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ABSTRACT

It is important to estimate objectively in the driving test. Especially, the driving test is
examined by totally driving ability, rule observation and situational judgement. For this, a grading
automation system for driving test was presented by using GPS, sensor data and equipment
operation informations. This system is composed of vehicle mounted module, automatic grading
terminal, data controller, data storage and processing server. The vehicle mounted module gathters
sensor data in the car. The terminal performs automatic grading using the received sensor data
according the driving test criterion. To overcome the misposition of vehicle in the map due to
GPS error, we proposed the automatic grading system by map matching method, path deviation
and return algorithm. In the experimental results, it was possible to grade automatically, display the
right position of the car, and return to the right path under 10 seconds when the vehicle was out
of the shadow region of the GPS. This system can be also applied to the driving education.
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2 AN 2" FE3 AEE A% LA Uist A U8 g3 o] g9kt ¢ 9t (Kim,
2017).

1. XSEWEX| 4

=2 FY AP Al FFo] AL fste] Al @AFH A= 45 AHZRY volHE #3T +

.]
= UEFHo|2E At A AAE ALE F e TAUs, GPS A571%E

o 5 AAR, o B
E gl ANZE S5, RPM 2 4% 717124 JROFFANE, EFodola, Aendela, sof, 29,
A, BRUE, A5, ARl st ARl x Hol BEEL BAL Bal AATOR dECE
A, ATHABA QAU sief Assielol e A el QAT AFTATAN o
A so] A% BBUPCE AEE Bk AAG J1EA 87 A 7Bl tlslA Huse thes)
2o,

O 2717122 9 AA AEH el dA
Hiol=, 7]o], &2, GPS, AN, &5, RPM, L E, LFAAS, 2HE
gAY 2 AH |2 A

@ AsAd Azt @ An A 75 AA
AW, WE BAAE, F7KE FA3A, AE, A2 A 5 A AEe 93 Aqka A s A
@ ElESPCS AAZE B4 7T AA
EREAE B AATICE HEEPCe AEdtH, BEFFE2Y oo FAFAl] Bbsd A
USB E& RS2R2E F3l AAZ 54 715 A4
@ AAZAMNA AT 715 A
AAEA A e} AFste] AAWAE Al FFAAGHY] 23S T3l B 212HA RS ATS)
of QESIPCE HE
(® External GPS 91575 AA

AXAHR FEEE =o|7] Y&l RGPS AFdle] GPSHRE EFEAE E3) Ao gE
2PCE AL

2. MHE B EA

A 22O FRIITE ANFAEE AR thro] ANRAER de AEARE 7R 15 1719
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© A AFRAGA G DAL A T, AldEH B A
EEFY NS AT o A AR ol st 7|&S 7HA L o] 7|2l HEE w7
Yoz QYA 1R B =R AL s}% AEAY AzHe) AT AFAY 2L
of gttt o] Al2Hlol A= 247Fe] 7]7] 22 AR} ZkF Al ARE 2t AsAHS 7IES AASHA
h me S T8 ARIAE A AE IR £49 B S 4% 428 A2 IEA CBS 9
HZ Qg W w3 o] & Q3It} (Quddus et al., 2003).

3. MA JIE

A 7171 22 i@ vlolB 9k AlMgE F8star 24 AdEE tiste] A S Mg AHsAlE,
AA g ZEHAA 22, FHTAA 22, AR A4 F AEAAA 22 A2 FYsian 4 Add
ol zs AME & A stk 24 A @l tiste] oAl 2714 <Table 1>l YeRAIH

A FEelle 2, 7101, FAEH o)A, AAE}MY, 322, 28, AWAA, vAE, AL, vE

8, 0%, S5, BERY, AS, FYFA FHA0lL, AFEE i 5 G2l tistel 4714 AH P
Mog =2 AF 74 A AF AWt 34 oipe] Ane gk

e
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o] g on, A e o Z ALESHE GPSE LI C/A codeE AHESIAS 7% 6-11me] 23 MY E
7FA™ DGPSE AHESHA oF Im olWlo] oAk H9|E =t AAstaL ok

SEEFPNFAA HE e GPS A5 2 95 349 FFE TAVE EF AV HolokstH, |
mj AL GPS FHF o a7 HAsiH BT AAZQ oMY E 1] 98] S5 L23HKim et al., 2016; Assam and
Seidl, 2013). £ =FoA GPSAE FET 4 dug)ES Agksle] =2 F Ao AFE <l oF
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GPS#tatel| 77k Eelgidle] AdEe AR dele sEe FHajlol slon mE EZgeild st

GPSote] A& Attels A2 vl AlZto]l ®ol 285+ A¢dolth. webd A3 Zejeiele AEs]
sl o AAFS At HAE F2E okt

(Table 1) The grading method examples according to test items

Grading Method

Test Items

Conditions of subtract points

Automatic
processing of

The start case which does not release
the parking brake

Subtract points when driving over 1m in the state of parking
brake warning sensor is on
Subtract points in case of repeated control when testing

sensor value

The case of excessive idle or sudden
operation and start

- Idle rpm: excessive rpm in case of Level 1(3,000rpm), Level
2(3,500 rpm)

Postural instability when stepping on
clutch and brake pedal simultaneously
after putting in gear to wait for signal

Display the state message when stepping on clutch and brake
simultaneously over 10 seconds after putting in gear

Display the state
message of
sensor value

For inexperience of clutch pedal operation,
engine stop or turn on an ignition key again
when engine is on

Display the state message every engine stop and subtract points

according to stop
% Subtract points when turning on engine again without displaying
message
#* Disqualification when stopping the engine more than 5 times
(except turning on times of engine)

Signal is going on after changing the
lane

display the state message in case of not turning off the winker
after changing the lane until vehicle moves more than 30m

Display state
message

In cased of more than 10Km/h of speed
limit designated in ordinance or safety

sign

Display the state message and subtract points when violating the
speed limit based on GPS

Display state

In case of entering the center of road
without operating the winker after
stopping at the road shoulder

Display the state message and subtract points in case of doing
not turn on the winker until 1m moved after examiner inputs the
start time

message after
examiner inputs

In case of failing to park within 3

- Disqualify and subtract points according to automatic grading that
examiner inputs the time of the parking start, parking process,

the results . . . and parking stop

minutes in the parking area - Enter disqualification: 3minutes, time excess and subtract points:
3minutes

AelE PHEo| ksl GPSFZAA H AR 2] AT E <Fig. 1>3 o] ALY (orthogonal projection) 1
HE o] gste] Fath FANY WL =& ad AAE xuy), =E b9 HAAE (x, y)TFL 3 GPS FHE
Go ¥3 ABS FHF o GPS &HxolA FAZA A hie A)F 2on FazAe] A he gl
GPs o3 ol glom Aol AT & e w27t Bk AMIA g AGH ATolT g BGY AT
o1, ci= AB Agolth ¥ Ak e] | gho] o) A7F AEE 1 Har) &3 FjEkle] o A
A97} BASE Gps HAEE oWE ERo| BYo] HEAE AT 4 glome WAL Fush B o

u &R23 GPS

e 290

A48k T GPSE ¢

S viFe A=t o] AL ujio] 2

7HAl A4 THKIm et al., 2016; Assam and Seidl, 2013).

GPS #x%

7t Z2 A=Al WA HaL
g2 Ed] Fu8 GPS 7} SlrhH o] &
d =29 JAHA Feud ALY

E—_ioﬂ

o]A GPS &

= Mgkl A=

T29 dAle =27 94 Hol gl fR
dA mAy =27} o] GPSEEs} A

$Hh(Kim and Lee, 2015).
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(Fig. 1> Orthogonal projection of GPS coordinates
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sto] 2bg Aol 7Hedt AH dEe] itk =2 £ AY HlolHe WiFiE FAAE JEEHI Ao
dlolg A4 5l 227} o] Fofiit.
2. A28 7 H AR 2t

AA dolE], 717122 HolHE YHOo = dto] Mg ste A §A X9 HEE <Fig. 3> YERRS
o} <Fig. 4>& A% G4 Ax)9} -8 dEs Yo, <Fig. 5> AlA 9} A7} AF ko] AxE
20| THKim et al,, 2017).

(Fig. 4> (a) Vehicle mounted system (b) The terminal for grading

(Fig. 5> Installation of sensor and equipment in the car

1) A2F B &R

D MCU % 3=
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T/ 3F AT (Wirth, 1995). AFFHAZA7 B¥d A= &
sto] FEsIATh 18]a 2HEF2] OBD(on board diagnostics)-ITtHAH

o 2l TEE F7}59tH(David and Ruben,
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FAlo] ¢k He Ase A AAE FIRIAY dZ2& T3 3

@ Powert- 3=

24| 12V AS]EE 2hgFe] Aejol whet WSyt wle- Alsioh wiE el A 12V ATk Aol A
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(Fig. 10> Return to the path

ol <Fig. 10> YERf21 oM, GPS SFAH<& Holu o] £ 57Km/h
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