1000/1000 0%
5 988/1000 1.2% 998/1000 0.2% 1000/1000 0%
6 993/1000 0.7% 1000/1000 0% 999/1000 0.1%
7 989/1000 1.1% 1000/1000 0% 1000/1000 0%
8 988/1000 1.2% 999/1000 0.1% 1000/1000 0%
9 991/1000 0.9% 997/1000 0.3% 998/1000 0.2%
10 988/1000 1.2% 1000/1000 0% 1000/1000 0%

M ERFTEVE Y, 25 A IROE S, 2% Ak 55 7 LU B, BB U5 1) R IR B o 4
e MAZERI R, BRI E DR Er A0 4S #7158 IR, MHZEAKR, Xk
PN W IR ) 57 15 A BE BAE F INETE. ABRGEMHEREI T, HEE e
EAREAK 4S K4S VL
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3.4.3 A GeA&MALHN 20 Fn 84S 2R =
3.4.3.1 (S 1EH& A H MK
W H LoRa MIZE I & 3.6 s,
% 3.6 LoRa VE41 S5

e 4K 1 SF i 55 BW KIEINZR CR gmfidR
ZH 7 125KHZ 20dbm 4/5

R 200 715, 0 b2 = Sk BN EE R R S E8, Sy 225 M. BT R
TRIRIR LG, AW AETIAEANEE. WK 20 K&, WSS 5 S E S fa) A
CAD U2 75 Re il 215 . 1d5% CAD faill )k, FIWr CAD B 1 fetuill LoRa FHT S5

TR R 2. WA I AL

K 3.24 sk 5

* 3.7 CAD kil

LoRa Far Jil{5 & 1) 78 TR SCEEE] (ms) CAD ik gics | CAD AR EGL % (IK)
14 % 115ms 12 115 &
3™ 116ms 5 116 &
3 114ms 3 114 %

LoRa #&: | R S (-3t a] 4y 115ms, CAD A BGc s 10 115 . % ESChr
VF, HGH CAD KN 2.368ms, CAD &L HIR 6]y 272.32ms, 1518 5 FIE (a8 £ R
IR A S CAD i AR (e 2 Ao sl i vk AR 2IME 3 & R (A4 387.32ms. i H# S
SR Bs S A T8] 2y 351.49ms, 41 R AR .
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Calculator Inputs

LoRa Modem Settings

Spreading Factor T -
Bandwidth 125 v lHz
Coding Rate 1 v 4/CR+4
Low Datarate Optimiser On

Packet Configuration

FPayload Length 225 2. Bytes
Programmed Preamble 6 2. Symbols
Total Preamble Length 10,25 Symbols

Header Mode Explicit Header Enabled

Selected Configuration

VR PA

RFO T
RFI R
Preamble Payload | CRC
L — e - |

Calculator Outputs
Timing Performance
Eqt-Bitrate 5468.75 bps Timeon Air 351.49 ms
Pream-Duration 10.50 A% Symb Time 1.02 ms

K 3.25 LoRa it &

SR EE 2R T EIR A, 7T IS BI4518, CAD AU AER TS89, 1 5e 9% ke il A 2%

ﬁﬁo
3.4.3.2 IN[E)HY SF e 35 MBS 2 FERT

BCEEIRSE N EAIHLVE AR SR B &SRR, 5 U BV B 8. _EAIHL
NBEEBH AL, BRI R E AR IR E
HHEHER : AR A5G —75 f—~ EAHUERAT: B, AL B—15 fl— W8

— BB A

PZEAT IR AR JEE N2 R S AT S KA I 8], B P IS, SR et~ A,

TR~

HCURERS . 4 ER L@ SR . P BdE N 40 N7,

MR N 65 NFEA .

SRR B SE B (S A 18] 9 WY 28 4T IR AR I 5 £ CREIS 2 A1

3.26 WL YIE
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oA =, = (=
HEEETES e - RiFTS | RiEEIEAE  1000ms
EEHHER g7

EEEE-FLA ST G0%LA00 01 01 00)
00 01 01 00 05 50 05 50 05 50 05 50 05 S0 05 50 04 AD
04 AD DA AD OA AD DA AD 04 40

{EIERT3E : TAE. dms

Oh A2 OA A0 O AD OA 40 OA A3
B
Bl 3.27 bArbLigEfE
#* 3.8 AFEZECT LRI A (ms)
SF 7 8 9 10 11 12
BW (KHZ)
31.2 542.4 997.5 1828.2 3330 6345.7 12675.3
41.7 407.9 749.2 1372.3 2498.5 5001.6 10321.1
62.5 273.3 500.8 916.2 1667.1 3335.8 5781.2
125 138.7 252.5 460.2 835.7 1670 3015.9
250 71.4 128.3 232.2 419.9 837.1 1510
500 37.8 66.3 118.2 212 420.7 757.1

DA B S AR E S T o U — B KB B 5 AN 98 5

Wi 805 ) T . AEAH [F]

SF T, BW SR FEUL M B . EHFER SF FF T, BW BUK, A& a B,
SF N7 f1 8, BW T 62.5KHZ I, @5 IE/NT 0.2S,
3433 AEIEETHBEEESMIR

I ERE, ik EdE ST A FEREE T RAR SF A SEIA, A =
WIS T T LoRa @S PERE, WM fUONBUM T b mr R AL e X B e 17~ 20 #&H)EAE
fEL. AR LORA fEZ= Wik, WICHIAiT D XK 5 5 5EN, SF 73508 7 #1 8,
5 56 N 125KHZz 250KHz [Pl fE 100, 7 o 125KHz, 8 7~ 250KHZz, CR ¥4 4/5, Tx_Power
%18 20dBm, KRGS S 1.5 K. 5 87E 18 19 20 #5347 [ 2 IR,  EREOR RIS B0 iE
BERE . EAIALGETHOR E 1 T T B s
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BN HL RSO A A A1 185

meesms R b =

K 3.28 M7 FAE

LEMBERS 1144 v

RlFiT=

MBEFHE 1000 2] ns

0dEm

-148dBm

40s
EhEEIRE
-112dBm
EHE kM)
100/100

W FoEbRRE
-107dBm
THE &)
100/100

Os
2
101 s
ES S

0.0%

1122
1155 93/87
1166
1178
111

Tim  EEgEhR

TaTs  PHRE

93/87 -119.4 dBm -120.2 dBm  6.45%

PHRE  EEE

-

<

TR 7

BN 0

[T] BEhIERETIS

Kl 3.29 LAIHLGETH T

R 39AFEREE T HyIEER I

I PR

2 3 4 5 1 2 3 4 5
A B

7 8 9 10 | ERAIA] L 6 7 8 9 10

idiE

2 3 4 s | T T |1 2 3 4 5
C D

7 8 9 10 6 7 8 9 10

i B

ANFIREJZ T B A5 B R

P EEEE CK)

KRR CKD

SF /4558

RN

SE I RIS

0 (hLF 178

80

717 100/100 1S

0%

80

718 100/100 1S

0%

80

8/8 100/100 1S

0%
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4k 3.9
50 717 100/100 18 0%
3k — Rk 50 7/8 100/100 1S 0%
50 8/8 100/100 18 0%
60 717 100/100 18 0%
3ME—Erk 60 7/8 100/100 18 0%
60 8/8 100/100 18 0%
30 717 100/100 18 0%
6 g —JE% 30 7/8 100/100 1S 0%
30 8/8 100/100 18 0%
40 717 100/100 18 0%
6 [ — 2% 40 7/8 100/100 18 0%
40 8/8 100/100 18 0%
15 717 100/15 18 85%
N Y 15 7/8 100/17 1S 83%
15 8/8 100/13 18 87%
20 717 100/3 18 97%
9 [ —Z#k 20 7/8 100/7 1S 93%
20 8/8 100/8 18 92%

Pt AL eI 1A) SARAMEE B, TR ANTUH 75 3K A0 T I, X B B T A e [R) A%
BB, DASCBUS R BUE ST iRe IR 1E, 1 SF N 7, BW J 125KHZ IS4, fERET
K EE B, JEAE AT DUA B 80 KA s fERE T b i ELRR B, (5 BE 2 mI BRI =k
W SGTRAE AL T A Z RO, W] DU | T T2 61 SPD 324715 10«
3.4.3.4 MK AN E ABIEERS

MR =0 1.

WAATTVE: T R e N7, WOREER: BTN, IR SRR, A ]
k% 100 K.

SIS SF T, HAMSHEE L, REEHEE 1.5 K.
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3.30 sEillzit

* 310 W ANIEHE

MK EE R CKD RIT SE I K% PR
300 100/100 1S 0%
400 100/100 1S 0%
500 100/100 1S 0%
700 100/100 1S 0%
800 100/100 1S 0%
900 100/100 1S 0%
1000 100/100 1S 0%
1100 100/100 1S 0%
1200 100/100 1S 0%
1300 100/100 1S 0%
1400 100/95 1S 5%
1500 100/73 1S 27%
1600 100/52 1S 48%
1700 100/0 1S -

M EZRATRD, WA b, A5 PR E T LAE 1300 KA, MRAEATH 75K, 7T L

SCELAST A X7 41 SPD A Ml
3.4.3.5 MK FINEIEEYIRBISIE S
Mt BHL/NX, a0 ERR.

M7 1 B EAE— Ty, WO EAIHL, A RUAOE R, ME
BB T — D EFIETT

WS FL, R&EEM&EE 1.5 K.
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G
F
E
.
D S
C
L 8
3.31 i3z & 3.32 i Hhii B HE ]
TR E R W R s
* 3.1 FPAMEIERS YRR R
BESIDA REDEEDA AHBE AL KL SE I K% FHR
A B /& 1 100/100 1S 0%
AN C 2 100/100 1S 0%
A D & 3 100/100 1S 0%
A E 5 4 100/100 1S 0%
A F 5 100/100 1S 0%
AL cP=t 6 100/95 1S 5%

H ERATR, AN REFIER SO, FEAHRS 5 BREERS, ATRAMRIEERE C R . R
PEATUH MR, AT LSEE /N X A SPD ¥ 2% il .
3.5 KE/ING

AFEIET I B CSMA/CA I EE R B TARRBR AT T4, E e 7R e E L
AN BERT R R B RE AT T oo, w0 1T 7. SiEATH PR AL R
F LoRa 3™ AR il I RFEANAH IS I 28 Fh Fh 254, BEAT 7 AR mac PO 28 h il i) it s 13
S LhRMAR, AT T IEREI AT, GG E NS B REMEMET T AN, E
N, 2705 RUER BRI MEAZE SRR, @SN RE/N T 0.2S, 79 RV W OGHE [F]—BE Z
AT BE AL ST 1) AT SR8 A R S o RKSPERE B 2490 80 oK, HUE ST REM ZEETEEINERE, =
AMCIESSINIEAS IS ATIE 1.3km. ARG, FERTE A O, ARWRNRA S08 5 S
AILLIE 31 250 Ko [R] £E A SE R AE VO A, A AR 2 B2 AN e gk B AT S A L
18 10 AN AUE RS EIRIIE LT, oot 50 b i A iR e B A PR I A b, 241 BUE
i) 4S [F M B S EAERT, EAIFARMC, RYNZRGI T FEZ M 28 HAA B m 1 A
PEAI AT FEME
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BAE ZREAMMERS R ERTRE RS

FEVCTHA RGEIN S HH PN I A TG 2 2 M it b, A RL R L)

(1) EARHGEEL IR, BUREEE IR B AT TR, T ARERGORUITE, i
PR 1A 10X 5 R it 3105 A, 49 s i I modbus IS £ 45 AH B ) B85 45 SPD AL %o SPD i
MR A5 BB B 5, T AR BRI 4 P ORH)—NifE. SPD WMl &MEE, &
i1 modbus i, JToIkEMTER, T EELLAK MBI =, A HERE SPD MM v B1E B
. MR THZ G SPD B, — MK THZ G A, ZFENERMEAR. &
IHADNX EE R, HEREN RS LR E, 5B eSS

) ARG, WEFES ST ARG B LR, steid i
AT 2 MR, 32 B A e R R AR A g, SRR B, SR B
TR R R UL R — MR . RGERIMALET, a2 Hire ™ &

(3) HE K IR I8 7, LSO AR E , R INE S R AER, Mg 2 FA
S, BEE BN, BRI RER R T . EAR RGUAT IR R S8l 2 AR TR Ol

(4) WIHR I R 75, AR CL e 22 e P AE SE PR N IR B, 38T ) 75 SR B A 7 220
WHIER Sy, T3 BRI SREAT BT B 58T, WSRT MO AT W, W OB R o I8 XD DU
R ARGAE R IRE P BRI, I ()46 9% EE LG

i
bR
: — —
# BEEETRAES BEE —
sEE RN EET
I —. e
= ; : !
i . - ! I
o | EFopenwrtfaiis i .
= . !
I 1 i
Y i
! I
P dbush
modbustFy lorats s modbusHrg |0ra|?,‘.='._._
modbustil modbustiiy
I
#k
Bk
Qﬁ"g
= SPDUTHER SPDUgEL: SPDLgllES: SPDIgTER
SPD SPD SPD SPD

K 4.1 ZZCMERER
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AT UL BRI, SE R 2R DT W B 41 Bor, BERER L E AL
DUKAE SPD WM B & MR . Btz Thae, X ES5 8RS ZEME, xRl
ERIMEE . BERS Z MR BAT BRI . AR R, FIRT N SCEAT I RE AR e BT

FEHHERE RN R A, N R RS AR A A, RS ST R
RBIGLAT o IRL A S b 7, AL, 4T modbus AOBHEE TR ERAE, RN
e 1 AR it 2o FEROE AR Z IS . A T IREEAE, RS R SPD I e (14
ERHTSAT, JAMBRHOATRER, MIBLARILN, RERGIRMEIETT, KEEET
WA A B BEAT ORAF, MR EIE R, SeIEdR ) Bk, RN EEGRIT R L0y
X A TIBERIJTE. ARG E: T RLE e b A il BT
RO E I ZE Al B4R, TR — 5 2R N IR TR A . Y T ARG A e MRAE A
R, B&SRIREAT B, AT ALy ST T AR,

4.1 BHERE R LENH

4.1.1 MIEFILRER

F P AT DL3@ I i o D2 gk AT e 438, i AR EREL SPD il 4 % [ MR L 27 A7 28 Hh (1) £ 4
IO ARG L, N R IHE A TR AT AU SPD M 5 45 1 B AR B A7 28 1 ik A
KM, T RAFEAEN ) modbus B MR R, KRR B AR A AN ST R BN A A
Mo HARHELET, FIH modbus HEELIIRE, HHRIE RN EHE L, AR NFR B O 1)
SR, WEARIE R, SO N bl 8 o KRR EATULED, RN RS A .
el Y, BRI EEL I, RIETHRERE BRI T

WA (4.1) 7~ addressy.g o E— a4 bk, address, Ras AR M midbhl, A
BRI NS . B ek btk 3 BB N B KT HE T, address, 452% KT addressy1. 24 address, 55
addressy.1 [ZEAE /N T8I, FE Izl b —AN I s bk 2 2 LE 1) . ¥ addressn 7 it
SR WA S, address, N IE WA .

address, — address,_; < & (4.1)

Horr s EME T 18R IE R ERe, SPMER /N, Wy EeR S 2 n, (R BA Bk
AT RE, SHMELE RIS, I BFTUAREIEIE 2, FEB ST,

Bt Bk, vovk T BMETFE R R WA F AR R R FRBIE S, HREIRE
FITAT Wa 478 s A6 2 B R T T IS E . AR 4.2 B, b I ) 58 BUFTAE 2RI )0 N T,
FirAE F R R B IC A 8, 4T H B BT A6 B st 8] dge 2D (RAE oot B () S48, 10 i L. S R HUE
JuE Y 1~127. WAEE LT E 4.2 Fios.

s=argminT(5)» 4, €[1,127] (4.2)

53



A L R N T m VA0S

Tt

AR
!

B 4 s IR
BN B HER

Y

[ b R (B9 1

[ ) {EL <127

B A v
N TR s

FRE d5e NIRRT P 18] R
B, ZATHEMFER, Bk
/INER T g R M

HRAE LA 4% R AN 2 1 E BE % A
ZAH. BEUEE S, N AEEE

GUitEe i T R S
|, %31k, BCFHIME
Ti, [AIRE BI{E+1

]

4.2 FHRRAEBE
HARSCHUS RN E

F—0 WA EEER S TIE 43 s, GF Tafreshhl, $Em, M

T,
EyeESE iRl
K 4.3 HEs T
 AE TS UL AT WA P S A B, JE I X OEE AR N (S BT A, T AR

bnﬂﬁfm@ﬁwl%l 4.4 Fii~, HhhbJE 4001, 4006. 4002. 4005. 4008. 4012,

4001 4006 4002 4005 4008 4012

e et e B Hym AR K e et

B st o BT BT s o B st

4.4 FmEANEE
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B=00 W R I A A SR A AUE (R NP T HE . N 4.5 P

4001 4002 4005 4006 4008 4012
Bl > KRR > KR > KR > KRS > KR
E{CL M HlE T Hod T Hudfi .0 L EL i Hdi e

Kl 45 @i hAL AR
FUD: WK 4.6 s, WESH, MIESMH, I 1M s A& b % A

AR b R IR Zb
4001 4002 4005 4006 4008 4012
HfE ot il o0 HlE o0 AT Hedg oo HfE oo
A A

4.6 JEBEHF

B WRIERE IS A& L A EE, A B DA Ay, ERE
BEH A ke s BOEGE KR, AR modbus B AT, R ORI . IR
[B] ) B i AR AN DL R B MR 42 P s soe . s B e X S B A 2R AR RN R A7

FND s MR SRS S — T SR TR, R =R, THECEIMECAT,. R
FVLH R, 6; A RAERN 21k,

FLL: T E/ME, NNSAE, MT,H 2 /MHER, S, 1 /ME.

R UERT R, ASHIMEN 4 BBHK, EORFRE 4 ok DOR AR, e A 1
Ko HEHE—MEHBEZHRELE, RIERERICE.

YT ARRG KU, FKLE SPD Mlix & H IS B2 & ak, Btk 21 H{R17% SPD
KRR IS S, bk 22 FORAFE VIR RS S, bk 27 A 0-A7 35 i PR R 45 2,
bk 30 HORAFE B T IRBRME S, bk 31 FARFERENGEE . KA LA 25 dE
LN, JRATE 2 3 WA Redrifl 58 SPD Wl & s B, IFE R F{ERIE 1 Wit ek 715 5
B IIRE.

4.1.2 /& Z 5 EMEERE SRR

LMz, MCTHEZET A, — PN R THEZ S SPD B, MM RKIES
ST RUHII , Y R B R G B T RENT, T AR i RE ANIE T T LS SPD Il £,
DL 75 B B4R SPD i 24 (AR5 FFAFas U AR Y SO AEAT T I AL O 1A
&, WRAANER, KRB RS — SPD MM#%, FKArE2IfE B4 SPD s 4%
HEAT 02K, BAERAS SPD WA 145 B E— kAl SPD WM& {E R . 7 A f gk
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7 SPD Ml IS, XFERL4H T IR AW 7 AH. [R5 SO 2 A o,
LR T NP SPD Ml v A5 2. PO A A s AW AN, SPD Il IfE R, &
% 15 SPD il iR w5 A i[9 &2 (R[]
4.1.3 N E PRI IR T

25 G AR T H K75 5RO SPD WS I B4 KRy L, e M Bctds s N 4.7 Fror .

H C FRM L N USER (&) T

Mk T 5 5 K B G AP Bl WAL 55 i 2

B 4.7 R Ros
g h ik, BHID. WiFS. R&EEE. P EdE. Wik I E TR . 1N
HE AR FE R A L7 N A . IX N T IR 78, KA 16 BEflHE T Ui i o A=k by
PHH 0x68, MiEARA AN 0x16, & &5 T —NFET.

PEIRAR IR RYE, — AT, T S R RE IS, W D7 % DO
Ron N BRSPS B T AT 15 s B oS 2 TR e ey, Bk N 4.8 B
D7 D6 D5 D4 D3 D2 D1 DO
1o 2% 0: WmBEIMIE | 0: FIEiEE

188
0: HiEi 1: PISCEFS | 1 FURSA

Kl 4.8 ThEEFSUTT R

WP 56— AT, BT SHER, RoRZNEX — B [ . & WiEa
—ANFTHIWUT S, SR AT DUKSENT 5508 — R, B AR BB 2 WUy, i
SHES, wLHTHEER S uE, Pk EE A,

KREAL S — 75, Rzl Tisk, =6, WP 5 ERRNTHKE, HEiEHE
0~255, (HRMREARGHWIT, LR FER AT 60 T 7 . I8 R I FE AL A
Mr, A RLH S AR ) BAR KRS

WREHE, 7T, ERRFEPIERL, X—Wih A r SPD &1
o, k& aoh 2, WFR/RIX—MiHa 2 & SPD Ml & 1ME g

FH P E I8, AR 18 & HOR R BE AN kD o 2 I I & 19 s g AT TR B, X L DAY 2 4
Rk, TR, —aiRE, [TE AP EEE, WER, WER—&HH P 8dEEE
e, BRI E 4.9 s, — AP RS S T 4 F0 SPD wAfEE, RS,
&, . B IWERTTAE TRENAELBLEL . iimiry Rk E . Hith
KRR, SPD ik,
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—ANH R
) ] ] ]
K M i R R
DO D1 D2 D3 D4 D5 D6 D7
1: 1&%%— 1: ﬁﬁﬁ‘ﬁuﬁﬁ{ 1: }‘%iﬂ_ﬂ:& 1:spd9§§‘5(
% Py | % e
e 0: WKL
o FRE | 0 KAE |0 EiE

4.9 /7 Bman i s

TR 36K FH (¥ checksum FORZEE 720, FIRTIEIWUR & LS5, A— 710

DL iR i N R, 59 s X oG i N R SGEAT A B . 75 EEd i il i 4% =X
FIWIWR B R, SIS ART R, bk, WA, hikIar. wiE, i
1Ti9r. 456 R AR, —& W& Z LU 10 & SPD fuilli#%, wILA# i) 2] 10
A~ SPD WS 4 HIAE 2, — 26N FHZ MR K 47 A7, 4R B8R A modbus i ££ 1)
7730, &l— & SPD Wl %, NHZE Wi 88 22 7. — s T4 10 & SPD
W%, —miFEE 220 N W AADIRES T, — M1 AUREE 10 G SPD, M
LR APAELE 10 AT ST IE AR SN 2 RS /& 2200 AN, ST AB RS, NHZ
T4 470 .
4.2 HIREWERNLIEHF
4.2.1 IR EIREKRG

HF BT ERESIREE R, TELEMICRWIRTT A, 5 AR Wi & 45 SPD
WS B 4%, SPD Wi & U S BT M A8, RS R RA MR, MR
eV RIATLR, 4% RE S B B B[R] £ 5810 A1 ST B SPD BRI 2%, 24 0 4% rh & 2% 0 2 1
G SER R AT S0 . ST AR R R IR, DB SR, A ST,
I 5 A0 R R SPD MW 4%, AL T R EE SPD I MIfE R, NEFL L
FRANE B AR A

(1) Zrf Bk & SIS GBI, B A TIREL R, WREAE H I AW
PO, T BN RIHAAT L HRER A DS A, Biodis B8 R A 2 BOikg =X

(2) ERf B Fdm LA — B a], (HAZIA R 1 i BRI TE], 1 ek T
SPD WM& RS E, BHTILE, 4Lk Ak k73 .

TEREA W2, RURA T 15 50 2 BIHERAE, BT PA— N 2 v m] DLAEAE A AH R AR 5 1 SPD

57



A L R N T m VA0S

B B, AUSE R IR LR A HREAEAEANF 5 N, SN TSR E. oS
Pl R R EIRAGE R, WSR2 A7, BT BIR AT mﬁﬁﬂﬁcﬂ&%u%lﬁ
J:T&E/JIJJHEA

4.2.2 BRI 4L 15 TR K

NSRBI LFI , REVEAR TR, FERR Mo HEHIRN TR, X%
A TR AT L SPD WSR2 A1 SPD AT BI85 IR S B BT e S T SR A I
J5 G2 RS AR AT I Al B2 B08ARE, AR SRR . PR — 0 Sk
BEABS LR, AT RERGMFENE, WHRERIEEIR & BT 5EM, A RERE
A5 T B )l 75 22 X SR SR 4, XSG BT IR (1] 5 2 5 ) 8% () e (R 3B AT 8128, [ B 5 228 v AH
SR ZAFBAF o
4.2.2.1 B8] [E] ALl

OpenWrt 1145 NTP (Network Time Protocol) I IA] k¥ £ WSl ()% F o, A FH 2 2% Fh )
B ENLHIR AT RS . oSBT 4G WIFiL UK MBI 7 204 B 2 25 i, 75 EE )
WG FR AR A B 1) DNS S, PRIERESS AT IRAG BT o 9 5 AESE IR AR SCA S 20 TN DX oK 2%
I IEEAT [E2E, AT FRP R AR B R B 4.10 Fos

T 7w D
i

Y
e L

N
Y
A
FFI TR |
\ 4

—f ZEIS2S

K 4.10 i) R AL

4.2.2.2 BLLEFNT

S [E) [R5 5E B, HEAT B R AR, WE T B ERRAT AT, FR — AN R B BAF,
At M BAFEE S — E B AR B, BRSO, BRI HE RO N B 2, A
S HILA A B, BARRAEETE 411 s
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e N

AR

\_ J

N

\ BB B A \

|

B Ok F 7200
— T
N

A4 Y
BB Sk -4 15

v
é )

)
Bl 411 BSLRB\FECHE b B 1

Tk b BB B AR ] RSP AL, PRAUE 224 S () R0 0] 286 Bf [ — B o B 2R 247+ I s
BFITHRINE, WAEREER TR 4.1 s, Ron 1000 XA HEFE A HIFE 2020 4F 5 F) 22
H 12 if 31 4 12 FPIs A #cdfs W45 4 2234.5.

* 4.1 S
| {“10007:{“2020-05-22 12:31:12":2234.5}} |

IR R I TR, T AR B RN, T RV ER SPD R & BRI, IBEIRAE O, G
RIX B S A BN A, SIS e AR sk EIRGG =oF & BROAEERE T S A AR
AR, AROR DR U SRR EE B3k 25, =6 28R R i fa), 347 2R Ok
12, A HIEIER %K.
4.2.3 W 55 B8 48 M 0 =2 3% SR B

MR G@nER:, QA IEE LI, 25 30S i R a6 LIRIERm, =P
EUCE] Rk AR 4RI B R . GEit IR WSk, B2 Bkar I [e] 52 ot 1 1 2 15k
AL, WERAFRRAATNESIER . R, WRRERTMS Y, 5605 T
WAL . RN =7 G A I A R O s, W< B e . S i fig 2 2R 72 I 2% 1]
A, SEFPATERE S FERERE. BARNPLHAT LAZE 1 7Pk DU 2 2 75 B e R, B
ke E e mElE, AREJUDAEE . mHRE 4G, UK. WiFi IR &, §i3C
Hh A A B R A R USRI
4.2.4 WL R ERERE

MHAR AT BRI, AT Bk, SIERUR Z SN, T E 4.12 is. 4
A P BER AT BRI, FEARE =N RS TCPAP B, LK B A2
AT MQTT R JZ M & MQTT B H #6451 24> byte, TCPIP [ii] € H# 5 1 40 4> byte,
AN HARE Y R AT, 10 LUK & 5N A AR 85 2 AN 26 1 byte. X B IHIIA &
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AGETHEE AT TCP 1B T = ALEEM BT . i Eik— AP Bdka = v a6, 240
LIHA 51N 68 A byte A T4 .«
BTFEBS | DOKREES | 1P TCPEES | MQTTEE | I Eds CRC

8 P—1—P¢—20—PE—20—Pt—2—P<¢ pt—i—>
< LA ot >

Kl 4.12 HE ks =0T 4
N TSN BRI, R R R e Lt IR e . Wit T — 2R
A 0], BB EHRPIEE NG A, A I B I I TR B, DU Sl i 1A T
ICR . BARGRIRERWT:

ZEBA NSRS R —
FHE, TN EARBAS

gl

K 4.13 ZAFE AL ER AR K

R 2 SR BARIC I AT At AR — 25— 25T Bl b 1 AR a4 S Sk B A T A,
=G WREHAT BT, AL N R B AR .
4.3 FEAR 55 ERVALIEHLF

PSR T HEEZ AT R, BLRT R 2 A SPD Wl sl i s, AL SERnE AR,
FE RS UL E 32— W AT IS N RGO, XI5 A5 S ORAF 1 AR IR X 2% 25 4 1Y
fEE. AW R, AFmEH— T, A i B Mz 8y S et .
TR 4 DG, 30 75 B IR 55 )2 BT By o RIS 2410 DG PRV R A 5 TR, 7R B B & AT
AR, ETHGOLRET, AREHBUEIMEDL . THRRE R, BT W LR, T
IR AR 2K
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4.3.1 1% Z B HHLH|
B3 UL T AR BAT B e e A, N B, TR ERASHT N OCH) SN FIEE Y, DLR
RIS LG G

BESN: FFDDO000004C

IRFA<sn FFDD0O000004C

=EID: 570615020

S A]: 2019-11-19 08:43:50

Hikdcsn

FRERS

R ThaEs:

heHiE @ [ ] ®

tips : ERAMRSS , ZRIMXEERERRHSE

REZARE:

P 4.14 web it )45 0 5 BT[] K 4.15 web % 3H S B4 o A5 S

e B AR U N B 4.16 P, Ja B85 IH S5 AR 1 SR s R AT &, A2l 0 B R
B TEADMRT ML LM & ERER . SRR L, BRI TE. &
F i BAER P EHRIZ A IR, BRI R BT IR, RN R a0 Bt R D NIk
A ECEMER, AR T G 2 A W s R BAT AL e NS R, B2 & i Sk
a2, B BRSO BER T I BAEAR R o PR TH R 5% 1Kt s e mh
EIEPS &/

|

il

[=]ZES
-
onenet=F&

ENEES

|

sHEs
Kl 4.16 Bk i HE ]
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4.3.2 IIEFH A HI

TR H AL, R REHATER B, EFEEENERH T, TS RSN
feE . KM T PIFEA E R R 2, AR S T SR .
4.3.2.1 EF MQTT HIZFE EF I

2 T
l onendf="F&
MOTT

EEEst kS

e
K 4.17 matt T ER

W 4.17 FioR, B EoR AR S 1 BT G BUE 0L, o R4 S rE, 124 )5 6%
o Ja GRS ARG By R I EE, I OneNET = F&124E1 AP 200, /(0
BT R R FEEE A 3 B 75 BB AE AR B kg s, FIREE AL, MR RIS, ik
A CRC K06, 2r M fiml. Fp e, FOGE s WX SRR CBIAR S BcE , b Bdis, A
Wi b, B RN A, R SRR T BN o RGBT S 34T R,
K —R—Z 30U, GRAEE B . SO RIETE R, R IETERTES ST, 38 0 S A
AR TE e WGP AT AT, R YT PATIE?, #H7T R4G a0 5, PR AR K13 245
SR, #E ULBIX AR SO, R SR SRR
4.3.2.2 ETF http ITIEEFAHI

ST FRAS MQTT BEH 7, fAEERMEIIEEERE. R FRERRE, 5INTH
FIpLE . Al 4.18 Fiow, AFHEI R GBI T SCHE N A RIS, POCHER B B 34T 1056
ISR MREEF R G, R aBEN B ks b 56 OneNET
PEALI AP 1 IR AR BE BT (48 245 WG, 45 0 0% 75 BEHEAT IR 7 1) B 8 A i AR 5 0
SR url Huhik, DL SO RS 7 U N R IR AT . K235 30 http (15 7 bty S5 B L 2=
IR 25 28 AT B4, KRG B USCHE NN, THBFE R E S MR 5 WA
ks 7 AR, T RBCCHEIRE . 5E S ITA IR MER —3, wmRMEE, k
i OneNET = F AT F kT, $ATHINRET 23, mBRRM, FRERWEEA T4,
LA, APITHNRRT 225
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)

FEEX

!

MQTT|

K 4.18 http 5 # KR

4.4 SLEMKX S RO
4.4.1 % EE L3RR

AR A2 T2 0 R A B 3k, AT m] DA s Bz v () A AR O o a1 SPD SK
I I ZR 58 0 ) K FH O A SRS AN 22 R PR SR, X AR s AT X Leat, o0 #r 2 E0ME
P b T 5 T 4 YR AR I L B 3

M7V — B AR 10 & SPD Ik, JFaM e, 78/ UL U T _E i B AH B 1
i AT SPD WA %, WA ELA LN, sk, DS 6 . e EIROBE
T, 4 30 FRIE—IK, FHK 22byte, BT A LARENIA 10 B EE K, FAMEERSTE
AR BB Ky 43byte, RGEThEREL 5 AN MR . @I IC R R R s, 10 AR
ML PR EAL TS L. T B W T B &40 E B 4.19, FIFEICIR S T AR SRR
K 4.20,

K 419 &% E
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K&l 4.20 #4> SPD a4 £ i EE
*® 42 HPEILFER

W] (min) BT HE 1l (byte) % 2 e A Bl 5 (byte)
10 49045 13318
20 48052 13578
30 48352 13657
40 49457 14376
50 48369 13521
60 48437 14292
PEIMHE 48619 13790

M ERATUE L, 22 F R8s E 2 TiEL r A B i, Bl 40 7
i 70%. AENA BT wireshark JUALEAEXS MR FIEEEEATINE, WK 4.21 fros, K3
JOBAE R ER 151N 198byte #AMTH,  [FIN -~ _EiEAG HIR. DNS 35044 figdhr it (AT ICMP
. JEE AR P AT A R AR S, B> B AR T4 .

63 13:32:11.900506 114.114.114.114 10.99. 15. 29 DNS Standard gquery response

64 13:32:11.905522 114.114.114. 114 10.99. 15. 29 DNS Standard query response

65 13:32:12. 084518 8 8. 8 8 10.99. 15. 29 DNS Standard gquery response

67 13:32:20. 030103 10 99 la 29 183. 230. 40. 39 TCP [TCP segment of a reassembled PDU]

68 13:32:20. 123600 183. 230. 40. 39 10.99. 15. 29 TCP [TCP segment of a reassembled PDU]

69 13:32:20. 123849 10. 99. 15. 29 183. 230. 40. 39 TCP 47754 > 6002 [ACK] Seq=277 Ack=49 Win=3
70 13:32:31. 020186 10.99. 15.29 183.230. 40. 39 TCP [TCP segment of a reassembled PDU]

T1 13:32:31. 149777 183. 230. 40. 39 10.99. 15. 29 TCP [TCP segment of a reassembled PDU]

4.21 wireshark # €1 &
BANAE TN E MR EE N GIN, X2 MEIEE LA EPATHPE, WHLAEE FH
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B LTRSS 1 S

SR, METEEEERT, ZEWMER T, ENEEEREFRANEN LER, BiEE
YR T T 70%.

4.4.2 HHAEZE LT 5EM i

] LoRa 9 s S IIAH R e 2 i, e P R T Bl 4.22 B, LoRa 1 mi %
NTH AN IS FE S bk address, #EATECHE A . Modbus 175 A5 “’ﬁHE’JEEEHuE%UE’J
modbusSlave # i, LAY S EIE AR, WK 4.23 iR, 1oz Bk,
H SRR B PATERL, 2 RMEEE, A modbusSlave BB TIEE . SEATIY S HEL

AW, FIRAM L, streamld M 1021 —H 3] 1039,
?iEEMId" 1710217, "regType": "03", "dataNum":1, "dataSize":2, "address": 400, E Modbus Slave - [M_bslavz.m_ —

1 2
["streamId":"1022", "regType”:"03", "dataNum": 1, "datasSize":2, "address":401, ' Fle Edit Connection Setup Display View Window Help
["streamId":"1023", "regType”:"03", "dataNum": 1, "datasSize":2, "address":402, == = =
["streamId":"1024", "regType”:"03", "dataNum":1, "dataSize":2

rapraanra: 124", Sragnype” 03" Mdatatun’ 3, darasinet 2 Saddrens” 403, (NS W] B[P K|

{"streamId":"1025", "regType":"03", "dataNum":1, "dataSize":2, "addressa":405, ID 1 F |]3

{"streamId":"1026", "regType":"03", "dataNum":1, "dataSize":2, "address": 406,

{"streamId":"1027", "regType”:"03", "dataNum":1, "dataSize":2, "address":407, No connection

frEE

{"streamId":"1028", "regType":"03", "dataNum":1, "dataSize":2, "address": 409, . .
(MstreamIdt:"1025" . MregType”:"03", fdacaNum®: 1, "datagize® 2, "addrass"s 410, 00400 Alias 00410 Alias 00420
{"streamId":"102A", "regType”:"03", "dataNum":1, "datasize":2, "address":411,

{"streamId":"102B", "regType”:"03", "dataNum":1, "dataSize":2, "address":412, 0 3550 5543 5308
/1ERE

{"streamTd":"102C", "regTyps”:"03", "dataNum®:1, "datasSize":2, "address": 414, 1 3531 5512 5441
{"streamId":"102D", "regType" 3", "dataNum":2, "dataSize":4, "address":415, —

{"streamId":"102E", "regType”:"03", "dataNum":2, "dataSize":4, "address":416, 2 5523 5525 5380
{"streamId":"102F", "regType":"03", "dataNum”:2, "dataSize":4, "address":417, |

/I BE

{"streamId":"1030", "regType”:"03", "dataNum":1, "datasize":2, "address":418, 3 555_" 5534 5392
V-2 n

{"streamId":"1031", "regType”:"03", "dataNum":2, "dataSize":4, "address":413, 4 3563 5539 5431
/1ERE ]

{"streamId":"1032", "regType”:"03", "dataNum":2, "dataSize":4, "address":420, 5 35449 6052 5702
{"streamId":"1033", "regType":"03", "dataNum":2, "dataSize": 4, "address":421, —

S/ ‘ 6 5582 6343 5562
{"streamId":"1034", "regType":"03", "dataNum":2, "dataSize":4, "address":422, |

{"streamId":"1035", "regType”:"03", "dataNum”:1, "datasize":2, "address":423,

i l 5704 5857 5576
{"streamId":"1036", "regType":"03", "dataNum":2, "datasize":4, "address":424,

{"streamId":"1037", "regType":"03", "dataNum":1, "dataSize":2, "addressa":425, S 5392 5595 5430
S —]

[matreamId":"1038", "regType”: 03", "dataNum":1, "dataSize":2, "addresa”: 126, 9 5468 5864 5753
{"streamId":"1035", "regType”:"03", "dataNum":1, "dataSize":2, "address":427, —

K 4.22 Wit s 4.23 AR A7 AR AL

i1t modbus slave B IS A K. W N 4.24 Frox, AT CLERIET 4 IR &S5
i qﬂlﬂﬂﬁﬂﬁﬁﬂiﬁ@ﬂl, Bﬁ}:lm A4 PGESEE. BE LRI,

¥ oo
25 Bl 13 BT 15 AT L5 AL 17 AD 19 OO0 L6 EA 13 K4 16 F1 13 AF 13 4R AD 2O
L
A2 17T AD 19 DO 16 KA 15 E4 16 FI 13 IF I3 A 13 LE 1IF IF 1D 40 16 4F CF AR S 34z
or aa 2. AYGEBE
A8 D1 A6 ER 13 ES 16 T LN IO 19 4B 19 17 15 1A 19 41 16 3D 13 C4 13 DO 1B 40 16 HD 3C 83
F G4 3R
€ LB AN ES 16 F2 15 20 05 4B 13 17 19 ZA 05 41 16 80 1F C4 13 D3 13 40 16 B2 B L0 I DD
ad a4 — —_—
34
3 Ve AT
g4 s 20K L
15 23 — P
43 16 52 18 OF 18 D4 IS 42 1€ @3 @8 13 00 00 47 CH
ES D1
@0 S0 OR 00 00 o0 o0 O 0N 0% 00 o0 o0 OR OR &Y o2
HEH AU
i AR 18 EX 18 CF OB EA 1% BB 16 85 BA TA
i¥ A 1% BS 18 5§ 15 AJ 1% AC 1% B1 TI DF
i -
i%5 S5€ 1% AD 18 A% 18 Bl 17 B2 14 08 14 EF 18 ES 16 Fé 18 34 18 4F 3} AP
ip
A7 BY 18 OF 16 FU 48 EX 14 FY 185 25 18 5O 1% 1C 1S IF 18 46 16 35 3E 82
;ll- F2 18 E& 18 PF? 415 39 18 82 18 312 38 IF 198 &6 16 55 18 &% 18 BY 18 45 38 BB AD AY
@4 18
i%5 EB 14 FE 18 14 15 51 13 1D 18 29 18 47 14 54 18 R 19 D8 18 46 18 B9 BS 14 DA BB N .
14 EG-NR
18 UK

I!q"i!ﬂl 15 55 15 &% 14 A5 48 17 55 &85 PR &R

':ﬂ:‘.ﬂ:::“ii:‘.::::: 8 88 68 41 AS
e

& a5 ..}!HL! ES 18 B 4B EF 13 B5 18 35 4B 31

K 4.24 modbus i #E1Ek

RSB BE RGO, MKEEEE FIRG T 6, e EdE s i
4.25 fii, Hod streamld 29 1026 (%R 2 4028, DL,
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4028 5876 34532 6231
6825 6040 6066 6005

4029 6078 6054 6023

4.25 1B W S AR

I3 TP AT R BENLES I — A B A, MR 10 IR, AN RO il
7

ML, 3 — A1 AR AL, 0 SKEe R SE AR R B R . 20 5 UK.
4.3 B EINIA

R HIEHLE] (ms) AL (M)
1K 14440 3200
2K 14711 3270
3K 14685 3203
4K 14929 3291
5K 14951 3308

FEME (10 V0O 14743.2 3254.4

FIME (100 1474.32 325.44

i IR R AT LIS, @ AL e i — i a5 S TR 2 1474.32ms, 1 0 A I A L)
Je, HARE 325.44ms FiFeif) 7 — ik MR A . B0 U A2 EHE ALY 4, X RN S
AL AR 1 ISR R BB St 7 KT R AT WSO 8, B i B Bk 22, B R A I HY
HEFHLHIPERE . LoRa Y i@ id modbus o At bEA7, W S HATIEL Th RS, 2> T modbus
i ) R, A R IREC L, RS T ARG EIRRCE.
4.4.3 BB Lt

S HAR AR B, vTUURD I ER T, X B ER BRI s KR, AR
A b, [ o e 4% s, MR s ARy 300 4. @i modbus slave F AR modbus
M A5, PISCERT B 5% 485 5 modbus slave FEEARIERE . JE S M SRR IR R4S B
2 251f) modbus slave FPF AR ZF A2 bl , B EdR S GE 2 G, B TEUR G, RN
B ERGAE, SRR B, RIS AR BRI R B RS

Eb 41 {<1020:{“2020-08-13 18:04:037:1234.5}}, X4 HFEFR R, 1£ 2020 428 A 13 51
18 15 4 4 3 FPAT, 1020 XA WG4 fMEUE N 1234.5, % 300 S5 X FEIBAR BT R k. 9%
D7 BRI
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BUMI HE T RHEOR A i 226 18 3

Kl 426 HAEITEER 1

WP 4.26 A, HATISE] LSRR 4096 AN i 8dE P Lk, SR w5 Zn_E4R
KEERBIME, nTCARCE MOE, SR B . M TRk EIRER, 1ER B
T B BIR RS, T8 T HISRMITE 3.

4.4.4 BWIRELE T LR

AR BRI O 2 2R A7 i DhRe ik, [RI9RH 1 Openwrt FI#R1E 548, Frld
AT DK AH B U ORAFE R ez, A 2 2 R 2 5 R Bk, EZEHMKIERAN
FoE T AR AR A R 1

WK 4.27 i, £ R 5 542 0 Wik 2R, 76 5 545 i gk, WS B ],
X B (R R AR A 2 75 R AT Bl W FEFR, S—MRiR, FoR 17 I 42 43 56 oI,
Wi X2k, AT DLE BIREE SR 70 R4 10S FHR—k, —HRET 27 KHHE 8, AR
FEBAF 2247 . Network unreachable, Fon4RiM % T, LEEER =T 6.

time Upload[2020-06-11 17:42:56])
Steam ID Upload[24])
11 17:42:56]
Steam ID Upload[25]
time Upload[2020-06-11 17:42:56]
New Steam ID Upload[26]
time Upload[2020-66-11 17:42:56]
char*)onenet_cache_data_array[0] .NowTime
data_array([1].
data_array(2].
data_array([3
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OneNet connect
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close socket 1id
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