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ABSTRACT

Smartcards are used as the basic data for utilizing the various transportation policies and
evaluations, etc. and provided the transportation basic statistics index. However, the main problem
of the smartcard data is that the most of users do not take the alighting tag at the stop, so there
is a limit to the scope of use for the total O-D trip data because incomplete O-D traffic data of

Received 27 January 2019 transportation card users. In this study, a decision tree of learning model is estimated for the alighting
Revised 4 March 2019 stop of smartcard users. The model estimation accuracy in range less than 2 stops interval was 89.7%
Accepted 20 December 2019 average. By eliminating the incompleteness alighting stop of smartcard data through this model,
@ 2019, The Korea Institute of it is expected to be used as the basic data for various transportation analyses and evaluations.
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Atk EHolE T4 <Table 1>3 2om, 28 A/ ARE 28U, =4 D 9 %, 474 ID 3 1,
AR <A, A7 BU=E #E 9 AFAL AYE FAEEH ™ <Table 2>9F 2.
<Table 1> Smart Card Data Structure of Daejeon City <Table 2> Base Information

Division Contents .
Card No. 2Achppf+k4Z9Vm Division Contents
Transportation code 105
Transaction ID 65 Date and Time 20171001000000
Line ID 11110609
Line name No. 13 .
Transportation operator 1D 111520010 Line ID 30300001
Transportation operator name Yeongseong Co., Ltd.
Vehicle ID 111753634 Line name 1
Vehicle registration number Seoul 75Sa3634
Vehicle Departure time 20150427171220 Stop ID 8002941
Vehicle End time 20150427180809
Date of boarding 20150427171816 .
Boarding stop ID 9031004 Stop Name Hanbit Apt
Boarding stop name POSCO The Shop Apartment
Date of getting off 2.01504E+13 Stop sequence 2
Alighting stop ID 9009427
Alighting stop name daejeon station Latitude 127.353
Transfer number 0
User code 1
Passenger number 1 longitude 36.36286
Total travel fee 750
Total travel distance 359 Distance between Stops 353
Total travel time 66

A 608717 B Alzte] LT 3]

A A= <Table 3>3 2}

<Table 3> Transfer system feature of Daejeon City

Division Contents

* If the charge for each public transport is different, the difference is subtracted from the higher fare
minus the lower fare.
* Free (discounted) transfers between the same routes are not available.

Rate system

Transfer Number * 3 times (total 4 times in Boarding)

* Within 30 minutes of alighting : Weekday average dispatch interval is 15 minutes, 36 routes

Transf ilable ti s . s . .
ransier avarable tme | . \ithin 60 minutes of alighting :From the average interval of 16 minutes on weekdays, 61 routes

15
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Collecting Smart Card Data in Dagjeon Metropolitan City

Deleting and filtering the error data of smart card

Creating the trip chain data based on transfer system
in Daejeon Metropolitan City
I
¥ ¥
Analysis the type of Missing Analysis the status of OD and
alighting stop Modal trip

Trip type extracting valid data

(Single Trip or Transfer Trip) (Trip chain data with all alighting
and getting off stop)

Trip count exiracing analysis data Calculating distance between stops in
= G LD E 2 (Excludes tri c%a\n d)ata With urban e Dagjeon Metropolitan City
times trip on daily) 4 P Calculating trip stop and distance

patayisop) interval of the smart card user
Missing alighting stop location

(first, middle, last stop) Estimating the alighting stop on
the decision tree learning model

!

Analysis the previous research Estimation and verification the

results missing alighting stop

<Fig. 1> Procedure for the estimation of the missing alighting stop based on smart card data
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S,=(2,.P,), 8 =(B,,.P,) 5714 Pbx AFFLHE, P, AFEyHE

d: AR AR, d, WA SA A RS, A Vs AR A S, AR A
o B NS AT SA LA AR TA

Mext Trip )
Boarding Stopj| -~

Sa.lf

(9] Previous trop |

Mext trip Bus Route ' d
Bus Route

Previous Trip
Boarding Stop

<Fig. 3> Euclidean distance calculation method
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B ATE REAS dolE JolA BASE B 22 433 the £ AT oA $3 AR
AR ol Y= A, PHAY BN R BB 28 ARAT npAY o] & wHolN 28 BFA)
U4 Wl AFRl G 4%, 19 13] 9 BY] B9 Sol thatel ol wlole s fAb Al R A
F4 ol HolE 2 o § waol AR £ AAe 1T AR AY FEES A8 5 I)E AT

she] BAE Tk

& 2
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N
g'h
>
0x
3
02
40
foh
X
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WF7LE HolE W A dtaf AFRA FAHS st v A ARES THLE o o] & A H F
2 AR 719 Ak AR FAH OFS AAS] A% & A A B tiste] Su e AT AHEE
HESIHTE He et al.2015)E 35 Eaztd AolA F3E 4043179] FuTE AE7E VF5H ARE 9]

gt A AR FHAE TF2E 0ol &F FA AT A7t Ikm ool FH FAHEN 2
W37l 91e-S 93tk He and Treamer(2015) et Fd 2 JHElRA] 20003 102 2 E7LE HolHE
Kemnel 25 WHE &t SaF A7 A4 skt AR{RATT AE 0~400mE A A SHAT

Alsger et al.2016)2> &5 AZSW =0l A 2013 3ol FRE W, =, HE 71538 157E ARE 9

23l tenE 53 dA A (allowable walking distance) S 0.4km, 0.8km,1.0km, 1.1kmZ &3} FPFH
= 7T F o5 AA T 7IEHH vt on, FHAA AT} 0.8km o] FY W A FAT] W
37t gl AABHATE i Z9A W2 A7 I Agls Bt 584meolH, A 74T AelE 200~500mALe]
7} 5099% 2 714 =om AFATL A BlEL <Table 4>9 #Zth

<Table 4> Distance between bus stops on Daejeon City

Division Number of stop intervals Ratio(%)
Under 200m 156 4.07
Under 200m ~500m 1,955 50.99
Under 500~700m 858 22.38
Under 700~1,000m 516 13.46
More than 1,000m 349 9.10
Total 3,834 100.00

2AE AR JRAT AL 00mE A FRrol AT £ 9tk webAl 500m ol fE
ARAL 1 5 Y AP T skl RN 1AL L00m7A AEHOE S 2 g3
VAR $4 2e 08 S 4T /1E S0 3L L00nels, 373 07 212
W RS HAHES AsEn 22
& Elao} 3, o2 SAstel V)& BE
e RN A SIS, S A B T O SEE AARH Aol FEE <Tible 91
2
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<Table 5> Start and end direction codes of the base information

Start End I

. Line Stop . . Start End |direction |direction| . !

Line ID Stop ID Stop name Latitude | longitude | .~ . . tive

name sequence direction | direction | Shortest | Shortest | .
. . distance
distance | distance
30300001 | No.1 |8002736|  Chonedae Agreultural g 55 agags |y 0 | 10200 | 0 0
College

30300001 | No.1 | 8002941 Hanbat APT 2 127.353 | 36.362 1 0 10200 0 353
30300001 | No.1 | 8007226 JoEun JEONGMIL 52 | 127.406| 36.416 1 0 10200 0 23470
30300001 | No.1|8007228| Cheongbuksan PARK 53 | 127407 | 36413 1 1 10200 | 11000 | 23787
30300001 | No.1 | 8007227 JoEun JEONGMIL 54 | 127407 | 36415 0 1 0 11000 | 24002

= © = I=[ATI
E AFE 2017.10.16~2017.1022(7%) HAFGA wF7E HolEHE &89, £4 S 2017.10.19
(Fa9) tolH@A tlolE 4 : 4584315 F)0lH, 52 2 skat AFAde] 2 T3, oA 9 Ak Alte]
A ARG SaF B sk ARl fle T TE X3E0] Qth o] #AAR F AIRE

Jo] FRE A3 EFAQ HoJE|(O-D trips)= 21395453 02 YElITH B AFE= H A9
Yz

SR JRE FYHE Jo B of EYA HolE F A At ZFE EYAAENUEES &
(e]

Holgte o] &3k Fa o] E9+HE O-D trips, 9173615—?5@)g Al Aejstgdon, W2 FPo =gt A
12221858 ASARE 83t A< Adl ol AR AAFE ARE AAT F & A5 83
AR 74 Zde A8ste 1 2AAE Xﬂ St Eol vl shint. ek Al 2 del tigk AEA
A< fstd Az a7 24 8 Fgu s ) Ao thate] W2 ) A" CCTV 98 ARE v
A8t 85 AFe TSI, <Table 6> 2 70 &84 ol 3 AF Helolth

<Table 6> Data analysis object and range

Division Contents Note
Analysis object Daejeon City
Analysis date 2017.10.19(Thursday) History data : 2017.10.16.~2017.10.22.(7%¥)
Total data Number 458,431 Total number of trips per day
Valid trip chain data Number 213,954
Analysis & Verification 122218 Excludes trip chain data with urban railway stops
data Number ? Only bus modal OD trip data(trip chain data)
Accuracy verification number 5 routes lllCll.ldlng city and Verification person of CCTV in Bus
base on real bus metropolitan buses
HFGA wE7LE DA A HolHE thiFHA S5AA 7% o] & T3 E%ﬂl"d tolH & g
stk YA HolElt ol g4k FA oA BHx 1 A o)E87) ekl ol §% Bee T FEER
AAZE HoJEjo|Th ©] & Shin et al.2016) ATolM = EHA AL o84 T3 /‘]“‘——_TO]F/]' g stlen, &
ATAA = tFFH A e 715‘3 A EHo= Eazﬂﬂ FYAE 71 EFY 7] 5 Z(Trip Origin-Destination)
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SYrot FUAE U A S SRR vpAT S £ B S-S TP Foe TR 44
TG FATFE AT O 2 EY V1R T 45843158, THEATE 579,698 FH 0 E B
on g F B2 T30 463,888 (80.0%) 5 H 2 7HF ko, 02 EAEE(109804%53) F3 0
Fo A2 BAFHII <Table 7> ©] &4 78 2 4 EY 7|4 5330 o953 24270t
<Table 7> Trips by mode with respect to user type
O-D trips Modal trips
Division shuttle bus intra-city BRT uTban shuttle bus intra-city BRT u.rban
bus railway bus railway
senior 109 5,361 25 16,418 140 7,456 34 16,650
men of national merit 1 993 - 229 1 1,104 - 234
multi-child parent 1 288 1 1,087 1 370 1 1,101
child 118 7,303 49 352 125 8,174 52 530
adult 4512 292,088 4,623 66,649 5,407 379,298 5,501 81,041
Disabled 9 922 9 2,648 13 1,301 14 2,702
Youth 706 48,178 312 5,440 848 59,650 404 7,546
Sub Total 5,456 355,133 5,019 92,823 6,535 457,353 6,006 109,804
Total 458,431 579,698

Y 7154 BYe 2 5Y0] 350,113%53(76.37%), T F5H0] 108,318(23.63%) 5 Fo|H TFE 13]
g Fdol M B2 HES AR doh wE7LE HolE W sk AR S ulE2 A 458431%F
3 F 2432945 (53.07%)°1™, 19 AT stk AFA e—f— &L T F3o] 5537% H 5Eo]
56.12%, 19 23] oY 53 F bzt AR 23 v &2 G FH0] 51.35% H $5F 55.05%°| T} <Table
8>2 Y 2 SASEH 7|FH 53 $2(0-D trips)©] ™, <Table 9> 1Y 53 & 71F 13] 533} 23] o4

AEH B 4 AR A% 59 ¢ 9 BE Aol

°l> m

<Table 8> O-D trips volume by the trip type in one trip

Division O-D trips Ratio(%)
Single Trip 350,113 76.37
Transfer 1 time 96,814 21.12
. Transfer 2 times 10,059 2.19
Transfer Trip -
Transfer 3 times 1,445 0.32
Sub Total 108,318 23.63
Total 458,431 100.00

<Table 9> Missing stop volumes of O-D trips on daily

Division Total trips Missing alighting stop volumes Ratio(%)
. . . Single Trip 90,394 50,054 55.37
1 time trip on daily -
Transfer Trip 23912 13,419 56.12
. . . Single Trip 259,719 133,358 51.35
more than 2 times trip on daily -
Transfer Trip 84,406 46,463 55.05
Total 458,431 243,294 53.07
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72| 82X
g 584mol™, Al wF7IE HolE & $okat AR7A
Eﬁg(E_/\]%Eé o]_g_sl- 7]}_76 %Eg’ 917736%6£)O] by
e 122218A(FE O-DEY < 21395453 A A
g P 715" THO-D trips)T 161,404 FH5-3(Modal
trips)©ll thate] 24zt 15 ARG 75 4 & LA NN 5H4A7A] AA T BRI T 102077

Fvh g wgkom, ol gxte] SA] g RAA7A| o) Fdty] Ad 2 MAaFT(H 2 Ad)ol ek
Bt olF BFRA Fv 5~1073 BFRA FUF 7P BgUTh 3 "o W2 o] § A(@EIE o] 827t g
Heo] Mg o] 838te] o3 T3, Modal trips)Al 2+ ©5 AFZ T2 10874 o3t & 59.6%= 4
Aom, WFtE o] 822 O-DFY E 7 Hx i Fdo g olF AFHE 7 T+ E EX

<Table 10>} Zt}

2) ME7I= o[l 7|t 018X 0l HRE X
AN w48 ARG N BT ARAD A

| 9= R dolg oA

=

Al MHE ARt =
) <]

(e}

4
1

oo

b N o

ﬂJ}AJ-'

o

H

<Table 10> Distribution of bus stops by bus users

e O-D trips(using bus trip) Modal trips(only using one bus trip)

Stop Interval Volume Ratio(%) Stop Interval Volume Ratio(%)

Under 5 stops 19,292 15.78 41,034 2542
Under 5~10 stops 36,449 29.82 55,182 34.19
Under 10~20 stops 43,047 3522 47,505 29.43
Under 20~30 stops 14,630 1197 11,552 7.16
Under 30~50 stops 7,480 6.12 5,364 332
More than 50 stops 1,320 1.08 767 0.48
Total 122,218 100.00 161,404 100.00

EG LEAE o[ 8R4 olF AelE BA A% 2BHIN EAAAA o5 AelE 1,000-5,000me] st
NA A B MFS AASHE Ao BAHACH, A4 0D FHNA 2 M2 FHEE olF AU
B3 ATHE 1,000-500mo)37} 714 B34k ol REAE o) gAe] B ¥ S FaA F7e) Az}
AR % & QT <Tuble 1158 WEIE ol &Ape] B3 A wEolth

<Table 11> Distribution of bus stop distance by bus users

e O-D trips Modal trips

Distance Interval Volume Ratio(%) Distance Interval Volume Ratio(%)

Under 1,000m 3,139 257 9,567 5.93

Under 1,000~5,000m 51,606 4222 84,115 52.11
Under 5,000~10,000m 37,915 31.02 42,678 26.44

Under 10,000~20,0000m 21,229 17.37 18,556 11.5

Under 20,000~30,0000m 6,062 4.96 4,740 2.94

More than 30,000m 2,267 1.85 1,748 1.08
Total 122,218 100.00 161,404 100.00
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sk AR F4 A EFAIRL Heold & e 9ok ARael & A 731 ool EAY B S

&) A ARl T AR s 1gd 45 S HolH W A AFE
3 aa AR WEgol Aol volH § wEItE dolH W oA HolHE AR FE HolE
(213,954 TAH)NA =AEE #T&%%ﬂ(iﬂéig— o] &% 71E4 T3, 91,736F W) =HH EHAIRI o]
BE A9 = Ha5Ye 38 122218A(FE 0D F 2139545304 TAZE 0-DEY +
91,7365 4& A G 5 )9 7154 FHO-D wips)oll thate] vt s43F RS YR AL o] &
B A7 skt ARG 25 =yl 28 YR Z2IHE L8t i3 ARAS FAHNAT Ao A=
a2k AR AF vlolE(122,2187) 9] A kAt FRAAI Hlw £ ik AR 4 A, A AR
LA W 282 ARG 2 BAHNCH, A @ AA AR 2

of»

25000 4
2000 4

15000 1

14000 1
5000 4 | |
stop interva
o . . PP ||I||I I||I||| e g o e o g

00 00 0 P S PP PR T T S S S R S

<Fig. 4> The stop interval distribution between the actual alighting stop and estimated alighting stop

A3 A Aol A Shin et al.(2016)S FAF A wEFE ARE F_Eo BP3T) 23] ol B
P& 7o R st AR A BE A 7523%9 4 HFES =AU S, Kim et al.(2017)2 A&
Ao} FFFGA el gk wE7tE oy 4 A3d sk RS A% A9 FH HAFES AMEA E
BTFGA A7 782%, 81.6%°1H, T8 AYEE 27t 5425% B 334%E AT AHE AASAT B A
T HHFIA wE7tE dlolE 7|5t sk AR A BAL 100%0]H, 74 A== skt {4l
B3] A ek HIEL 27%, A7 24 7 2704 oldh= 672% = &4 HATh AW A 2 F(Shin et

al., 2016; Kim et al,, 2017)$} vl Al FFFHA] Bt 34 AT = 64% asle ALE EHFHL &
AT e A A0 g Hagst skt 54 F4 2do O A S FE5] st 9dF
Fe e AA Tl tiste] A&H s AFAS FAHNAL B AN FA4H A ARH T 1Y
13] g5l vigh skt AR F4 eAbgo] w9kon, o) 1Y 7|k wEIE tlolg AdellA Fe

]
8e] A B Fzste] kA ARE FAN] W] 4 LA} ATACE B Yehd sloz B
At oA ARA F4 2 B4 Avhe o) <Table 129} 2tk
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<Table 12> Stop interval between the estimated and actual volumes of alighting stop

. Stop interval between the estimated and actual alighting stop
Missing - -
Division i Trip volume Absolute stop interval(+ stop interval)
Volume | /Ratio(%) 0 stop 1 stop 2 stop 3 stop 4 stop 5 stop mgrest(t)};an
Single 41942 Trip volume | 9,525 8,924 4,606 3,196 2,454 2,042 11,195
1 time trip | Trip ’ Ratio 2271% | 21.28% 10.98% 7.62% 5.85% 4.87% 26.69%
on daily | Transfer 16.167 Trip volume | 3,637 3,833 2,091 1,178 921 740 3,767
Trip ’ Ratio 22.5% 23.71% 12.93% 7.29% 5.7% 4.58% 23.3%
more than| Single 46302 Trip volume | 14,529 15,197 6,119 2,763 1,479 1,097 5,118
2 times Trip ’ Ratio 31.38% | 32.82% 13.22% 5.97% 3.19% 2.37% 11.05%
tn'p. Transfer 17.807 Trip volume | 5,372 5,719 2,594 1,105 618 391 2,008
on daily | Trip ’ Ratio 30.17% | 32.12% 14.57% 6.21% 3.47% 22% 11.28%
Total 122218 Trip volume | 33,063 33,673 15,410 8,242 5,472 4,270 22,088
’ Ratio 27.05% | 27.55% 12.61% 6.74% 4.48% 3.49% 18.07%

<Table 13> Stop interval between the estimated and actual volumes of alighting stop by real moving bus stop

Real moving bus stop missing trip Volume stop interval error(number & interval) volume Ratio(%)
interval +0 stop 5,840 4.78
under interval +1~+2 stop 5,642 4.62
Under 5 stops 19,292 under interval +2~*5 stop 4,527 3.7
under interval +5~+10 stop 1,853 1.52
more interval +10 stop 1,430 1.17
interval +0 stop 10,499 8.59
under interval +1~+2 stop 10,700 8.75
Under 5~10 stops 36,449 under interval +2~+5 stop 9,577 7.84
under interval +5~+10 stop 4,422 3.62
more interval +10 stop 1,251 1.02
interval +0 stop 11,172 9.14
interval +1~+2 stop 11,890 9.73
Under 10~20 stops 43,047 interval +2~%5 stop 10,229 8.37
interval +5~+10 stop 5,738 4.69
more interval +10 stop 4,018 3.29
interval +0 stop 3,527 2.89
interval +1~+2 stop 3,637 2.98
Under 20~30 stops 14,630 interval +2~+5 stop 3,188 2.61
interval +5~+10 stop 1,527 1.25
more interval +10 stop 2,751 2.25
interval +0 stop 1,787 1.46
interval +1~+2 stop 1,645 1.35
Under 30~50 stops 7,480 interval +2~+5 stop 1,420 1.16
interval +5~+10 stop 778 0.64
more interval +10 stop 1,850 1.51
interval +0 stop 238 0.19
interval +1~+2 stop 159 0.13
More than 50 stops 1,320 interval +2~+5 stop 183 0.15
interval +5~+10 stop 79 0.06
more interval +10 stop 661 0.54
Total 122,218 - 122,218 100.00
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w3 FAE s ARAES A 7R BRste 243 A3 oA AR A7t 500mR ke A4

ALEE 429%%2 EHHNeH, 4 A7 2 M7 A7 73 20(NAA B B/ 14 584m
HEg Al L,000me= 278 AFAS £ 7€ Ad)olst F F4 LA 1,000meldhE 62.9% 2 £4
ATh <Fig. 5>9F <Table 14>+ bt AF{A 34 APE 23 &3 Aotk

tnp volume

40,000 -

30,000 -

20,000 -

10,000 I I I l
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<Fig. 5> The distance interval distribution between the actual alighting stop and estimated alighting stop

<Table 14> Difference between the estimated and actual volumes of getting off stop by stop interval

Difference between the estimated and actual getting off stop by distance(unit :m)

missing
Division trip distance @der @der @der @der @der fnore
Volume 0 distance distance distance distance distance distance
0~250 250~500 | 500~1,000 | 1,000~2,000 | 2,000~5,000 5,000
Single 41940 9,525 443 4,630 6,795 6,155 8,049 6,345
1 time trip Trip ’ 22.71% 1.06% 11.04% 16.2% 14.68% 19.19% 15.13%
on daily | Tranfer L6167 3,637 150 1,968 3,051 2,559 2,745 2,057
Trip ’ 22.5% 0.93% 12.17% 18.87% 15.83% 16.98% 12.72%
more than |  Single 1630 14,529 749 8,035 10,499 5,860 3,863 2,767
2 times Trip ’ 31.38% 1.62% 17.35% 22.68% 12.66% 8.34% 5.98%
trip Transfer 5,372 258 3,177 4,064 2,385 1,475 1,076
on dail . 17,807
y Trip 30.17% 1.45% 17.84% 22.82% 13.39% 8.28% 6.04%
33,063 1,600 17,810 24,409 16,959 16,132 12,245
Total 122,218
27.05% 1.31% 14.57% 19.97% 13.88% 132% 10.02%
T3 B AFoAE F4E A AR Aol ﬂlo}oi AA M FEkat 1 NS B8 A=
de< T .ol sk AR 74 o A 5 3 nE 9 e
A% S FYSAT ol S ARG A e UA o1 8FAEA D 3 T MG 9she] w2
of AAE CCIVARE B85t AR 53 9 34 AU € 2ASYTh A4 wE7ke dole] ) 543
Aol ASH o] gAto et AAE FaF B Ak A[FAS v A7) wEel 4 i =419
BHAE S 5 A AU ARARE DB H3AT $H CCTV B9l IHPE 34 2 A =
A E AT olgAE ASSE, 2 =M AFY S A AN AR AL S 44 ok
A= ol A & AT A58 S S AR+ W A55el AABAA 12 40

k= X8H F

WF7E HolH F atat AR ASo] Ty T thete Ak ARG FAHS T3 s ARAS RAT
EFAS HolHE &3tk CCTVE &83 nE7tE 8kxF AF4 vl 24 iy A1 AU 29 F
g2 T 5 B AP oH, 4 g el g F8 FHE <Table 15> 2th
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<Table 15> The line running information about the analyzed bus line

. service running ridding | transferring
Line . ; Ort Fromeet q g
Number Line type Start and terminal point direction interval distance | passengers | passengers
(min) (km) on ldaily | on ldaily
No.201 urban bus wonnae-dong~birae-dong 8~9 394 10,260 2,883
No.211 urban bus cargo terminal~government offices 11~14 339 5,830 1,417
No.301 urban bus bongsan-dong~ocean world terminal point 8~12 46.6 10,234 3,176
No.311 urban bus sindae garage~ocean world terminal point 7~8 49.5 11,911 3,574
No.1001 | intercity bus Daejeon Station~Osong Station 15 103.5 3,719 1,037

wWEIE dolE Ao w4 2 AgE, AFAE AL M2 CCTV 49 SARIAE Alakste 72 4

FAE SAAY Aol g BT WEAE HolA BFHE ARAAL 44 £ shaelel Aol
AEE Uy ¥ AT SASMAPES AT w01 @ oF ATA, WAFAR Pl 84
A4 34 AT UF eA8e BAD AT, 2ALL 103%019 FE AFHRA AFE 24 olah
U s ARA 4 ASEE B 807%02 BAHNUT ok s 3R 54 A Beus 5 B5ES
3} olgAe] BrEAol B4 s ARA T4 QA& Badts Aow BY Hglow, 7wy 3

<Table 16> The analyzed result of this estimation model of the alighting stop comparison of CCTV data

i ff- i Pm peak peri
Division Sty el s e Ehisg Am peak period error | Off-peak period error peak period error
rate(%) rate(%) rate(%)
wonnaedong~biraedong 10.09 6.47 7.13
No.201
biraedong~wonnaedong 18.28 13.48 1043
Noll cargo terminal~government offices 12.64 17.00 8.98
o.
government offices~cargo terminal 12.95 15.65 5.12
No.301 bongsandong~ocean world terminal point 12.10 13.61 12.62
o.
ocean world~bongsandong 8.65 17.86 577
No311 sindae garage~ocean world terminal point 15.59 13.03 9.52
o.
ocean world~4lsindae garage 12.61 7.38 22.10
Daejeon Station~Osong Station 1.26 3.26 5.17
No.1001
Osong Station~Daejeon Station 1.09 5.76 2.37
Average 10.53 11.35 8.92
V. 28 2 FF a3

IEIIE HolHe dFaE, Al

g
B2 B85 Qor, WEGATY, TELFE 2 2 AAANAE oHF WA=
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&, wF7LE vlolH W sk AR T @ AS0% AT
stk AR oy 7Iv gAEA Ef S5 RES Fot w57t
ASHATE S 71E 5 7LE HolE oA $AF 2 akAF A [l
Auk k2t AFA HolEHE 9o A= F B A7 s AFH 4
A boE(122218F W E 7IEoE At AFG LA B 2. *—1542}2111, akak BFAgel 4
3 YAEH= v 27%, AFA 23k HH7F 0~-2714 ©]8k= 672%(MAPE : H+ Ao & 92hE £
Mk E=3 A3t 7129 Ak AR AT AF5S Hste] M W A ®H CCTV 9% HlolHE

Fal b3t ARG 24 AR Aezel FAuA 5 57 Aol oistel Ml AEsgch wAE od
°oF FTA, MATAZ RS S ARG A Ao hF o2& B4 A, 082 103%0]0
o3 WS ATHQA AT VA olsholdtl A B AR 4 AHEE B 807%2 BHHU
ot BHEY B BT vl go]

ESTE S AR 74 AG=T FEHE AoE ddd.

weha] B AT Ads 1EIEE &8ss AAAY s AR vEHIE <l

B S AT o o, 9 43t wELE tlolEe] EFARIS AATOEN Y HTuF
A% 2 A B4, dgns A4 84 9 JU1E 9% Vx ASE E8E F e

oyl wE7tE dHoly Ak AR 4 2l Al 19 g5l tigh 2apgo] 2 Zo=

1, <Table 17>3} o] A wH7IE o] &249] A sa A7AN vpA % 58 skt A7AHe] AgE &4
g A A Ak AR 59 e npA T3] Ak AR A7t 1,000mel 3] S AE 576330
(195%) 0.2 BAE )

<Table 17> Distance between the first boarding stop and the final alighting stop of the last trip for a day

Distance
Division
0~500m 500~1,000m 1,000~2,000m | 2,000~5,000m | more 5,000m Total
User number 15,331 8,458 1,224 2,294 2,245 29,552
Rate(%) 51.88 28.62 4.14 7.76 7.6 100

¥ ATE RS R Ba HRY 24 RS sl A3 oA BFY 20 A B
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