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Evaluation of Intelligent Transportation Systems and Services Using
the Sketch-Planning Framework
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Abstract

Sketch-Planning based ITS Deployment Analysis System is an analysis tool for determining the impacts, benefits, and costs of
various intelligent transportation system (ITS) deployments. This methodology offers one tool that systematically assesses ITS
scenarios to facilitate the integration of such scenarios into the ongoing transportation planning process. Sketch-planning based
methodology can estimate relative impacts, benefits, and costs for more than 60 types of ITS investments deployed in isolation
or in any combination defined by the user.

Key Words : Sketch Planning, IDAS, MDI

1.4 & 2 Xd%*ow} g5 2. 71 Ho2 ITSA~H 7
I AANLE BEHoT wiEal,

o
=
=¢] ITS(Intelligent Transportation Systems) @714 TEE AedY w9dHE 5
&
A

lo \->‘
AL‘
rir
2

of
Ae °92d FHEZFA FIMSARIS Agoz B8V %’46“*1’5‘ 71 FAE IISAS AAg
gt "97dw e} 2000950 ZHzt BHA] AP AR/ HE weh #4, #E dolEHolx
AT HODEREEAAAS B3 AZAoT o s Wie dedd dAEAAY AAE

* R TWEATY APGATY, 031-910-3092, doohee@koti.re.kr
* AL AL
T =ER45Y ;20059 59 129



Sketch Planning 7132 0| &%t XISEHWEHAH &4

<)

Desic olF Asie ITSAAREE B
7 Pr1dg AlEEolHY sfde] FoETE Fo
b Aotk W= A9 Ad 80t RE &
) TS S 755 A, ARALN 7t
A2 (ITS Evaluation Guideline, US.DOT)E <
gate] 7] F219E Aol Mg, HFES dHoly
Hlo]2glstal, olE ulEeE AEHClHE A,
AAAQA AHHEEE st e AHEA
of met ITSAFY S sl e ik

B AFoA = sketch planning7|%-S ©]-§-3}o]
ITSTEALA ok A HEEINEL
AABIL olE R AFHuTAAS A
CREIEEE Y

2o S

mE

II. Sketch Planning

Fze] HEA A

o
g2 B Y] olele BANE 9
(o)

Hag 7}t BA)ty] w&ol

Sketch-planning 7|9 HF3<] 4dAFoEY
S 7|dte 2 ITSHZd] wE o3z e HelE
At 4y A5Z &gl 75T ITSAIAH
tioke ygstar ojmf 7]E Al#H|(Do Nothing
Case)9} A3JAld(Do Case)E Blnste] o]ol] tigh
Hg - Helg AEsle Ao R FAHO Stk
Sketch-planning 7|2 &2 <IE o], oigha
A BE, HOEE, H&EE, UtHla 2E9 57)
EEZ FAHY Jon, FAAAE AHEd <1
g 1>7 2tk F£o52L emme/29) 22 4 B
Forygo Ry 2 dHoJHE AN, ZH7te]
NHHY Z-o] g =29 YAMEYD), F
% B2 7ETE, aEedxd F uEFaRy
o] Holee ITSTSo| B2 g wss8 W
g F45 YENTE Agdrh

o 4

¢

HOREL TN EHF EE(Travel Time/
throughput Submodule), 37 AH

ment Submodule), ¢Hd ABEE (Safety Sub-
module), E3JA|7F AFA EZE (Travel Time
Reliability Submodule)2 FA=o] A|28] Ed)
w2 39 HYL 2-g3it) Sketch-planning 7] %ol
A ITSFALAYE =5 E3E #A AHasst
A7ARE wEoE glolHdete] Al
ow, Ay wE AEE BaA A48T A
28 Yol 71EgE 8% = ok &3 53
FQRYS FI) ITS 7L A o3

25 (Environ-

Susks st ol mEl ITSAe] digh 4
o& EHHEER APt

<3 1> Sketch Planning 7I&2 &&
<Fig. 1>Flowchart of Sketch—-Planning Method

2 ATE A BAdA SARAR A HA el
Nedojete Ml @ 4 9l AAE ATB

Sketch-planning®] #X9)AE AHRHE, <Y 2>

OITSORl=2 1Y

I
[=2]
r

T4, T22(2005H 82)



Sketch Planning 7|82 0[8% X8 UEXNA 24

2| AFSY o2Me
|
v v 3
=5} CHot CHot 4 ot
== A 8 c
[ [ I
I I 1
¥ 3 i 3 I 3
Control TS Control ITS Control ITS
IAternative|| OPtion |iAlternative|| Option ||Alternative|| OPtion
W L JL 1l
J 0

<dd 2> M A
<Fig. 2> Analysis Hierarchy

o} e Az FAEY. & AAEE §9 Do
Nothing?l 7|E-tjeKControl alternative), BTt
(TS option) 02 FAHQAN(TYAH], A 2H)
£ ARk, FHdAel = olHs ]EdiQh vl
tfeto g FAE tiehAlternative) 0.8, A&
FHEA Y HHER A o]F st A
E(Project) & A 2]3r}.

2) ohor A

SelANA ITSAIZES =9iehs  Blmoigt
e <18 3>7 Zro] HHQKITS Option), A}
7] A (Improvement), ©$JA|~H(Component), &
47| (Equipment) 2 L4 €T} Hlaoighe HiAw
el Flel, AAZ] S ITSLAFH7F FojA
Aoz VMS 59 ITS ©rgjr|2Eom A
Ho, ol A WFHEAY, wEAHsH 2L

<% 1> IDASe| Z -t v
<Table. 1> Characteristics of IDAS

4 3 EE

- o wEFAEA oY

- ALgR A o] e =293 3340

) 758 4o22aYY

o]
5.3} (Emme/2, Transcad) .
CExAE, 2 | Iietv]?'ork Ad 4

7=

28] A MOEY A FAY =/
:\:%zﬂfl O BTAE | gy X dolguol

)} S 227 3
- Alo] G (Districtyd B4 Tfi %f; 2) 2 =
A 290 S FAgazd WA

E A as Aozt F

FLE AYHE WAE AMA HAdch oy
HACNM & F Aol 39 ITSaaguel Al
Aol ITS AdE Yehliz] ffgt o] Jd= AF
o] "tk ojHg EE AL 7} ITS o7
(National ITS Architecture)E <o FAXH
AgAel Bao) e FNEE FYHIE H,
WeolE sl 24 % gl

. Sketch-Planning A)#|

1. IDAS

Sketch-Planning 7] AMEaR= R0l w2
Wo= FHWA7} 7j2d IDASITS Deployment
Analysis System)7} 1o 127] Al~®] 2 697)<]
IS AuAzgsl ARlEsHdo] /Fssi Alie)

el w2 AFSE + A=F A¥ska k(1]

Bl AZHo A0 AIAAATE(ENEE, EHA|7 o] Z o] - BHL <k 1> Aotk
i | wltaiebe fd  ofite | 1 Esuementshaine |
e i

1

178
ImProvement

ITS
imProvement #1

S
ImProvement #2

7

TS
ImPerovement #3

e

— T~

TS Traffic Actuated
ComPaonent i

Ramp Metering

Transit Vehicle
Signal Briority

Freeway Variable Traffic Actuated
Message Sign Signal. Control

[ S S\

178 N
EQuiPment Eduipment

(Comm. Cable)

EqQuipment
Signal Controller)

EQuipment
{Loop Detector)

Equioment
(Image Detector)

Eaquipment
(yms)

<2238 3> Deployment Al
<Fig. 3> Deployment Structure

Vol.4 No.2(2005. 8) The Journal of Korean Institute of Transport Systems 47



Sketch Planning 7|8 Z ol

2. ¢ - E8XE ¥ HIO|E{H|O[A

Sketch-planningrl -2 ©]-83h= IDASS] Y&Hx}
v FNEHIIAEE nishd, JH2 Textd
2o gdS Y, emme/29t SFo] Hrh W
EYEYF3YE Node, Link, District3y R o] 37}
2] 7)2<9)25}5} Turn Penalty7} Ae Yz
FAEk v83 Hele 7] 5E HlE-HY dlo]
Hulo]~ e &8st dlo|HWolAs 552 ITS
ZAd)3dE DB, A4 #HJ#B¥ DB, Market Sector
DB A=¢] gltk WA Bl8DBE ITS 7535
o W2 A7 (equipment), FEHquantity), 7|5
A& - frA ] Rl -8(Capital, O&M Cost), H7<A
HLife), A4 FF7}+55(Equipment Sharing)
TOoZ Fudte ATHEh T3 o4 Agule 7+
& H&(low), F1Hmid), H(high)Z Tt A
AlETH2]. o]9lelE HDBE ABAIZRE ALY
FyEA AxE AHEst, nEsd, Y=, 5
YAI7F o2 FEE = Market Sectore= AFYE
#4022 BIrE Aeed o)F ez
B/CEA 9] JeuisE AM3P|E dth

IDAS] Z¥zl8c ZZAE/YAE, UIRA
Areighn A8, AYAE, HExsrE AET

<E 2> EHXE
<Table. 2> Output of IDAS

24 2ERY W 74
- ZZAE - E47)7
=2 AERIFHA- AFWENZ Y fL2E
8 YIXE |- 9359 Market Sector)BA

- 39 BAE - DS)A)2E] (ITS Opions

AU S8 A ZE7EA) (VOT In-Vehicle)
=19 B3| 747}R] (VOT out-of-Vehicle)
)b Al A ) hel|- A8 ARG (Cost of Fuel)

n A5 - Hld g A2 H] 8 (Cost of Non-Fuel)
- 8} 7]7}+2(Emission) - A}1l(Accident)
- A2 (Noise) 5

WA F2 BRE <R 27 2 S

ZeAE 44, B
A it A, 9 e AA, ITS 75, |
£ 24, gXE A4 S AAok g ¢gEA
29 283 dolgulolzo] Wl AEF F <2
¥ 459 2e FAEAE Fo AHEL M
Hth IDASE 9%$4olA GUI(Graphical User
Interface) Aoz FAFH] gth

2
o Mo
)
o,
o
4
051)(:"4
o
o
=0&
2
rir

V. HSaFRAEA A2
1. Atglel e

AR FU ITS AHde] 8488 =
AZA ITS Able] FR2d g AA A H53
9 A" T dgtog 20008 Y= iyl
st oA, AR, AFE ) ©AE MRS TF
wa% RdEAl, 24 AlRle BAZew 43

o, 2002'd 1299l Al2="T7EE FEEAT olF

N
ofr
-
=

DeHE 44

- el 5 (Modal Choice Change)

- or#l 7] M(Safety Improvement)

- o1} A] A& B)(Energy Consumption)
E3JA)17+¢] A1Z)A(Travel Time Reliability)
W7k B

Rl e

- B 78] 8(Average Annual costs)

BlEAE |- Z271FA8E, FAHEE

- ITsSe47gud AYoful g - B&

TS &
HA B E—» DBHE, H E— HE &3 n
P R | i i
v
2IZE 44

W

<ad 4> IDAS T HX}

<Fig. 4> Analysis Steps for IDAS

48 Pr=TSAR =37

43, N22(20057 88)



Sketch Planning 7|2 0l

B ASHDEHA 24

i =3

oA HE

<Fig. 5> Field Eguioments of Daejeon MDI

AFEA = ITS A 2H F ZAR ZHAEZ 9%
ATAAN2E 5 F 10709 Al2He 755t
[3, 4. & AIYellA 758 Al2" Boles =AR
DAEEAIAE, IEAFHA|ZE, EGSAIAE
AU 2AI 2O E 7 47 A2dlog TR
MEA2EL SAR ZHAEE WEASA o] HA|
F 82 FAHUT A7IM Al=d] F
g2 AHYE, 2AARY, PR
2 Ry, AH¥8e A nsdANEY
BAEZ Uro BE AlaY 98 #As)
on, HAXNYL FFIFHAYCCTY), 7}

Bl
offl oft ir
1o o on

o

32

o2 s S Utk

2. AEY0|MEY

1) gleixz 24

ITS EAEAE 938 Sketch-planning?] 7]

YA 8= O/DAE, wEFWEYA = F(Link,
Node), 78X FZ(District: A/ ZAA 2 7 AA=Z
ol 78) 2 3 7FA|(Turn Penalty)#}80]
th 7|8 RBEVEYA AznE HAERYZ 2
A dEsAY, 7)1 FEE EF Emme2 YEHA
3YdE A & ok F3 Asde EHIER
==, A, YD, A9RYE, A2, A8,
5% U=8¥, 5d4%, 78D, 5IANT 5

ks
QA wFARl FAAE, o AEE ARSI
857 zonel 2 WFUEHAE AstHoH, 5
P 2001 7|FEOZ 3 9wt 8o o]Er}

A e =de Al2El2 IDASHAA &
A 7bed AlaHo R WElsle <3>3 Zo] £
Mgty Al2eEa 4 AU 7EIEE
Ao Y, WFATAAARS IDASHAM 5]
7+8-4) Al E(Isolated Traffic Actuated Signals), 17
AA A E2 AF 4 5 (Preset Corridor Traffic
Signal Coordination), 7+-&4] 7HA=ZANFZASF
(Actuated Corridor Traffic Signal Coordination),
A2 A3 A5 (Central Corridor Traffic Signal
Coordination)®aj0 2 BAN& 4= glon ofyjAe
AAZE AsAol AAd 7 Ade 73 7t
Az AFAETA| A8 (Actuated Corridor  Traffic
Signal Coordination System)-S A}&-3}3th.

84 PUEATAENAGE A4 AN
AzA717} AAE 18779] mARo] AdX|gih
AFGEA AL TS H A~ &5
At EMBAI "o g proiAn, F2A]7]9}
CCTV A|&FE o] gsty FUg aiyt Yehts
& A2Eg AXE

AP 2A B2 IDASO| A AP 2AAI 2B B
2P A28, HegRAe| Ay, a8y F9
Al HagPwy] 9 HAAFRAIAHOZ 1
Tzt 1 Yl dAl A2EE FE T
o7 BT F e uFTHYAH 2 wFEAHEA
FAE 9 A2 IDASY E/2E9 wEIHHAMEH
2 nFABATAHE EAte] HAA FEE 27

Vol.4 No.2(2005. 8)

The Journal of Korean institute of Transport Systems 49



Sketch Planning 7/ & 0|3t X8I

SHA =4

<E 3> IDAS AlE2lolMd = 2 E
<Table. 3> Execution Modufes of IDAS

Al=E ok A BA|2~H] IDAS A& ol +3 BE
s EARZAER N
BEAE A oA B A 27 » AN BEAZA JA| 225
SAIR cEARNAER -
EEzA2d | DEARATALAAY PPAEAIEH 21
s EARTARR o
Sugal kel A DA 28 « EFF s A S/nE A 2"
- A5 E B3 ATARAZA2H
YA UE B8 AFHRAFA 2
* KioskE £33} A EAHRAFA) 2H
3l « WE s o]
wEARAEY aFBRALH - WEE/PDA B9 B AHAFA 2
o AZ A FA] 2H
o 7HAR BA)FA 28]
o A F A A H A A o AFTYRIESEA] A
2ETE NS 9T A B A 2] NE ]2l
¢ TS H A 2~ H] o HETEAAH
c e 53 AFHABATALE
« YAEU S %L DEYRAFA2H
N « KioskE £3 nEABAFTA~H
o A AR Tl A B A2~ o - B
AR 28] 28] W 2= 1)g-e8 ) A 1] 2-H] . ?sHCE/PD 2 =9 wEAuARA~Y
ZAEWAFA 28
. 7}‘33 ARAFTA2H
s AR AR I A BA s WAL A2 LA 2
e s AEAHAE - W5 A AE
« AEARATAE c AFPRAFTAE

3. 24 2

IDASE E3A7te] 7 2 23APe 7
ARE HEo $ReERE, 257

4 T 9HsA anE ooz A4l

AH7FAEQ] HA-vE B E(B/C Ratio)d +F
ZEANPV)Z FE3c). A A4 7R~
2 AMEAz"Y &35 77 vasty] s =
ARG A AH ] XBAAE BEANFA 0]
A2E, REYRAZALE, SAEA A2,
WEEEA 2, AWHAA RGO AlRS)ete]
Aoulg HEH SHANMRAE Fatr, oked F
FAZRE Aol vhgste] LAt 2002
o] wEFa B HEST AFE VFLE, MEA
2F ITS9] =HaHE E4et

Zt N AA BA Aaome, ¢
A7 e <iF 4>9 Pk A2y =9 F Ag
Hoz Agadrt F7kEtAo Y, Aol wek @
512 440101 ZolE A7 BAE A A
= SARAF, AsAe F SMFHE
53t 5—63’25 F7te WAL Z7ER Qs Akx
HES 7ML, nEARAZORE A% FAE
= 271 gAY Sk S3vE, dAnEs
717 |= gk

SHAAZIANPYVIE Hlwslg e 4f, aFAE

A 2H wEYRAFA =Dl 22 3799
9, 143090z JM ARIEL B, o)
o BE AuAzdo] £HAZMIZL 0xT AN 3
Agel P RO Ustith EF ARA2HL
B3 BAe A9, A7 145399 Bojo] uhst
£ gog etk Aeymgu £4 Az, <Y
6> o] WEUGALHT SUIFUA LY

50 BTSYRY=ET|

M4, M22(20053 88)



Sketch Planning 7{# & ofg3t X

|580%

<

HA 24

<E 4> 2} AM2A"Y ZMMdEY 2002d T F)

<Table. 4> Economic Analysis

Ali%lﬂ@‘ WEA B FEAR =n}A)}3} A A A) A
w-gle Loéﬁ)— = E S WEUE O]I'Htﬂ-— ]v—‘@
.2/ Ao AE e <A Rl
He BE (29 : winkg)
o] 54 Z7} HY 50,110 21,395 6,857 6,992 10,998 135,668
AN B geliablility) | 7,077 3,083 1,675 2,319 1,545 31,585
48 24 HE H9 -25 -19 30 136 23 34
HEs g4 HlE By 13 -175 85 408 -309 -33
Atz g g #1Y -195 36 85 3,092 -37 -127
A3l vlg Az g
At 7t HE AY -564 447 156 775 -336 -395
HC/ROG 74 ¥ 9] 2,177 -1,88 -925 1,076 -1,458 516
NOx 7+4 #9 -783 432 -108 865 -322 164
CO #4 HY -3,907 -3,075 2,167 1,065 -3,128 1,076
&% g4 By 60 -43 25 66 41 -60
Z ¥ 49,463 19,334 5,663 16,794 6,889 168,428
Hg B8
% u)g 11475 4,938 1,187 3,363 2,134 | 23045 |
vl 2/HY ulw
& # A7k x| (Net Benefit)| 37,988 14,396 4,476 13,431 4,755 145,383
Hoj/ul-g u 431 3.9 477 4.99 3.23 731

o] Zz} 4.999} 4777 71 ARIEHT} wkom,
o]9]o] RE AMHAJAEY] #Helm)gn7} 15

BARE 7HAE Aoz #PEHL AEA2ES
FEEAE A HHEHL 7312 ARIRAST
vl BAGo] 2 Ao HridEn.

V.

FF A7 2 ALY

ASZ7A 1TSS H71E 93] Sketch-planning 7]

WS o]gsle] HABAN AARERATAAYLS
g2 IDASE o]83te] £4& 33tk Sketch-

T T T

DEMEHOAIAR

BB/C 4.31

DEHSIHTAIA

3.92

s
=3

SR

4.77

ALK A 23 2RIAARY

323

<d8 6> IDASE O|8% LM EHA| HetwSZH TAIAY /|

<Fig. 6> B/C Analysis for Daejeon MDI using IDAS

ofp !
AL
>

Vol.4 No.2(2005. 8)

The Journal of Korean Institute of Transport Systems 51



Sketch Planning 7[#& 0|8

Bt AsduSHA =4

=

planning7|H-2 AHi27] B84 2 718AH

Al Theket ITSAI2HY AEHE B4 5 3l
th 53] MEAI2Y dihd =Rlaas Ao
2 AFERla ol& BAREA M dAste A
w3} oz Alzg 7k Faedes) 24 H A
2" APAX A, AALEA, 7)e
T A JEAR e ALY F Utk
Al HAagREEAA e AlEEY 2,
25 9 BA2E 5 odihEE gogd 4
of 2A% ARNEARE AFIANFTLEN,
g 848 AT+ AT T ARSE A
&-9¢ dojyulo]xgt HIPAS(VOT, VOO)ZF
Ul 76 A Alste] ARgslojoldth ol
AsiME FARUE AYES F4E A" B
B, AP, adse AHstd, AlsdE
183 Hols dlojefulo]as} stefoRRitis, 6].
N2 H7AFe] 2 R ARSI =3
Aoz Ayd| Wordt & @A A
7} s RAE AZER(VOT), AR g

=

o Box oo
ok Bz o ME
>

Eo

)23

b
P op

A

3 ¥ 3| (Doohee Nam)

o] - ®l(Yong-Taeck, Lee)
1996\ ekl etn FEAt

18 1=

(M X290

1998\ Ggrhehar g3 AAAL
20033 A-gdisha nE 3 e
200443 3€~2005d 49 ASALA
20053 49 ~dA ZAM AR

(VOC) Sol g AP AEAARA sl
of wel A&AoE AUHolory ¥k ohjzh ¥
2, ¥ 5 AL BN BAYR Y3

Oy v

T dasirh

re

A Ed

[1] FHWA, IDAS User Manual. 2001

[2] ITE, Evaluation of ITS Service, Intelligent
Transport Primer, 2000

[3] ITS Korea, “tAFAA] AduFrd=Ar] A
AV AP, AEB A, 2002

4] AENLTATY, “HAFIAN] FDuFRDEA
At &, HFRILA, 2002

[5] ‘&F8), ITSAFYS] EFG-§&E4 7% G 7l
¥ mENEATY, 2002

[6] 253, o] &8, ATHuFTAAY AdB7PEH

2 HY gL£TE A 655, FELEEAL 200

L

N

19973 : University of Washington 25338 HA}

19973 ~2000d : University of Washington A1 d7-¢

199813 ~2000%d : Washington State Department of Transportation(WSDOT)
Traffic Planning Supervisor/Research Engineer

20013~ @A) FFAFATY MSATAE =2uFd7d AT

A4 ZEAANHR

47, T22(2005'3 8%)



