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Development of vehicle communication module for
Micro—EV sharing service
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Abstract : As the car—sharing market expands around the world, various companies are entering
the market and expanding their business. Sharing services for micro electric vehicles are also
receiving a lot of attention, and various research and development are being carried out
accordingly. This paper deals with the development of communication modules for shared
services of micro electric vehicles. The target vehicle is Maiv's Maiv M1 vehicle, which is a
representative micro electric vehicle in Korea. The communication module collects location
information (latitude, longitude) from the GPS sensor and provides it to the server. It also
collects various vehicle data and transmits it to the server. Vehicle data includes vehicle ID,
latitude, longitude, charger connection status, battery charge status, battery level, gear status,
motor RPM, motor temperature, inverter temperature, inverter phase current, pedal value, driving
mode, vehicle door lock status, door open status, vehicle speed, odometer, battery pack voltage,
battery pack current, and battery pack error status. Each function was developed on an
embedded basis using the board developed by GITC. Verification of each function was confirmed
through actual vehicle-based tests.
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Fig. 1. Communication module board and target

vehicle
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Table 1. Vehicle Data list

data 453 data type unit example
A0 sting MAN_0679
GRS e rumber 37000000
G FE rumber 127000000
8| a2y number Oor
charging status rumber 0~ g [mng
ing s complete
6 battery soc mber %1
(]
gear status mber Drive Oor 1o
Reverse
5 metorom rumber o 3000
9 motor temp rumber L 8
0 mau temp b < 7
T Phase curent mber 3 50
¥ aced_pedal mber 30
diive_mode mber £CO, Spot 0
1 | doorock status rumber oot
door status rumber 0
% speed mber ki 70
odometer rumber kam 315618
18 | battery vaitage mber v 06
19| battery curent mb A s
0 No fault
0| bateyfailue number OQortor2  [1:Fintiewel falue
2 secondary failure
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Fig. 2. System Diagram
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// flying server data send format 2 NELD
1,38,29,08, 137,21+78

sprintf(typelsc_send_buf, (\ car_id\" : \"%s\", \dats time\" : \" 5048, 183, 36441
, \"c = »48, .

\"doorlock_status\"

o, \TgEar stamay

, \"phase_current!

d, \"door status\ ’: %d, \"speed\”

\lodometer\” : %, \battery | Tortage\” : %d, \"baTeery. current\® | %6,
\"battery Fa)lurs\ %d}\r\n\r\n B

9219 080 Papaiirea;cooplick s

,0000+59

e, OBD_BmsData.charger_connection,
latitude,

08l m, OBD_Mcubata.motor_temp,
) | i urrent, OBD_Mcubata.accel pedal, 0BD_McuData.drive mode,
0BD_Icubata. speed, OBD_Icubata.odoneter, OBDBmsData.battery volt,
urvent, OBD_BmsData.battery failure );
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EEI 72001, N, 12850, HBHEI E [IllZZﬁ 0o,

bitter
OB B=nats Dittety 41227.00,4,3551,72013, N, 12850 0884 41,,221221,, 0574

T,,M,0.041,N,0.076,K, D52
»041227.00,3551.72 I]I} Fl I"BSD 058 07,1.13,123.6,M,23.4,n, ,0000+5¢C
» ,32 +09
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Fig. 3. Data type transformation(Json)
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Fig. 5. GPS Sensor low-data
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[ ui.c; 56 4354:000] Sharing_IDLE_5(202) : UI_UNIT_SEC_F
[GPS] GNRMC, 055540.00,4,3551.74609, 1, 12650, 12398, E,0.007,, 140721, , , A, ¥¥1C

0.00
4§ lotitude] 3551,74809
[GPS longi tude] 12850, 12398
[GPS date] 140721
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Fig. 6. GPS Sensor Data Parsing
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Fig. 4. Data stored in the server database . SFAMHA SAZE HAE
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Fig. 7. Connecting communication module
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Fig. 8. Server database
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Fig. 9. GPS sensor precision test

A" GPSHH|(AKTI80R)e] AWLE  oF
2cmol3tZ wlg- Ay wEe] =l dig
dolele A gvku ddsginl HAEE 5

8 Fasigln dve okd w2 2t

F 2. GPS AlM AYk HAE A3}

Table 2. GPS sensor precision test result

HaE &9 grheslice
Test 1 1.1274
Test 2 1.2746
Test 3 1.3621
Test 4 1.3825
Test 5 1.4186

AVG 1.3130
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