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[Abstract]

In this paper, we developed a wvehicle control terminal using IoT and low-power long-distance
communication (NB-IoT) technology. This system collects information on the location and status of a
parked vehicle, and transmits the vehicle status to the vehicle owner's terminal in real time with low
power to prevent vehicle theft, and in the case of a vehicle in motion, When primary information about
the wvehicle, such as an impact, is collected and transmitted to the server, the server analyzes the
relevant data to generate secondary information on traffic congestion, road damage, and safety accidents.
By sending it, you can know the exact arrival time of the vehicle at its destination. This terminal
device is an IoT gateway for a vehicle and can be connected to various wired and wireless sensors
inside the vehicle. In addition, the data collected from vehicle maintenance, efficient operation, and

vehicles can be usefully used in the private or public sector.
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I. Introduction
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Fig. 1. NB-loT system overview for vehicle control

II. Preliminaries

1. OBD-II (ON BOARD DIAGNOSTICS II)
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Fig. 2. DLC(Diagnostic Link Connector)

2. NB-loT
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Fig. 3. NB-loT Core Function
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III. NB-IoT system design for
vehicle control

1. NB-IoT system service for vehicle control
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control
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3. NB-IoT system hardware configuration and

design for vehicle control

& =l A JiEEt A HAlE D87 Fig. 7t 2ol
AFEAto] ObAl T WORS ola| 9&EAIA (DD BMx-o5o)
257} GPS, OBD-1 QIEj®o]A, NB-IoT, £¢&ja] A
Al Res A0 vrgsttt. E8F, Aol ] 28 ¢
Aol oieh FEE HARICz AlFshs 7152z GPS(2
o: Ublox M8Q) ZEu} A}eFo] Wy Al EE o] &s}
L 7158 71 4 Q== OBD-1 ZET} A2 QlETo]
5 =S pAolgrt. 12T 2 AAHS S
S AuS AAA SA 9 E3h9l NB-IoT
A AAIZH B ARl APPOﬂ o} AFgR-y

J5lof ABl2 W 4 e o). ojeh 2

=2 st
=2 =2
A dojx

Odol'm_ub‘r

1=
Al Ej3
E! [
E AR
E'. _l"

o] WA N2-E Sl P2 A e A
104 W vigh 2k Aol @ A gk AuE &
Wi, JEHE, S0, ANYE Solck 5, 293
GRAY 53 2o yey el o Aed
72 91 YuE OBD- HOﬂH 1o, Aol 9

= 2 Z3) YL GPS gojg&
olgste] Hug WELL T3 L-5E A/BE ST 2
A ABE ALgAe] MEoR AL 4 QS A7
o SSIC}. Fig. 82 2 =204 /st A1 BAlg
A2ele] steglo] Bgolck Agkgt AlAmle Al
OBD- I H<fol] A1ZElo] 27502 Alzfe] U2 Aue}
GPSet 9% AlA HHE gofifo] A| M EA RES &

sto] Al FEAA A E SAleH.
9 axis sensor
*  Accelerometer [| QED
* Gyroscope CPU
* Magnetometer L NB-loT
GPS 1 |

oo ]

Fig. 7. Terminal block diagram for vehicle control

Table 1. Information that can be obtained through
the vehicle control terminal

after after
No Diision Detail parked £z
gtartup | -ng | driving

1L | vehide location GPS vehide location information Q

12| running speed urent driving speed 0

3 | driving top speed Top speed in 5 minutes while drwing 0

| informa | . . Mileage from starting the vehide to

4 -tion ditance diven the end of the engine 0 0
B total mileage Total vehicke mileage 0 0
6 driving time start time + end time + munning time Q Q

Increased amount of fuel after

" fuel volume refuelng (remainig fue) 0 0
8 fuel level amount of fuel remaining 0 0
[ | status [ condition of the

9 d

|~ | informa | car parked Open door 0 0

[10 | -tion battery status Vokage 0

I engine Coolant temperature, engine oil o

12 brake condition paridng‘i)ralee status [¢] [¢]

13 slate of the ar PustyShodgFalTon 0
|| Rod parked

| ment condition of Sudden acceleration/sudden

nf driving vehide braking/overturry'shock/slip/start off
75| ™™™ Zihag conditon | Whether the aibag is deployed
? on engine oi ine of <h -
conditon gine oil shortage alam
1 E ditL;remum Read the sensor value and transmit it 6] 6]
[16 | Sensor firefame Read the sensor value and transmit it 0
Informa oxygen .

i don concentraion Read the sensor value and transmit it o]

20 {option) storageopI:‘x docr Read the sensor value and transmit it 0
[21] camying capacty | Read the sensor value and transmit it 0
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Fig. 8. Vehicle control terminal system H/W

IV. Vehicle control terminal test
evaluation
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Fig. 10. Data table received from vehicle control terminal

V. Conclusions
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