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ABSTRACT

Installation of digital tachograph, black box, and ADAS have been enforced to commercial
vehicles for preventing violent driving and accidents by the Traffic Safety Act in Korea. Nevertheless,
the damage caused by road hazards has increased 1.5 times in 2016 compared to 2013. So, developing
new technologies that can identify road hazard using the sensors installed in commercial vehicles are
conducting by the Ministry of Land, Infrastructure and Transport. As a part of the technologies, this
research analyze the error range of GPS installed in commercial vehicles that vary according to the
driving speed. As a result, the average error was 9.72m at the driving speed of 100km/h, and the
error was 2.1 times larger than the average error of 4.69m at the driving speed of 40km/h. The event
point proper integration/separation range(m) was analyzed to be 20m with a recognition rate of 90%
or more at the same point regardless of driving speed. The results of this research can be used as
basic data for improving the accuracy of location-based data would be collected using commercial vehicles.
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Research Plan Literature Review Research Method
Background of research Reviewing prior research of Probe-car > Road hazard information Integraticn and
separation method
Purpose of research Reviewing prior research of GPS Field investigation scenario development
y
Conclusion GPS error Analysis Field Investigation
_ Analysis of the same event point _ A trial type of manual digital tachgraph
. . Field investigation section selection
Conclusion recognition rate by GPS error range L . B
] - Point information positioning
according to driving speed Method of field investigation
<Fig. 1> Research process
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<Fig. 2> Algorithm Processing Flow (Chae et al., 2018)
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<Table 1> Recognition rate of same event point by GPS error range and driving speed

GPS range of error(m) Speed 40km/h Speed 60km/h Speed 80km/h Speed 100km/h
50 S1-1 S1-2 S1-3 S1-4
45 S2-1 S2-2 S2-3 S2-4
40 S$3-1 S3-2 S3-3 S3-4
35 S4-1 S54-2 S54-3 S4-4
30 S5-1 S5-2 S5-3 S5-4
25 S6-1 S6-2 S6-3 S6-4
20 S7-1 S7-2 S7-3 S7-4
15 S8-1 S8-2 S8-3 S8-4
10 $9-1 $9-2 $9-3 S9-4
5 S10-1 S$10-2 S10-3 S10-4
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3)7] 2 A|(DTG; Digital tachograph)E 237128 AAro 2 AAsH= 71712 A2l GPS A,

FAZFRPM), A, BElol2 A%, W92, 7HEE 5 7158k AR 0IHH(Cho et al.(2017).
Aol F3lehe JEHG%E(Ol 3} o[HIE AHR)= L7|EA19] GPS YXAH RS} I AFEHES
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ofz} JiE T WA L7IFA - °l“ﬂE BEE AR YT F e Ve HEE IR AFEE
Aol Ao o] g3ttt g 71715 &38715A AR QA (G AFGAAD ol st AFstdon 87
S0l 285 GPS &L TelitAhe] ‘M2122SMT3 ©.2 7]&2] AL ofelle] <Table 2>9} 2T
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<Table 2> Technical specifications of DTG

T — GPS L1, 157542 Mhz
CLONASS L1, 1598.0625~1609.3125Mhz
C/A code 1.023 MHz chip rate
Acquisition Engine 99 Channel
Tracking Engine 33 Channel
Position 2.5m CEP / 2.0m SBAS
Velocity 0.1m/s
Time 1PPS

A< /875“3}1 g AHS 47 Ao T4 “H 7411 A=
g s Eﬂ%—% l;‘—’ro}‘ﬁﬂ} OIH“E HES ¢ W 29 LCD 39 vlolE go] ‘TE ¥, =
g ol ALHA FEF 12 § A2 0 %koi e AEHES 24 shlon 457‘4"& 488
Y71 5A7E 8= dlolH el ofel <Table 3>3} 2t

<Table 3> Format of DTG data

Vehicle number Data collected time GPS_X GPS_Y Speed Event
D987773 2019023163350 36.494914 127.302457 033 0
(7 digits) (14 digits) (10 digits) (10 digits) 3 digits) (1 digits)

2 Are B FY&d 7 22y o] £ ol
E M YA HAREZRE HA oWE AH
o3 Wehol ME A AA A= Wst
olnE, HA3E LHVIEAE FRERAAZ
e FHFOEN Y FYEE9} GPS FHE, oHIE AR
g S0 FASES At o, AR} 12 B Y
AZ A HES FE AT AT b 5 Al &3
7128 FEE ARt HES FEE Yol OE ¢ A
= A0l EAE B ATAE oldd exE 24|
deviy SAE T RS ek <Fig. 3> A trial type of manual DTG
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AAshe Zlo] a3y, Aol dAT £ 2 F3Pdofslr] wjEdd wE o] I Ala $Fo] Hof
oF 3= 27& FZd okt
wetA aFFe] A, @4 Eﬂﬁ“ﬁ?@%ﬁﬂ%@W*ﬂZEmﬂﬂﬂ?F%ﬂléiEpﬁﬁEivﬁﬁ

T2o) 27t AA2A P A3 =
80km/h, 60km/h, 40km/ho]Tt.

el FRe AT

<Table 4> Field investigation link

7t F2ke] Hrjx

& T = 100km/h,

Link Road type Location One way Length(km) Speed(km/h)
1 City streets | Sejong national research complex<>Geulbeot middle school 1.1km 40
2 Lake Park intersectione>Yongma Industry Tunnel Entrance 1.6km 60
Arterial highway — - - -
3 Balsan-ri intersection—Sandong intersection 3.2km 80
4 Highway S. Sejong IC—Yuseong IC 4.5km 100

Mzl

s

%
"B,
¥

Link 2

oy, % e
73 “uges
Link 3 Link 4
<Fig. 4> Field investigation link location
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<Fig. 5> Example of road signs as a event point

AR o] =RlEE HolEE 5Y AFolgtE 7b7] B2 GPS HEES £351r] Wil ojWEHW 13
7% #EE AAst FHEE #FE9} AgAtolE vla A dof it o] & 93l 72 FIHE o|HEHEE 7|
F A e T P2 5L Tashd AT
Event number Longitude Latitude
1 127.303723 36.496169
935.49491 4,127.302457 2 127.302646 36.495146
3 127.301844 36.494346
4 127.300603 36.493036
<Fig. 6> Example of event point coordinates for link 1
2) AL 2HY
TH7|EAE 85 oHIE AHHE GPS HolE £ Wk 2ARAMEF &AAVF 2 #3E Az dA
EEE 2ATNS WBFHoE 2T o, AW PRI AYshs A0 2 73 F3A oWE AHL
Arta £371%7 m—s—% el oMIE Ang G 02 ARG
AL

Vol.18 No.6(2019. 12) The Journal of The Korea Institute of Intelligent Transport Systems 171



A Aol Z2E BB JSA e 98 CiNHRWI|SH AXYE Ha 24

7 6 S 4

B @ | 1 2 3

BLED T %k % % O

<Fig. 7> Field investigation driving method

V. GPS & 24

1) FYSEH GPS 24

4L A HolHE FHF A F 2585709 EES 5IATE <Table 5>k 2] 73k 209} 73t 4
of T F= i '# 3Z 3o Hls] iAoz AA FREHANSH AR 209 B A L B
o] EAIste] FA7|EAVE YANH R AFatA Fe A9UF BHSAL, At 49 Ay 1EERE B
IC9} IC Akel9] Zoj7t dof A4S 33 stk & v 854 B2 Urba f3jafof &t7] wj&ol ZA
2 Azto]l TrE F7to) Hls] A7 A~Q7F & Zo] Yo g dhdn)

FYP&T GPS 222 B3 Ad HF GPS 23 9.72m(FAEE 100km/h) > 6.65m(FH <SS 80kmyh) >
6.0/m(FHEE 60kmh) > 4.60m(FHEE 40kmh) o2 eI FHEET) WEFE GPS FHF 227} 7
Ae A FAT F stk

it

o
P o

<Table 5> Number of data collected per link and average GPS error

Link 1(Speed 40km/h) Link 2(Speed 60km/h) Link 3(Speed 80km/h) Link 4(Speed 100km/h)
e Il e Il e el [ A e
error(m) error(m) error(m) error(m)
1,512 4.69 220 6.07 660 6.65 193 9.72

4

2) THEEY SUH OIME B4
B 9F FIARE ABE HESL AN S HHoA olel T 2 S
o3 BEvjolE e Jewo] Y& vIAA HAreon ot al, 2008). ol FAF Aol
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LPE}MT%. lg il }%OI V&0 R %ﬁﬂoma} ‘} H97F somETHE Athe Als #4<l
o GPS &2 HHE A 2 smE HAHI S Ade FIEE 100kmhdd o SLAH ANE
2, 40km/h w FLAH A4 E 63.28% UH] 1/4 FFOF HojA = HOZ YRR
5m ©]/ 50m °]stE A= Zlo] AAT Ae & & AN Sm B E AAES
shel #AIGle] Q1A EC] 90% ©1%E FA3HE GPS 24k WM9lE 20mE, FHEET} 40kmhd W FLAH
01415 99.94%, 60km/h¥ ™ 100.00%, 80km/h W 99.67%, 100km/h 95.05% = LFEFstTh

<Table 6> Recognition rate of same event point by GPS error range and driving speed

N R )
of error(m) Same point recognition Same point recognition Same point recognition Same point recognition
rate(%) rate(%) rate(%) rate(%)
50 99.94 100.00 99.83 100.00
45 99.94 100.00 99.83 100.00
40 99.94 100.00 99.83 100.00
35 99.94 100.00 99.67 99.52
30 99.94 100.00 99.67 99.52
25 99.94 100.00 99.67 99.52
20 99.94 100.00 99.67 95.05
15 99.94 98.17 99.19 84.43
10 98.34 90.83 88.69 5727
5 63.28 3825 36.03 1623
VI. 2 &

okt F9oto] HIoJEl S #okn LSS G Grs 31 W) MK FAAY B EHAL
oF Sl3l ERAUARE £FOZ YU 5 A= HYE LB7ISAS ALsGom, 22AAE D3}
2ATAS AR} FASEE QYRS YA AT F 258570 BB sty on,

PS @xhH= F3 4= 100km/h(9.72m) > 80km/h(6.651m) > 60km/h(6.07m) > 40km/h(4.69m) =22 F 71
Ueht £= 7} WMESE GPS 22k We7F S7kehe e & & AT GPS 2k Melo mE Y
S AES AR2E, FYEE7t 100km/hol L 22 WI7F somY w Q14E 100.00%, S3F HS

™ (o o rr
ft el
Q

4
i
S

sme ) UHE 1623%% LA F24F TUAH A4 Eo] woRlts Ae & F AT 2
£E7t dstatrets YA A21E0] 0%7F G GPS 22F WHIE 20mE FF A G AFo] =290Y
RS ok Z2H Ao R FFHo] oME YRS NS W 7} GPS & F ARTE 20m el
EX3E A5 T oHEE shute] oMIER ATty AT Ao dddEn
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