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ABSTRACT

This study identified the causes of errors that could take place in the estimation process of vehicle miles traveled and quantified the effects of
each of those causes on the estimation accuracy of vehicle miles traveled via error rate to propose an efficient way to estimate vehicle miles
traveled. The study proceeded as follows: first, the study established survey data of vehicle miles traveled in the pilot test areas to test the
accuracy of a method to estimate vehicle miles traveled. Second, the causes of errors with the estimation of vehicle miles traveled were
categorized into errors with the sample size, sampling methods, and homogeneous link setting methods. In addition, many different methodologies
were set to minimize errors with the estimation of vehicle miles traveled according to each of the causes. Third, error rates of estimation of
vehicle miles traveled were compared and analyzed according to each of the methodologies. Finally, a toy network was established to propose a
way of estimating vehicle miles traveled by taking the local characteristics into consideration.

The study finds its significance in that it proposed an efficient way to estimate vehicle miles traveled through an experiment and planning
approach and made use of survey data of vehicle miles traveled to test estimation accuracy. The proposed way of estimating vehicle miles traveled
by taking into account the local characteristics will make a contribution to the estimation of vehicle miles traveled by the areas in future along
with the level of data offered in the study.
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TR ERe FRTSHI Y 20138 FASEYI ) AAHAY =22 4 wekstol AR ALG U
A Gk DARAIER A
EAR s B dEage uE g 4as
wek ZH 7 Sa AREFALY Fas
wkkk LA} 615‘51504—?04 =27} EDBAE AlE A
wiwsk LA 2L 2 W EATY L7 EDBAE FAT79Y
+ Received 24 September 2014; reviewed 7 November 2014; Accepted 22 November 2014



ANSAEdAE F

ox
e
rO
-

44}
o

I.A4 &

A5 258 71 8] (Vehicle Miles Traveled, VMT)+=
HFAHY EEE o]&dte BEE AFA olF
A Felth. 1F ZokdAe AsAFEALE
SEANAH ARt BEAL BA,
T A% VIZASE g5ty Yot A -EA £
obl M slgAGY trld B4E AP As=E
AsAFPAYE &t Utk o9 o] AF

AFA7 el ke Eopol A AAHIE 9l

YR}

3
s E&He FIHAZEAN AFd AeAF
YAY Ao 27dH.

AsAFYAY FAYPEL wFFol 7123
Wk v AT AR V2% YHoR FREG
wEFl 72T UL AFolE AAARE T
st= o AsAFdAY F4EE T MR

STHEG o] W2 & 7 YolA e AT

El
of
ol

(AADT, Annual Average Daily Traffic)Z}
do] & o] g3t dY AFAFHAY
GAATE Fotd AT A9 AFA

Y728 FABT AEAFAAL F4L 9@
A=k

it
ofy

ST

.
N,

{e

jgoﬁﬁoﬁoﬁl?ﬂ—mmlm Moo e
of ol o2

ot

rlo

AR N2 PRe AFAFAAY F
bl g g, 170, AT, AT, &

A%, L8RS, FATADE S AHA
A58 FHI o WHe J2AE H7)7
3ol Adsojol Bk ohrk, A Aol A WA
e RS WasA uehiA 28 5 gom,
o= Qldtel AFAFUAY FHAA FEHEs}
Bojd & ok

Yol A%, AFAFUAL FRPRe 37
AGEsl AUHeR B3, Mg B8N DD
of 2% WS L UrkKumapley and

Fricker 1996)[1]. £ 97+ n&F AEE 7|x=E
ste AsAFEd AT FAUS

TEH A5 7

e
o
ol
it}
rlo
g o
fn
[l
fitl
-
N
2
=

P
2

offt

>

X

o

)

AC)

)

gy
>

Al

¥

N = N
Ao =
o ot o
oo
$e
~ g
¥o Mo
o2
Bl

)
NN

AAFE Aot B AT
Aol AFAFYAY
FHHIL AFAFAAY 24 LAF A28
)

ot
oX,
rlo

o

[e)

BN ok
ou‘.
N o
18 rhu
tlo o
)
it
o
&
(98]
o
K3
>
rlr
re
re
-
o
>

)
N
o
A
AC)
o
oxl
to
_);l_r‘
o
o
Ehd
1%
o
N
o
o
&

>

flo
Mr oot
e O
N
aull

o 2 o plo off gE Ao
Hodo o
2 ox
>
I S o
@ 2
O
= ol i
S
> Mo
== 2
r e
A
ROEN
s ;E
an
ox Ty
o 1"2
ST )
)
g Iy
DS
off o

N

ol
T
o
o
-0,
[o

oFe A A gt nAYgo g2 6%
T A2 AT FAY 4 FF
AF FAE Al

=2

>
I o2
N
4

re

>
o
&

0. 71&9+ H&

&
=

Kumapley & Fricker(1996)= 25 &l 712
Ao vl mwEF 712 Tl g dHES
At FAFE AAEL Uk AFAFHA

SR Y
=
2

o

M
S
off 1o fo W P>

% 5% AN AL Gadda et al.2007) A+
AFPAE FH T2 249 AADT AT
O~

=2

)
o=
ok
-

%0,
rr
to
R
=,
o=
rie
ro,
o
fu
R
b
iy
Iuﬁ.

qEskel ©HE 27t

Vol.13 No.6(2014. 12)

The Journal of The Korea Institute of Intelligent Transport Systems 65



P KT
xr _oﬂ\}‘l‘l
HT_ ‘_uﬂ l_ﬁl\_ ﬂAd DT lm =) :/E ._ww_l L_L m.x _.E o,
T B < ~ "
- Eﬂ%%mﬂu@gmWWE@ﬁﬁé_ﬂ -
x b ETT G 8 S ETH Z N S S
mw__,ml,% o».ﬂu»gd'_/nmaMﬁ%e%%émﬂﬂu = e_a%_zﬁo:lwo%@ﬂ/lml
I fo = — T K ]
©E 3l MT%%QMWTHWmwmﬁ,@ﬁﬂ..ﬂwwwz P B D
P nowxodzdd %%Vo_amb%udmwég.wo %HMDO_L_L?%_]&%
T =l . )| ) \ H.l)
A R mﬂﬂ%%%nﬂgwfwﬁ N oE o  d @%ﬂ.m@&wﬂ%ﬂ
o bt K- T %o G % W R o g o ™ | o ELwm TR
Mo MO i o T o M oM o X oW S E o T T
(- o J K ) AR oF N - ! Nk EraggN o o
=B M o - TR ldrﬂ_zfuw?ﬁamﬂ S %EmSlo%Ha
R X m g muo#%aolga.xmﬁwv w8 g ST o W £ E = E~N T ®
om N D ok E%Emﬂ]o,_zg;omm Emﬂuwm_smmd _z_u&.,_ S5 5 .]_h
%Jﬁoo_a A ﬂw@%ﬂﬁ% G?%mmﬂ%mm %mﬂmmmed'WA
Ne o7 o N X 7 — <F s <
oﬁe:rgamm_u R _zaﬂamw,%mﬂigeﬂwnﬁwewrmlmWAaTE].Emedemwrw%w
o oF Do N giewmgﬂg = 57w g %Dm_x%mmlmmoﬁﬁ
ﬁ%MW m %ﬁgmL_LﬂwaM%mL_L%MEE%%M%@%.@mw_mﬁamx%
o” o Ne X = o B o T o= 5
T T pfﬁhﬂ_xoijﬂﬂo% UHL_meEVL%ﬁfoﬁamww%mdmi_e
et HWOF Lo, WM LICHO Lﬂﬂlv%wugcﬂmoz
e do .Eﬂ%%@%iﬂ%mz_?wem_ifwﬂ_,a%ﬂ71_41,.%%@.%@%2
al ‘.X_.ﬁmﬁc,m_ﬂ_ o] o @ Jo £ KX ™ nor A Ho A O
ﬂ#@wrﬁli%m%mﬂlo_a%%ﬁe%_%ﬂ%xgT
70_3Vmumﬂow]wu?ﬁ@ﬂﬂ%?ﬁizhmo
z]T_ oo T = T o RA . ATL.ZT
0 M%%%%ﬁ%ﬂ??@g woE R W W
)| —_ ~ O EN
e _zT_x11Lxurmﬂi_z_|ﬂu <~ m B < o
<o N - % x of
L ERFTETE o g M BTy WL ol S
- TWog T Do oo ol T F F T R %ﬂma4@ﬂ{u N
o o ao*oﬂﬂﬂd.o_mwﬁ_ﬂomﬂ ,l.uu,._o_ﬂ_. ﬁulll__/lmﬂm&o@rllbt -
S ZTEWHHAT ﬂl‘_n_m_‘_ﬂ/uANﬁ,.r prs A ,D|‘_|~m.‘_,_.lﬁe 51_|Q\12_d]du.\1_| ‘_MVIEW
o Hr&momee_azlih_uoﬁﬂw% ﬁgw%ﬂ%%ﬂ%%ﬂa%.m% ﬁaﬁo
— W = ‘ * LK " I o B0 R0 R
ﬂ%%%_”ﬁwﬁﬁﬂwm%w%%% %@%#ﬂ%y_a%wﬂmoo_e),@ wm
111 .,}_ N & ‘_|_|L17_A| o= T T 0 Br J_u.
zﬁ%ﬂ.ﬂ%i%x R i wﬁaamomﬂ;aﬁuﬁi %ﬂ% T o
AR BE O ke ® ﬂﬂzﬂ.quLc_on].ipdy W
T oz o ,Eﬂﬁoﬂ;o‘_o,_ﬁonfo\_@r ﬁliaﬂmo E._& Boﬁﬁoell el
gﬂ_zwﬂ%g%@kﬁ_?zfﬂ%_o = o P E_Equ.gy_fqamom% 5N
WMo_aﬁ#Lo,mo_zﬂ_.ﬂﬂMIﬂaiMoﬂo 3l zT]MﬂiﬂH@M oidﬂ.mMEﬁALm_%dr‘_ d.zl
oo R ~ o ~ 2 01_|_1rT,e__1r W
Aoy ol M”7mmaoﬂu%mm% % EWHﬁ% o WWM%ogﬂuﬂ”M eyl
of Eﬂ]ao7ﬂiioumoﬁ_xko X 1r_§¢:|poTV = ézo?]_s N
i%?17%ﬂﬂu?ﬁzremgwoo A X og oo om .m,Exﬂmﬂvr%].mamﬂ
T T I % o % &9 ﬁm_xO_aguﬂigas?mmoi
ﬁ%@mﬁﬁmﬂmﬂm?ﬁﬂmﬂ%%%% - ﬂmro?.ﬁmvwmma@,mﬂﬁmo@wwidumou;
N —_— ,I,LIJ- T~ —_— _ iy X
s .m(VXEEWx@ﬂer oF N E mo?%_/{%% iwmxaur
waﬁnﬂaoﬁumu}aouuﬁ ol Mﬁ%uﬂ_ E@L_LE&L?E_]%%_]NMGH
Mo T T : Fooor Q¥R ﬂ”ﬂoai NelT
— d o = & = X&OHNHEV\H%?
Q oo = iﬂﬂ&tﬂ L Eop W
™ B & T N

hul

ath

A A

[e]
=

RR

%
MI137, 622014 129)

=
-

=y
a

A A3

=
-

| AFAFHA

YAz

Z o
S|

=

T
[e]

=

|

P%f} ]EP”J, NEARG A W2 7}
= qul
q 5 gt dgAaste AE4

- o

I

OIRTSOIY| =2

T7He A
66




ANSAEdAE F

Yol 17

w
El
Ofm
o
A
0

T
I

¥ ASAFYAYE F
BoE v 33 =27
a7t Atk 71EA M E 3
% (Mohamad et al., 1998; Xia et al., 1999; Zhao
& Chung, 2001), Neural Network Methods(Lam & Xu
2000, Sharma et al, 1996), empirical Bayesian
method(Davis & Yang, 2001) 52 WHES 783}
of AFFS FAFATG6-11]. AT T A
SHAE 1 wFF T AsHE F

ot} Selby & Kockelman(2011)S Ll 3] 7 &4
Universal Kriging”7] 9] AADT 5% AT E 1|
A58 th Uk 3] A 847 Universal Kriging”|
288 93 WE AADT, Speed Limit, Lanes &
<= A&3tAth. AADT #4243, Universal Kriging

=5

rie

o T L\Xf
o 2

X

ol
[0
o
N
o X

XK
ot

&
2

AWe Hed sl 9w HARY Pyeny
Addos AT} ¥& A0T Ueyn £
el EH AsBAE eje

Variogram = @& 37}%|(Gaussian 22, Spherical &
9 Exponential EE)E TR FA A Ag4HA
7]1%< Euclidean distance®} Network distance® &
3ta] AADTE A3t 2443, Variogram =
94§32 4 A wet gEA Jgston,
Universal Kriging7|"ol #&3 Aig 7)&
(Buclidean distance, Network distance)7te] AADT F
q A& Aol AY gle AR YEHI2]
Wang & Kockelman(2009)> 7]|2AE 39| A
2 WY dYHFE &85t Simple Kriging”] ¥
S A gsto] HAax A9 AADTE FA3HSt
Aol He} AADT F489 2a-&

o] &

g S A RA T 718 A EA S AADT 4 A8
£ vuEAsdn. FHEA S 9T Varogram =
A2 7HARE A, 78 BRES o] &sglon,
7t 3 T AY¥Ert 5L A0E AASAT
Kriging”] & Universal Kriging”| < % &3l% 2

Maximum Likelihood(REML), Weighted Least-Squares

WLS)Z sl gaidry 2AAT, Uit 5
Aur 27 37840 AADT 34 A w7}
2 Yepgeg)

gl

A
1x

M A
poty
o

of
ot
o
ol
ol
it}
2]
e
re
[
)
it
iin)
F
El

ot
ofl
tio
A
ofo
%
El

ot ok

o o
Ly
)
i
=
Sote
)

= ooxl ofm of

et ofy

Y

of

)

N,

fint)

AN e

P X

> oo

N r_?(_‘,
o

< e B

"; oft

5 2

E ol

B ot AL Jop 2 o o o

o
> H
o
ol
1z
fu
-

2 g o N N
ity o o ol o R ro F
ol

o
or o oW
T o
X 30 o

)
o
k=)
FIr
By

N
-

u
N
e
Sl
rE N
o
o
i3
El
of
ol
o
Sl
ox
QL
B
o
o2

()
)
[Shid
I
olrt
o
fd
S
ol
ol
2
rfe

oft
)
N

fo o

of! ol

o
hin
rh
tlo
1
ofo
ot
A

:[L
TEggo] $A FRHoF gt AHAY ER
7 WAEE 7|ZO0 7 3§, Z 7270

A"
=2
>
>
olo
of
ol
fd
O g.‘(_)‘
Ir oo

N

¢

Tl nAE 7
o

3 437

40 T
:Oll_',‘
o
dlo
_"J_‘
m
rlo
el
R0
fitl
b

bl
-
Sha
o
N
ol
ol
2
vl

Vol.13 No.6(2014. 12)

The Journal of The Korea Institute of Intelligent Transport Systems 67



REXFA7IE| F

Xdlo} o
o

o 4

By

S53e TR
- step2. 3% Aol A7ke 7o
£ A%, =29 AW 2 FA

=
NHTEH 3 7IEoE AANE

FHAE Aed LFA2E THAY d3He
2 Fo ZEFRY F 6079 AFHAVE &9
ata olth & dAFE AFHAI FuFos A
A= & 297) FHE PR nEF ARE
TEAT o7 T ARRAE Bt nEH
ARE FFIHGAOH, 37 FHE AEFAEFS

A HAAN ) AFAAY) P AEE AADTE
Fusel WEF ARE TET

- AREA T2k UAEE 2AE LEF
29w Uy BAASE A8s LEF A
28 TEHHEHWAQWD HHE F8)[15]

i

El
o ofm fes A
N

x
4
=

BEFARY HETL: BEH)

ENEREREY
AES 9 FRNERY A4 5
AR LEF ARE TEY

X
:
(98]
il
i
ofo
ofr
ol
=
®)
v

o

3. ASATHNE BENZ

AsAFPAY #F Ame AFHA F4
A8, A4z 9 AEFQEEEmme3) L
Kol
=

o T2 A%
o

VMT= 3, ﬁ)(Vf,k X AD,) M

Vi TAPE < A iR (/)

AD,, : 77HE « A F 340 (km)

t: AA TS

k21 583 20 2, 30 3EAEA))

N
el
i
~

ofol W ot B2 o Hu
for Rl o
_>|i—.~'l'n-1 i
e o >
o{ﬂi’

N

Mt

m&i

Of

ot

o

H

-4

)

i

ol

N

N

lo

frtt

-4

M
9'1[
2
>
offt
_>|~L
-
09.‘;'
)
oo M
B
ol
to
N
o

re
g
i}
il
N
s
&
o
N
olr
£
-z

to AAstaTh 71EAFoAA A AT
7128 34 527872 EAY o
TEE = QITHFHWA, 2012). £ 4

X

o

iz

A

A 41 o iy

1 of

7

2 |o
-
-
X
2
>
o
o
o
-
()
{Tod
oxl
(o
N

BN oox iYL

fru
o
e

=
EAO|§5Y, REEH, FUUE

E
=
©
ME,
1B
/Lri
i
X
o2
_o|L

bl o -z

fue i

2w

 f
-
r:l_‘
il
ol
N
SN

0z
=]
=]
p- |
HI
1z

—y
~

o,
_\g
&)
x
rr
B0
2
o
fu
r>~
i
g
o
Ho
-
i
ox
N

o)
B oo do o
p|£

o F
ox
o
frl
o M
>
QL
8
fu)
e
M 4
=

-
2 &

mo ML AN wx

fo ol N
e N o

>y

M

e
Qﬂ

9

b

o

[Rul
SN
to

e

N

Py o
o

MN

)
M
X
o
oft
i"ﬂ
s
B
ofN
a2
ro
o
o
-
()
e
ol
N

iy
o
o 4 e
S
il
oxl
N
iy
g,
s
‘T

o
o)
o)

24
ol

ol
ol

5 e wEFEE
F) 2t A& Fisher(1924)7} 2713 4
(Correlation Ratio, n)& 83t 43} TH16].
ol SYWSTF gEHSo, FEWUSTE 53

=)
o

)
=

¢
p

£l

68 IRATSYUY=EN|

{133, TH6=2(2014H 128)



RS A FHEor o1
Hrd A9 E8&Ee AdA T AanE & 4 &5 (km/h)=E 4743 o
£ T ARNER uFF Y AuHA
A A %= Table 13} Zom, AADT 1548 9 F 2) ThelTZt HFZn
o Ay 1= U
B T ARWATE A= 282 vET 2 Yo TTUE AR GRS 2
A B2/ 7E S4)E, BR2I)9TE 9 BEF
(E 1) ool 4E7|1Z0 nSakzt Ak _.E_&!jEdﬂl' qoﬂ wa} 2R AAEYT AN BRHE
(Table 1) Results of correlation analysis bet- . . A
ween Unit Link setting criteria and 2 9 RxAE2e G93te AE wAE 7
traffic Fog 1), EE TR EA 7F0E 37, &
Criteria Coef.(n)) 2I)8t7tx 9 WER{ EA VFoR SR AR
Land use type 0.327 AT 27T BAL IEeE AYE U
Level of Roads 0.567 - S
7} 2= Co- 1ML Nazle] gEL =3
Road Geometry Number of lanes 0.387 TR T Cf) Kriging ]]ﬁ E_ e o]—jﬂ W T
Characteristics Contact with the 0852 < 9 FEFESFE FFA Eohe ALE U
major arerals ' Epdeh Hed B ATE HEA FUHER P
Speod Dnitlen) | 030 ZHUERY BYTRE 227872 ¥ 2ER
Trffic POV | Group(vehyday) 087 54 713 AT AR 7E0R FRA 1EY
Characteristics B
Speed Group(kmy/h) 0.406 2 AsaATPAY F4 eSS B4
ST ARV EEEHEST AHdAE B9 2. EE237| ¥ B2
T AR EHSI A FEEHF)LY
TR Az ° 20
yuwd BANARE Bz BAS 04 oy EELIE WA ST 10% 20% 30%,
o WrE BgoR HAth FBAFE Guumn 0 0%E BARAT EEFEYUL oA
) Zzuldlyl 23 gR =2uWo Hastl 23§
(1941)0] A7) S o A A 4 (Guttman’s Coefficient of FEHA SeEL FIUES A LA 39
- N B =Z=4dy i f: . 2—,__% 3]
Predictability, \)& 439 0.m[17), B4F A3 = 2 (Stratified Random Sampling)©} 52 <
] 1o | = H =0 =y
Table 29} 2t} TR 27t HA7Z 7o) AT9E, E2F FHEZ F& 0]"11 59 A7]= H
HH O Q= = 5
£ e 4BBAVL 9 A0E duyth mepy  INEUS A&} DA U £E27]
A3AQ deTR 4Rz 22y BAojgs  WEACTNMENE 0 2.
4, EE5H, TUHERE HEFAE, AADT(H/Y) My
=N n, ?2)
(E 2) chel712 AAT|EZE A2tz 2420} . N
. . =p0| W
(Table 2) Results of correlation analysis bet- M _h:]J*LEm
ween Unit Link setting criteria n: 2 E2 27] .
N, : BhU FEEA ST
: N: QA F=299 55
o Level of Contact Wlth AADT | Speed Wb
Criteria Roads the major Group | Group h
arterials (veh/day)| (km/h)
Level of .Roads 1.000 0.567 0227 | 0274 3 m%.‘-_g: _=;:_I°-| I:él-l:él
Contact with althe 0,567 1.000 0434 | 0392
s SLEFE FAEAIEY Kriging’ W & 263}
AADT Group | 7 0.434 1000 | 0243 3
(eljday | * - 000 | 0. | SEDEALFEPIIL SRR,
0y 2 o
Spe(Gd Gr)oup 0274 0.392 0.243 1.000 J:—‘Z—‘]éﬂ7]7]' ﬁxﬂ T;]\_-H ?7&9] 10%, 20%1_ “’]’

Vol.13 No.6(2014. 12)

The Journal of The Korea Institute of Intelligent Transport Systems 69



offt
e
ol
O
fd
N
oxl
ok,
e
>
offt
_);1_:‘
-1N
o
v
AC)
i
o
oxl
P-ﬂ
2
i)

0}110
r_}i
L)
lo

- Step2. BRI ARE o &dt HFF
Variogram £ %

- Step3. A& 2 Variograme 7}F F HASE
o] 24 Variogram ©=%

- Stepd. FolF A5 Variograme ] -85}
Kriging 7| &3 »|A9 @& +4

Kriging7| 2 7F&A AW 51 A&
w2} Simple Kriging, Ordinary Kriging, Co-Kriging
ToE FEHAG. £ A+ CoKrigingZ| e 4§

stel LEFS FAHA:

2) Variogram

Variograme 443 Al = AEEY FAF
e dehlls Hxzoln, dAA e g Hod
Azl zolg AlwF ghell W@ r]Yigielt.

Variogram®] 4842 (3)3% 2t}
1) = 5B lele,) — 2, + P ©)

i=1

v(R) : Variogram (¢ o]E|1 7+
z(z;): Az, NX S BS53k
n:ﬂﬂh‘ﬂ'%moiﬁmtﬁ A A AEY] T
h: o] ko] F7H4 AE

Kriging 7|M& #-83ke] vA9 ghe F4317]
A NE RE 2egAg hol 3 Variogramo] I
—8-6}131 o]2 F3}7] YsiAE FojA B EEHE

AME AYA Variograme 7} 2 %
# Variograme Z7As]oF It o] &3 Variogram
A= FEAH} Kriging 7HA & AlLteked o] &
s, FHAUEI), & (Range), T4, U
(Nugget) 2.2 T4 €t}
- BEIFS)S B A S7ket AR g
obFH HHEAE YA = }74]}]7@.%‘
- 4872 Range) = EEAHE 1+ FA &
Aol Yetve AZRE B4H& 9nE
YA (Nugget)2 5L Ao & TEAH
Zrol] EA8tE B4R

e ol

B A+ o] 23 Variogram E¥ gutHo R
245 = <29 (Exponential Model) &-&3c}
3) Co-Kriging

zZ= i)\izi + ikjuj 4)

i=1 j=1

Z 2|7 7ol & gl = %k

9Kz, oM 9] ASgH(FE )

Al : B gholl AHEL 7154

n: FHFA AR NF

;s Az, oA ) B (O] AHASE)

k) DS AHEE 7 A (0] )

m: oAM= A7 A5

CoKriging& 7+ 74 ol ¥ HgxFE
AHgste] AE7E SEAA B At Fe

FAste 7ol o] wf o FstaA ste HEE
F-1H 5 (Primary Variable)o| ™, ¥ 47} ofd H4&
o] 211 4*(Secondary Variable)2}3 &}, Co-Kriging
& FHFY o] A, ojAHF d2 wE o
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> Results of VMT estimated error rate
analysis by sampling method
(unit: veh-km/day, %)

(£ 3)

w Ix H

(Table

Sampll ) ual vivr| B i | o
Method |e Size Value (A) VMT BA | %
(%) e Value(B) 0
10 984,209(-594,782| -37.7
20 1,032,852|-546,139| -34.6
30 1,344,144|-234,847| -14.9
Simple 40 1,360,804|-218,187| -13.8
Random 50 1,416,425/-162,566| -10.3
Sampling 60 1,425,818|-153,173 9.7
70 1,476,480/-102,511 -6.5
80 1,525,871| -53,120 -3.4
90 1,544,822| -34,169 2.2
10 945,619|-633,372| -40.1
20 1,052,125|-526,866| -33.4
30 1,356,511|-222,480| -14.1

Stratified | 40 1,395,533]-183,458| -11.6

Sampling | 50 | 1,578,991 | 1,434,968|-144,023 9.1

(district) 60 1,456,876|-122,115 -1.7

70 1,487,101 91,890 -5.8

80 1,526,379| -52,612 -33

90 1,564,554| -14,437 -0.9

10 1,141,263|-437,728| -27.7

20 1,215,129]-363,862| -23.0

30 1,362,823]-216,168| -13.7

Stratified | 40 1,402,944/-176,047| -11.1

Sampling | 50 1,452,972|-126,019 -8.0

(road level) 60 1,488,526| -90,465 -5.7

70 1,490,810| -88,181 -5.6

80 1,526,018| -52,973 -34

90 1,568,600 -10,391 -0.7

(E 4) cho717t MUY ST FH 2te
e

=
(Table 4) Results of VMT estimated error rate
analysis by unit link setting method
(unit: veh-km/day, %)

L . Road Geometry & Traffic
Signalized intersection ..
Sampl (Unit Link: 72) Flow Characteristics
AP : (Unit Link: 55)
Size - .
Estimate Error Estimate Exror
VMT Value VMT Value ©
10% | 1,141,263 217 992,582 -37.1
20% | 1,215,129 -23.0 1,156,874 -26.7
30% | 1,362,823 -13.7 1,313,575 -16.8
40% | 1,402,944 -11.1 1,346,087 -14.8
50% | 1,452,972 -8.0 1,418,054 -10.2
60% | 1,488,526 -5.7 1,452,298 -8.0
70% | 1,490,810 -5.6 1,483,178 -6.1
80% | 1,526,018 -34 1,526,488 -33
90% | 1,568,600 -0.7 1,570,574 -0.5
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(Table 5) Results of VMT estimated error rate

analysis by assigned portion of

traffic volume survey site
(unit: %)
Road Functional VMT Estimation Error by Sample Size

Class
Al\:gfarls Al\r/fz:1111(;rls 10% | 20% | 30% | 40% | 50%

10% 90% 270 -332| -199| -160 -11.4
20% 80% -28.1| -22.7| -15.8| -133 -11.0
30% 70% 253 -25.0| -219 -79 -4.8
40% 60% 274\ 254\ -157| -12.7 -5.0
50% 50% -32.3| 227 -16.1| -12.1 9.7
60% 40% 243 | -209| -12.1 -5.7 -6.0
70% 30% 22.7| -184 -1.5 -6.8 -4.7
80% 20% 22.6| -25.2 -6.7| -11.2 -6.0
90% 10% 219 -27.1| -147| -10.2 -14.0

go] %2 o8 YEHED o FUHHAERY &
27E A% 9 uFFo] RERIAEES} vt
of Aoz &7] wjEolty wakA FEA L]
AFAFIAYE FAY B9, Z2FNE AF
2 nEFe 1Y AFHA7] ARt 19T
Z2a7t Ao

AsATdAY FHAHL, BE AFAA A
FIAL Aa F4
£ CoKriging 7I¥ol 93] 4% 2F5F A7}
W FAE7] gEolth

- Co-Kriging”] "4

TEQI AABAE BHs EHAA &

ARl e F4Y

O:

- WekA CoKrigingZ Mol 93] FHE e F
gel ABEE S4 et F IFe we
5 Ae

AAZ A T LEF
2ol A oR REF| FL A

Toy-NetworkE 753t nEHF FEXHy 2 WHE
Aol & CoKriging 719 wEF F4 2a-&
< Bl EA ST

Toy-Network= A& 2+ A7t 5L AAE
of TVl EEFICE FHIY uFEF X
AT EE, Chi-Square £, Chi-Square Inverse &
7HA FEHE FESH, Y Exo] net drE A
detd  wEF ARE FFHINUY. WEAT
(Coefficient of Variation)= 0.3, 0.6. 0.9Z T&3}4]
Avel s AAsdt wEF FEAFY 2 ¥E
Age e BFF F4 A& BN Table
63} 2tk o714, wEFES ERFE T (bias)
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(Table 6) Results of traffic estimated error
rate analysis by traffic distribution
type, scenario

(unit: %)
Traffic Scenariol Scenario2 Scenario3
Distribution (CV: 0.3) (CV: 0.6) (CV: 0.9)
SIOUHON 14096 60%80%|40%[60% [80% |40%60% [80%
Gwacheon | - - - - - - |-6.6|-3.8|-15

Normal |-2.6|-14/09|29|-1.8/09 |26 |-19|-1.1
Chi-Square |-2.4|-1.8|-1.3|-3.6|-2.5|-14|-59|-42|-2.2
Chi-Square

Inverse
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(Table 7) Traffic Statistics by urban size, unit link

(unit: veh/day)
. 200,000 ~
Statistics 500,000 ~ 500,000 0 ~ 200,000
Max 152,517 148,082 145,397
Min 2,692 2,772 2,028
Mean 34,145 35,983 35,465
Std.Dev. 30,605 32,463 31,805

Ao 2RIV AA 97 5%,
10%, 15%, 20% % T-H3tm, FERFSYH L def

29 FEUHes F839n. 15 FS CoKriging
71Me dgste] FHAT AqUA, AEFS &
E2Z0| HY(bias)E #H2337] $15te] 100

B A9 Ange) BEe 4G BAFEE
AEAFYAY 4 oxE EAATE Table 83}
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A F4 eALe BATFE} 2548 WA Y
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