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Abstract

In the context of the expanding market size of electric vehicles and the continuous increase in the
penetration rate of pre-loaded connected equipment, it's an important part of forming an intelli-
gent connected vehicle ecosystem that targeted developing a vehicle remote monitoring platform
that integrates data monitoring and remote management functions. This paper designs and de-
velops a remote monitoring platform for electric vehicles based on 4G communication technology
and mainly uses the Go programming language to complete data processing. Starting from the
overall platform architecture design, load balancing is implemented in combination with the
hardware and software level during the development process, so that the platform can effectively
deal with the simultaneous access of a large number of terminals and highly concurrent data
processing and management, and realize remote monitoring of vehicle data. Finally, after joint
software and hardware testing and verification, the overall operation of the platform is stable,
which can realize remote monitoring of connected vehicles and provide support for the develop-
ment of related remote services.
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Figure 1. Architecture of remote monitoring platform for electric vehicles
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Figure 2. Design of presentation module
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Figure 3. Server physical architecture
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Table 1. Software development technology and tools
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Figure 4. Main program framework of remote monitoring platform
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$ composer global require "laravel/installer=~1.1"

GAESEREW c:/users/desktop/.composer/vendor/bin #5452 5N KRG AR R B, HESL AT
TR REAEE S & fr AT R R B, JEHDIT AR B AT AR S & b Eikis T ar S EI AT,

2) GEF & FERF

7£ Windows %t ] Powershell " 4T FF# il & 2o, 1#F N Tl 00 H 19188 HB A 58 AR 1 S0k,
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monitorcontrol, X H KM A4 :

$ composer create-project laravel/laravel monitorcontrol--prefer-dist

A2 14 A monitorcontrol S {IE & Laravel FF2/7, A2 iifa #E N1z SRk

$ cd monitorcontrol

FREFEBAT TR i, FELH G ME RS L5524 . monitorcontrol T F2 7 3%
TR 2 #E H 3hAE RU S HESEAH G HoAE H I R TRE SO, AR RGE TR K, EEEX app U %3
RIS BEAT IR S o SCAFHESE b % 2 B0 S OSUA AR FH B 5t 2 B .

Table 2. The main function of each file and folder in the file framework
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SRR fEH
app FEHELH T controllers, models, views Fl assets, AR IR L& AT .
bootstap AFIBCHF R G2 BN I 8 S0
config A TAEAL E HIRESE DO REMIIC B SCAF, RIS Bl e, a4
database B AR A SR S
public BT RN BRSO A, BB IRSS& H 5. WU IO AR A css SRS BH.
resources MR BIE, BEEISCHE R A BRSO R A AL S F SO .
routes A LI N AR T BT BOBR
storage AEWOT RAEZE P SR D Reia AT IR SCfF,  HA HSRTE web ERJRAS N, B Laravel 4E5 &3
test FHSRAE BN, T HEAT B el ale 25 AT HE R B e, T B V608 5 vh A B Artisan T H.,
vender AFIBCHE =05 AR S A MR T 3 D R4, Composer MBURER .
seed TEIBOR R BVt B 5 A\ TE B =R 5] 3 0.
controllers TFIOH T 3R PAT L 55 18 40 % 58 FRAL BB ZY . AH OGSO N D RE PR 8 1 6% -
auth.php FERRFE AT B SOy BRAERR A

session.php

1541 Laravel & FEi% U session driver, session lifetime 25/ 7 session.
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Figure 5. E-R diagram of remote monitoring platform database
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Table 3. Login and logout information form

F 3. BABHREREE

FFe

RS
VIN
login_time
login_number
ICCID
energy_storage_sys_code
logout_time

logout_number

FBE X Ky
s char(17)
BN G [E] timestamp
BNRKT smallint(2)
SIM £5 char(20)
R B text
B G JE] timestamp
BHRKS smallint(2)

2) EAHEHE R (10x01)

TR AT TR A2 AT S W P 08 BRI AT I &S ., A M S5 AHOE B 4 Fios.
Table 4. Vehicle data sheet
4. FiBURR
Fr 5 TR FBAE X EE et

1 report_at AR ] timestamp
2 status_vehicle TR char(1)
3 status_charge FeHUIRES char(1)
4 speed 23 smallint(6)
5 mileage Bl Hf int(11)
6 voltage LR smallint(6)
7 electricity ps¥=E mediumint(6)
8 socC SOC tinyint(4)
9 status_dedc DC/DC K3 char(1)
10 gear R4 char(1)
11 accelerator IR AT R smallint(6)
12 brake I BFEBCRSS smallint(6)
14 resistance etz SN el mediumint(9)
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Figure 6. Data packaging and unpacking process
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Table 5. Data package structure and definition
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4 ME—R ARG STRING A B I A5 P K 40 VNG
21 Hedfs e m % 7 50 BYTE % RSA B3k, AES128 S 555 s 77 sHEAT R iR
22 s o e WORD s IR
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FIFH go GBI EE ST goroutine, SEINSEI HOHE 1 H 47 N EE#RAE . [FIRPRE 4240 VIN HSemf #ulgie, iaH
SQL E A K Bl 1% H A Rl N BB R b . tepServer 757 B IERE, 5 G T IR R AL
o TR TCP/IP PRl b & 2 B & SCTBLS U], 32 FH A AT ek B8ORS0 B BURR 3o AT B S [
ST R S FEHIFE A PATEIR AR, utils NEIETHE T E, FSthrdEr s, A
FATVRE L B e R W St R AR ST SR OTVER T . 5 6 EREF R 3G SR E AR, AR
FE 4% HR LT B B8 A AT A2 4 5E R AT N JE IR AR B, JEAE K v 9 R 3 55 v L 48 e i 1) Sn sk 3 1l g

DOI: 10.12677/csa.2020.106125 1219 MR 5 R


https://doi.org/10.12677/csa.2020.106125

DA

g
T
H SR '
F T i 4 Lo
E&é‘ﬁ%@i{?
0x23, 0x237 ? BTy o 447
&
fif AT S HLT
EFFVIN
EnF (5 B HIT
F5EHE?
- HL K R4
. 17 NBR e
|
ghiR

Figure 7. Data analysis and storage process

Bl 7. BRI NERIE

5. FERHREHKANI

AT R GRS & (7795, BUOR R R E m R AR M 6, B AR 3 I AR B 7 K
B S DR H AT TR &

DNAEI S S AR PSR B B e A B 2R 00 B A v R R P A A A, (R S R () A
A, AR Y9 S R AR (0 75 2R 8 D e e it R B AAR A 22 a8 AT 3 5% 0 Wi oy, He—
AT BT BRI, 73— SRR TE R BN BRSO . B R R GE T IR B R CAN A2
IIHAAEN CAN S S WOR ¥, £ CANTest FAF G A RIZAT I 50 N R IAS,  m) 22 40 4
FOIERADE R, R 7 3R S >R A S s [ 1) = 8 Rk Bt (9 AR A

DAAIA AL FB 73 B A5 H T BB BR 22 w1 HE 9 25 05 USBCAN-IT Pro ) CAN BT, A
SCRCTIF R A3 b, AT IR BL K PCo BB B4 91 BT e A CAN B (19 CANTest N ATA
SRR TR BN R R T & o INKIAERE &R I &) 8 P

T R
° o USBCAN-II Pro PC
5V
O J ?—CC CAN-H CAN-H USB
- @ T cane CANL
Q Q

Figure 8. Test hardware wiring diagram

8. Mk FE LA

DOI: 10.12677/csa.2020.106125 1220 TR 5 R H


https://doi.org/10.12677/csa.2020.106125

ESEA

AR KRR T . BRI a R R E, EEHERE T RANEWS0E R LA
H(EHD S E S, JFERE e B AE, B 8%, SRS TR T G EIER: JTHE

CANTest A FFHIAENSHL, A FTICIAIAS SO i 4 3 i SR AU MR s HE N IR I 41 6 8 B i %
THRERLER, B0 E s o & 1 IR W DA SEs A 2 5 IE . LR AR AR AT il 13 9 o

BRERMETA
! v
| sk | | FAEGE
| !
l

| e emssme |

| massnenrs |

| canTestisits |

ISP A

|wmmank | | ssmma

| R

e

Figure 9. System testing process

B 9. Rz

ERFHIWIA 10 Fros, 2Rl W gz S an sl 11 fros.

DR S5 R AT H1 3% 6 P

W AT SRR AR AT G B, AR RIUZ SR TR R B BTG BITR

HE)R izt

EFmiT

o=

Figure 10. Login interface
E10. BRFAE

DOI: 10.12677/csa.2020.106125

1221

e

G

O 15173 37 &

A

Be

RGXIRE =SS


https://doi.org/10.12677/csa.2020.106125

B

i S > i RS EEE

VINGS @S
L o s
2% | [z
B EPERE
28 .

& Sibce| 2 =
RS | ESWE | SRS | HRER I FSHE | SME | SER 0 EOHES |
SEALBT93 @ K 2019-01-03 09:22:40 m/h 44 % 569.3 V -86.1TA FoR i
EFAQT7938 @ = 2019-01-03 09:20:20  m/h - . - = ]
FFG3655 @ = 2019-01-03 09:20:28  m/h 60 % 565.2 V -99.0 A =
ZEAQT199 @ E=3.6 2019-01-03 09:20:28 m/h 62 % 5481 W 0.0A E=d H
FFG3652 @ = 2019-01-03 09:20:28  m/h 88 % 5740V -89.0 A =50
SIAIDTAZ @ =k 2019-01-03 09:20:28  m/h 44 % 568.9V -96.7 A = i
=1 56637 @ = 2019-01-03 09:20:28 Km/h 88 % 5525 W -370A =0 J
SPABETAZ @ 18 2019-01-03 09:20:28  m/h 98 % 584.0V 81.0A =3 §
ZBA289CZ @ j=d 2019-01-03 09:20:28  m/h 89 % 556.0 V 0.0A =30 b =
Figure 11. Vehicle data monitoring interface
1. ERBIREIERE
Table 6. Results of platform software test
6. FARMHMIAER
Thee 5t
IR H
BT RS
TP LmGRE N
LR RIS IN J
LR S EFSEIIN N
TA 5 R LM E Y
B B SR UE N
SN IR R S R J
SN 5 A i BRSO J
IR AR (SR 0 N
RS S AR (A RTFS 30 5) \/
P S A A J
D3 SR A A S J

DOI: 10.12677/csa.2020.106125 1222

FFRHLR 5


https://doi.org/10.12677/csa.2020.106125

ESEA

e, RASOT KK RSN R & 5 4R R eI B M1 & & EyE M iR
Sy AL TR R GUREAT D RETE XS b o SRR IURT RER G B I 127 & Tk TR Is AT Bl , o fZE i
BT AR GE 02 7 (R R ARl ) ZE R AR R 55 R 48, R LA R IR 7 o aTUAE H, 5Pt
RAGMLL, AR RS GE R 2T & B 2 7 BT & B s B TR R, AR R
SR AA F 5 M RIEMBORI AT RN, FIERRIEE LR 0T A TR, (W8 T ARSI
HH -

Table 7. System functional comparison

7. RGINREMRIEE

i E$‘a CE PR e e e YERHREEE LT & TSNS RS
82 3% 5 '— BT A e B % IR 55 BRI B AT SR AR 5 RS HLE
BTN ) T 3ty Windows Windows, Android

L FNIIE Y NS 5 HCRT ARG 23 BB, A PR R AR S5 4% SR, A e R 1500 4
AR HH APLY fRdE ISR Ay e SR P im DI REd

AR AR AR S

TR W B R 2 R

AR AT

6. L5RIE

AREET 4G WA BT R T BT RN FERERE AT &, HASE T B
JETE, JREN 2 20 RN R\ SR R B, B RS M S Wil fEF eI tT . T
B RESEIUN AR IR M R s T G B, W A TR T E Ry RN 5%, MY
REPR TR LML I BIK P, IR RE DY JG BRI —IOT R ROR S, I8 AT 4 -

SE WK

[11 ML, BB R M. Y48 RECR, 2020, 22(3): 105-113.

[2] GKIFFR, XU, BRI, ZEBERELE BRI R R IR AR K o (3], BARE B HR, 2019, 15(3): 185-187
[3] Rbbdh. SR EEEE BNCRE SR BN RS A D]: [ H#467830]. FE: 78 K%, 2011,
[4] JBCHER. SG RHREBEMI KR R AIHLESRER ], BHAIH, 2019(3): 1-3.

[5] R, AR FBIPRESHMIEERN RG] KE KRR, 2018, 28(4): 13-16.

[6] MfHEE. C/S 5 B/S LEMBEALE T[], /584K, 2018(13): 15-16.

[7] Dou, X., Yang, Y. and Chen, X. (2017) Design of Tourism Information System with B/S and C/S Architecture Based
on Android and Web Platform. Proceedings of Science, 12, 129-135.

[8] ATUAHIG, W#E, FMGEE. BT M2M P& R BE R @EE M A ]. RSN, 2012, 42(1): 146-151.
[9] RUNOOB. RESTful Z2#) £ f#[Z/OL]. https://www.runoob.com/w3cnote/restful-architecture.html
[10] W28, mislg, BEHRIR. IPv6 7RIk A = MR S 2L ml e M T 7 [). 15 25 Hw, 2018(10): 54-57.

[11] A N PR AN [ [ 55 5 i B IO A R, H B [ AR B Z: 1 2. GB/T 32960-2016 HLBNRETFE MRS
5 AGHEARMVES]. bt o EARE A, 2016.

DOI: 10.12677/csa.2020.106125 1223 TR 5 R H


https://doi.org/10.12677/csa.2020.106125
https://www.runoob.com/w3cnote/restful-architecture.html

	Design and Development of Remote Monitoring Platform Software for High-Load Electric Vehicles Based on 4G Communication
	Abstract
	Keywords
	基于4G通信的高负载电动汽车远程监控平台软件设计与开发
	摘  要
	关键词
	1. 引言
	2. 电动汽车远程监控平台整体架构
	3. 电动汽车远程监控平台软件设计
	3.1. 表现层
	3.2. 逻辑层
	3.3. 数据层

	4. 数据处理系统及管理端的开发
	4.1. 整体架构
	4.2. 主程序设计开发
	4.3. 云平台数据库设计
	4.3.1. 数据库概念模型设计
	4.3.2. 数据库信息列表设计

	4.4. 实时数据报文解析入库模块开发

	5. 平台软件系统联合测试
	6. 结束语
	参考文献

