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< SUMMARY >

Purpose &
Contents

© Purpose

- The purpose of this research and development project is to develop technologies for safe

and convenient walking environments and to provide walking assistants to transport
vulnerables. It consists of 3 sub projects: 1) Development of Evaluation Technology for
Pedestrian Assistance Service Provision and Testbed Management Systems for Transport
Vulnerable, 2) Development of Convenience and Safety Technology for the Blind
Pedestrians, 3) Development of Walking Assistant and Safety Enhancement technology for
Elderly Pedestrian.

Contents

O Development of Evaluation Technology for Pedestrian Assistance Service Provision and

Testbed Management Systems for Transport Vulnerable
Development of travel experience sharing platform technology for transport vulnerables
Development Pedestrian infrastructure design and evaluation methodologies for transport
vulnerables
Development of user-participant test-bed technologies
Development of Convenience and Safety Technology for the Blind Pedestrians
A new model of a Raised block
A unit module to provide detailed walking information of the blind
A unit module to support signalized intersection safety of the blind
A unit module to support for getting on the bus for the blind

Development of Walking Assistant and Safety Enhancement technology for Elderly
Pedestrian

Defining characteristic factors which affect elderly walking for preparing walking
facilities design guide and developing walking characteristic model for walking
assistant service

Developing the elderly walking ability measurement systems to examination elderly
walking independence through analysing bio-signal

Developing in-vehicle customized safety and convenience facilities to enhance
elderly’ s transit facilities using convenience and Development safe-ride assistance
equipment on public transit

Developing moving hand-rail test product and establishing its installation and
operation manual

Making elderly relieved walking device using haptic system supports safe walking,
quick reaction on emergency situation

Developing elderly’ s crossing behavior model for measuring contradiction risk on
non-signal intersection and contradiction risk evaluation system

Results

Development of Evaluation Technology for Pedestrian Assistance Service Provision and
Testbed Management Systems for Transport Vulnerable

Spatial and attribute database standards

Pedestrian walking data collection and analysis systems

Integrated travel experiences sharing platform

Pedestrian navigational systems based on Ul/UX technologies fitted for transport
vulnerables

Installation guidelines of safety facilities for decreasing vehicle speeds for the
safety of transport vulnerables

sidewalk design guidelines and sidewalk prototype for zone 30 areas based on clinical
testings

Guidelines for crossing support facilities for transport vulnerables

A self-evaluation manual and a software for evaluation of walking environments
Development of user-participating evaluation schemes

User-participant test-bed operations results




O

Development of Convenience and Safety Technology for the Blind Pedestrians
A new model of a Raised block for the blind, system installation guidelines, design
specifications, manuals, and mobility training materials for teachers and the blind
A module to provide detailed walking information of the blind
A module to support signalized intersection safety of the blind
A module to support for getting on the bus for the mobility handicapped
Development of Walking Assistant and Safety Enhancement technology for Elderly
Pedestrian
Walking characteristic model by passage situations and walking facilities design
guideline for the elderly
Walking ability measurement systems for the elderly
In-vehicle customized safety and convenience facilities
Safe-ride assistance equipment on public transit
Moving hand-rail installation and operation manual
Moving hand-rail test product
Haptic device for elderly’ s relieved walking
Elderly’ s crossing behavior model
Elderly walkers-vehicles contradiction risk evaluation system

Expected
Contribution

Emergence of a new market for pedestrian information services for transport
vulnerables

Increase of local interests on the walking environments and motivations for
improvements
Increase of user satisfaction for safety and conveniences of walking environments
Increase of satisfaction of disabled persons for enhanced sidewalks
Reasonable and efficient operations and maintenance support with evaluation and diagnosis
of walking environments for transport vulnerables

Utilize to improve the uncomfortable and unsafe pedestrian environments (e.g.,
walking, crossing a street, and boarding a bus) by considering a customized assistance
technology and the walking characteristics of the Blind
Use as baseline Materials for adjusting transportation and traffic facilities for the
mobility handicapped

Resolve chronic problems prohibiting the movements of the blind such as walking,
crossing a signalized intersection, and getting on a bus
Ensure safe and convenient moving environments for the blind
Secure technological infrastructure aims to improve walking environment
Securing domestic technology independence on afield of wearable device and situation
awareness technology
Reducing traffic accident risk on using mass transit for the elderly and its social
cost loss

Domestic market exploitation on senior business by dominating core technology and
market extension to an export market

Enhancing elderly’ s social activities, job creation on the business of
cultural - technical education
Service expansion copes with the elderly
Service expansion and related business core technology

Keywords

. . . . Pedestrian
Transpor t Visual ly impaired Elderly Pedestrian )
. . Assistance
Vulnerables Pedestrians Pedestrians Infrastructure Service
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<O%> OnTheBus System(Autonoma CH=l) 2} safeway2school 2| A XMF&

O DSl thet Bi& &/3HAIRIAUME 20| 22 BHHMOR M8l 2P| Boks D, BI7|ollAl of7
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- OnTheBus system(Barcelona2l Autonoma &=ZICHs})
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Barcelona®l AutonomadstCistul= ALESALS0| SAHEZRO|IE YA A ZE Z&tE BHIJI|I|E XD TAIE
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- Travel Assistance DeV|ce(D|=_1‘, University of South Florida)

GPSZ|Ete| mHIQl = ofEZ|HolMez, tHEWEAAH S| AVL(automatic vehicle location) MEE 7|HIeZ
SUXS0| MA|ZHo| HAE EEsID SR = JUETE 24, s L AlZE HAIXIE MSshs ol A|AH
AZEQof §F: ZHlY E o Ez|AH oM, ¥ ofE2|AHoIM, ALEAL HHOIX, 7 HEz|AHoM(HBw
£ ME 53

Tampa2} Florida2l Hillsborough Area Regional Transit (HART) AlAHo]| HE2S
- Trinetra project (FHd17| @2 cifst)
AlZE Zofelel tHEWE O Al HREH Al
GPS=AIT|2F MeolM MAet o|ls&4 '
- Mobi+ system( S=/ZZA)
O ICT 7|&0| WHsHHAM, AlZtztofelel Zaiohlf Zololl [oT 7[&0| H==0 AlRE SMo=Z FHo AEZ 32
o dZ=lo| H3lg ohfiste 7|=2 WMe Aoz ™Y

A
2HE S 0| 85t0] MAol A HAY AEY

i

<2> Travel Assistance Device (TAD)

& DS 11200 =Y, e
* Please go to the stop 1 min
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(waysdme ZE2HE(QLAEZ|o})) (SMART-WAY 94 (S<))

<O2l> waysdme TEHE(L2AEZ|of) T} SMART-WAY ¥ (=<l)

GAS Sensors
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— f] &N
- _"“ d -
Sl T
(Mobi+ system (B=/Z&A)) (Trinetra project (ZtH|7] W& CH3}))

<Od%> Mobi+ system (B=/ZZA)3} Trinetra project (ZHHl7| ®E Cfst)
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Diameler: 25mm Diameter: Smm l“u.\m-‘l-'-s-' -.-'ﬁmm
A Interval: 57mum B Interval: 20mmun C Interval: S58mm
Hight: 45mum Hight: 1.5mm Hight Smm
LI l
Diamaster: 22mum Width: Bmm Width: SBmun
D Interval: 33mm E Interval: 20mm F Interval: d0mm
Hight: Smm Hight: 3 5mm Hight: 35mm
=) . Bahringer, 2004
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<I> Review of existing pedestrian crossing behaviour models

Problem Context Theory Models Level Variables Data
Driver/ Ui
Before- (Crossing| How | Where [pedestrial Gap | Level- . |Discrete Observat i _
R e and- [decision to to n Eng\nneer\Psychologdbwmd”b of- Utility szasu regrnesm choice | Other Local Trip \ndnludu Roadway | Traffic | onal rS:””
after | yes/no [ cross | cross |interacti g i e service GLM mode! data =
on
Koenig and Wu 1994 v v v v v 4
Nasar 2003 v v v v v v
Van Houten and Malenfant| 1992 v v v v v v
Dixon et al. 1997 v v v v v v
Clark et al. 1996 v v v v v v
Nee and Hallenbeck 2003 v v v v v v
Keegan and O’'Mahony | 2003 v v v v v v
Hakkert et al. 2002 v v v v v v
Carsten et al. 1998 v v v v v v
Winters et al. 2001 v v v v v v
Sarkar 1995 v v v v v v
Crider et al. 2001 v v v v v v
Phillips et al. 2001 4 4 v v v 4
Rosenbloom et al. 2008 v v v v v v v
Berhhoft and Carstensen | 2008 v v v v v v v v v
Hine 1996 4 4 v v v v v v v v
Evans and Norman 1998 v v v v v v v v
Yagil 2000 v v v v v v 4
Diaz 2002 v v v v v v v v
Holland and Hill 2007 v v v v v v v v
Himanenand Kulmala 1988 v v v v v v v v v v v
Hine and Russel 1993 v v v v v v v v v v
Oxley et al. 1997 v v v v v v v v v
Varhelyi 1998 v v v v v v v 4
Hatfield and Murphy 2007 v v v v v v v v
Hamed 2001 v v v v v v v v v v
Baltes and Chu 2002 v v v v v v v v v
Simpson et al. 2003 4 4 [4 v v v v 4 4
Sun et al. 2003 v v v v v v v v v v v
Muraleetharan et al. 2003 v v v v v v v v v v v v
Das et al. 2005 v v v v v v v v v v
Oxley et al. 2005 v v v v v v v v v
TeVelde et al. 2005 v v v v v v v v v
Chu et al. 2002 v v v v
Lassarre et al. 2007 v v v v v v v v v
Hui and Hongwei 2008 v v v v v v v v v
Regis Lobjois, Viola 2007 v v v v v v v v v v v
Cavallo
Inger Maﬂea‘Bemhoﬁ, et 2008 v v v v v v v
Aurelie Dommesa, et al. | 2012 v v v v v v v v v
Aurelie Dommes, Viola 2012 v v v v v v v
Cavallo
Regis Lobjois, et al. 2013 v 4 4 v v v v 4 v
Marilyne Brosseau, et al. | 2013 v v v v v v v v v v
Yinan Zheng et al. 2015 v 4 4 v v v v 4
G. A. Zito1, et al. 2016 v v v v v v v v v v
Dalibor PeSic, et al. 2016 v v v v v v v v v v
Rajat Rastogi, et al. 2012 v v 4 v v v 4 v
Yu Wu, et al. 2013 v v v v v v v v v
ZX) Eleonora Papadimitriou, et al (2009) M7M (22 =22 MHe2|)
- AT BYR ABSN A7 S8
O Dommes et al.(2012)0llM= XtZnt HaXte| M= Eo| et X EE MASIE, 1 HMXE a2 ElsH
2 2 49 gt Mol HaPt ASS MAIRCEN EHEIS FEY HA
O Sacchi and Sayed(2013)0llM = 3™ Z=/3t Aol G5 EMs5H| 250 AEFAET|HE M8 FS7Hs4
LIS FAISo] AAlEigel AIR-ALE BREAS SuE
O El-Basyouny and Sayed(2013)0iM & wS&E#HE 0|88t S0/& M SE+E LSt 5174 A& W20 of
of B8 M82 B
O Shirazi and Morris(2015)0llM= WAIZ0AM X}, 2K}, 2FKle| ztzte| BESEM S kst Fael MAM(GPS,
2olN, HIEI2 §)5 7IHeZ Hole &, dSela A 2Msts =2 Jl=ol thistod MAlst AZ. olHeh A
TAHEIE 2YAtet At2nte| oA A WE SEME FHSIE 2AskeHl FLlo] V|sES €8 TiseE MAl
O Zito et al.(2015)0ME & EIX|et v|1H HAXlo| HHELS | 2ol =SAtet AlM F& Hatol| of
gt SAM Rold HES HASIH, O ZAx DHEAPL u|DEX| vlsf XHE F M XMopED tdheko] Aldg
9 =& SFo| USS selst
O Ozte B2 dFE2 AL Ao et NyXlel d9 1 2T 3ol tiet AF7F BpA2Lt, ofol| vl At
2ot fleldets Austs 2AdAte| e, S5 ny 2Rt dejof tiet 7= = 2o HEH == FA
O o|2loll =|Z7tx| At RA 4EEH AFE EE HAISHH o3 22
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<i> Review of existing pedestrian-vehicle safety studies

Objectives Spatial area Target user Models Data
Sever ity investiga
Author ear or Rank and | ting of Intersect | crossin Simulation
4 . I_g facilities| . e roadway | students pedestrians| elderly [Statistics| GIS Other | Accident muat!
Exposure | identify | risk ion area / test
model factors
Kelly J. Clifton and
2007 v v v v v v
Kandice Kreamer—Fults 00
ini . P
Srinivas S alu\ugurtha et 2007 v v v v v
Soyoung Jung et al. 2016 v v v v v
Mahdi Pour-Rouholamin, 2016 v v v v v
Huaguo Zhou
Tobias Niebuhra et al. | 2016 v v v v v
Shoko Oikawa, et al. | 2016 v v
Kelly J. Clifton et al [2009 v v
Kyoung—Ah Rheea et al.| 2016 v v v v v
Xuecai Xu et al. 2016 v v v
Qin and Ivan 2001 v v v v
V.P. Sisiopiku, D. Akin | 2003 v v v v
Huigin Chen, et al. 2012 v v v v v
Christopher S. Hanson, 2013 v v v v v v
et al.
Usama Shahdah, et al. [ 2014 v v v 4 v v
Jillian Strauss, et al. | 2014 v v v v v v
Kirolos Haleem, et al. [ 2015 v v v v v
Peli - ;
elin Onelcin, Yalcin 2015 v v v v v
Alver
D. AlexQuistberg, et all. | 2015 v v v v v
Steve O’Hern et al 2015 v v v v v
Peng Chen, et al 2016 v v v v
Brian A. Jonah, et al. [ 1993 v v v v v
Sylvain Lassarre,et al. | 2012 v v v v v
Winnie W.Y, et al. 2014 v v v v v
- BYR-RIYZIe| YT MYst 7|4 pEE J|E AT ST

O d2o| A2 2alstAd Z=ALE 2[sll Transport Research LaboratoryollAM ZAMKIS] mKEHH  ZALX|Q| 7|2 =
AlLf2 Sofl oisl JHEEst A|AE2l Pedestrian Environment Review System(PERS) 2 HJ &t TIIE AlA|

O ZHA0ME H25ks AtEntel Hel ¥ SEoF THAYH|DHEXe| e SMo =Al Y 2AE2 2510 AlZa0]
Ef 7|gte] Hot WHE MAISIR D, o[of ci2 Lizle| 3 SHSH 7|sHel oz e HaotMZIcio|L) &
CHIE] BAMS MAISHR| 2= AN

O gutxiol Halstd ZTcho|Lf =AP|He| A XL FSHoA Ao 2|sh =AE dEtdo|, FFoM=
AlAE et S5t Balstd HolE S| E &

O 1nEXie}t v|DHKe| SCHIE|EMz=AL 2 2M 2 2l AlEEI0|E Z|gle] MAHAMSIALe| 7|&XE Aldle =X
st sET|Eke] =AL & BMoiT = o|SF6F AF
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<i# 2> It Hlo|lHE Se "ot A

1) alo|X A7H diolgf 7|8 HESA 2) det Fimat Ao JHt HEHS
=8 Top1 Top2 ==
— =4 Topi Top2
OIAHE (YD) 98.3% | 100.0% OIATE(Y3) 100.0% | 100.0%
OAZE(ER) 100.0% | 100.0% OATE(2Y) 94.7% 97.4%
eEE 2 R(¥D) 100.0% | 100.0% B 100.0% | 100.0%
gute==2S(28) 100.0% |  100.0% YsEcE=(2Y) 100.0% | 100.0%
AMEE S 2(ED) 90.9% | 100.0% ANECE=(UB) 100.0% | 100.0%
AXNEEE2E(E2E) 100.0% |  100.0% oo o= (=) 100.0% | 100.0%
232 E 100.0% [ 100.0% EERE 95.5% |  98.5%
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O 2m el A9A, HIlg| A7l ofs 7HeHE WayFis(Way Finding for Seniors)= IEXIE 28t Haiufu|A 0|
SEAM, S8 olSAHE S /Tt AME|ALL ol & HE HiE 98 ¢=20|= T AOIEE Y5 xatpt

- SIEY 2okl AAH X|E: o|BA UHFEE 7Y T2 ¥ REE U5 POIE Hetstn], A -2 olF, HY I Cf
ZWE MM T2 S EZ AED o[ ZXte| st @FALE wat F|EStE AEMM 2 AAZE RN |5 o

O =22 mmer Mobile (always mob||e)° Medx|d HE DYX|A JHE ZAlo| o|S4Che £ He|skH ALEE
T A= MY HEH AIAHEES ICT 7|8 82 &5 ME, XIHEel =M o|lsME FAIL 2 585

O 1DEXle| dxf Qx| HEE J|toz ofdl ME, o2k ZE ohf S2 ZHl ctltg = X oz ARG
He|sk 2 o|AZ T3S0 MFsh= ol el AIAHEE Y 5

Barrier Free Navigation Route Details

rmey Details:

J
Start : 30 onwi'aj.r' Gardens, Northwich

Start : 30 Conway Gardens, Northwich

Destination: 12 Oxford Street, London

Destination: 12 Oxford Street, London Primary Transport : Train

Disability Profile: Secondary Transport: Car

1. Wheelchair use réveiiing ihdepenclently

Show Disabled Access POl's: Yes

A Le|7i(0[H) (el =& Lfu[A 0| M)

stH

<J&> Inclusion System 7Hgk

User’'s
requirements

o Wa ; | WayFiS Core .

| Information Gathering User profiling
Framework '

l'| Knowledge discovery ]

[ % Route Planning

ajnpoLy Utyesteso

| WayFisS Services

Pre-planmning service

Route planning and guidance service

e m s Mssessssesdmemseme————

ualsiolg

Extended Route planning service

Individuals

© Fotolia.com-Gina Generation 50 +

Couples
S Fo
Patrizia Tmy .
Car sharing
agency [
Sroups - i . &
citizens*® taxi
Representative
(person of Taxi / other car
charge, services

affiliated, etc.)

& Frauphofer IML

- et
-
@ Fraunhofel

<> Immer Mobile ZZME

_93_



g useokd g v et

MM E FHXHE SHUez EAA} otMg 2e WSCHA ot ofL2} SHdnt AR ZH7EX| 1245104 At
1 Ha R EAOIEE S

HEM T A=t

H ol 2AXo|A 220|332 fUAS Fost 2Tt 0|53710| ofd H&IZIolElE HEE Yot S

et Aldol| 2ot MR 7|FE S XHD USRIl &St At S2 HY2E BASHL, UM T ZECt HEI|ES
a5t HHez Mg ALES UAS

T2 3 XNYEMHo| w2t 20 AMEEE AESAT|E HEE HESE sty 2Aon, 22| AMS HEAl HXE

2
£ ot 82 Mzol 2 H 2T AALRA HEstEE 7t

sS4 3 STAN SO YMMS s DETNLY LR SHAVL AAR SHUYELE WAL & YTE DEYSIE
M83h 22N JjMe Sof N3 T2Ede XY

w5k A TUR NYSASS STASO AMAL & UTS FEAT X0 Bet MYYEES BHEA| XT5t0f M
o AT NS P

7040 REe EXSEEEel U Z(Woonerf) AIKES ARt Z HEER|2Q| Zone 30 EE= Zone 20 S22 E{E
AEZ|o}2| Pedestrian Zone, UIEZI=2| Woonerf, =2l Verkehrsberuhigte Zone, A2/A2| Meeting Zone, EU
9| Shared Space Zone, ¥=r2| Home Zone, YL&2| Community Zone, E+=2| Pedestrian Zone &
cHatx|edo| = ESAX|Ql ATt SH S o S5, XLHAIX| A EO|A 5 2 SHHS 5 2 HStS 8
=718 MEA oIME S T2 FRAKEI FIHE Zone A#AME fISH AR MEYI|E=2 st €S
Atsxte FHECE "W 30km/h O|stZ Sttt U0, =S2|A ZR| ¥l Aof|2F Zone 0HME Q™SI JUS
WEUXE 2ot Mtz 2 MAe] ME2 7HE2Z2  ‘shared spaces' = mMES2kAlel HaiZto| M1 obMo| F|okst
EZ277H| WEM 23 MEe HAE Soll Aleld nEedsS FXstn 33X 37tel E2E O oA XtSAte|
SFE ?Ist =80| ofH 2} wSekAte| ol HolgE A Moz HiElsl= MEsES

HIASE FA 591“:'3 B S 24 AFAID
XHmoE et
: TUADT
Ty A ) CE )
: ERRE =3
Hardware TS HELIE]
o = o B9
maizAN @) - xave
SRAILE MM g7l

[Pt B0 aallat HREST RS,
B{REY) &

| XIgXt 01§ S FYOI Y 201N FUY TY
=H B3

# Toiic Colming &, #3175 WU 28 N B
B ROl AN NIEXY SRS BN ANOIE] AFMO| RMO0|3= Y

<> dlel MBTR MEOH

mjo
rol
m
3

o
o
o
bl

9 ol

_94_



<E> oMY MB NS T T2 FHAY
Wooner f Zone 30 Home Zone Tempo 30 :
= ol &
= (Ugeie) TS (22) (=2) Caii il iy 2 EE=)
‘83 WSOMAIM 5 HH|
H ‘ =5 ‘ =0 ‘ ' B
ZHHH 6 E2WSH 8 E2WSH 01 Transport Act 2000 |'82 =2W &t Afolof BHeh 212z x|
A A K| LR ER| A
=T A s H3XI £5 ofst 30km/h O} 10mph O[5t 30km/hol st 30km/hol st
Eiolg A Tl = e o e =
- H2X3E BX3E BX3E BX3E 222
- AEUT EA
- 25m 4o =2 - RZolT EA| - MEUT EA - XEAT EA - X=X 3m
M g EE ) ;;; — - 22|18 Hx| - 2218 Fx| - AYE= X3/
- 5 2He= T > >4 - =2l= M|
UEAA MR
<E> ZI7FE Zone TM AKX MHI|=
7£ thazl @ Zre MY
o= - 51t W&0| M2 FHIIEZ
HomeZone o MFA WS AIZHE 1000 o2k, Z9iZ0| 600mo|2HRl =2
A= _
c EUYR 2E T2It EHAZEEH 1km/h Olstel 7|F0| UX|TH EL FH Al J|Fo M= HoX|ZLS
20mphZone
HeEzt= - ZEMA L stuX|¥oz THEot XMAIZR SHMIISK[Ho|0], FHA FFEES TEHAS=Z T
Zone30 o 50km/h M TED H&Ee KMol HAslEE T20(0], ExZIMT 2ol WEZ0| 40004/hostel =2
= s TYo| Yol 2MXIL SEHEE HEE £ Us HeAZ 7
Tempo30 - 79 St = =i Et tkmO| AH2loll HZ=XMEH 50km/h Ol =2 AZ . B, EHS AME Al O HAE 2N
I ARV ZMMER s EXZMIEZE SHMO] I WESEO0| &S X922 1kmo|ZHo| o] AHA 2l
Community Zone o O AtEtE e AEAM e HETHI AFHE SS o|RE HFFYS sto] MEF
<E> ZI7}H Zone Ml CHAMXK|S HIIX|E
T HIMX|E
IEON=] - O{Z0|7t FHolz=7|o eS|
c QX == AFEE, NS, &5, Sl GRS
- il mEFTIeRe HZ c AIHEZTo nsH (B He
- M YD ok Yo HIE ChksH 7<l7‘401|/\‘| 3FZE =ALE AlE)
HomeZone() " o ] T
- HEZ 2E2| oHX . A}_’XFL (STATS19(HE =2 E2
o WEAD e XA Al 7HSY SAIOXR)AAM F=TE XARE ALE)
o HYMXL E= XHA 0| At SHRMA EF . —rKf AL
c BT AlolM ojLts AlEES S - 2 2F
Tempo30( =) s WS, ZHst
Community Zone(®) | « AbSAt WS, ASA £, WSAL A, WS WHal, S A 239 #st

_95_



<E> WSY2eA Mo & oM HlW
£ s EE
Soeed - HIA NMH - ESZ NSt
- . vlIE XFEH 0|80 ol . 223} Zajura
P - X Zo| oj e I - =29 o|BA s
e HWA 02 xj2iZe
Raised - Bxtel AHSA obdoll fa HH'iZHTMH“E
: . =0 ol o] 5k Mo ° T =<
Intersection TRo| ol Fekol MF .+ Speed Hump'ECH £EZtAET} BE
. Jp o 7 P EEZA IS cHlwd B2 MY EHe
extured Pavements | | ¢ oozt spabrts - WHO| AFZX}, 2 AIZFROYR} of SHuty
. IS RIS R} & Tk
Traffic - sEHEs 2 RSl i auxel | | ot Mol =
o D oola sl - xSHel walsl We
Ir M T 2 =) = =
cles - seirs . 257} A = oo g
. C209| =of 5 SEZA =¥ ) o
i - HERER Mol Eu
. 2o/ = "
=1 « X|&EAol ey EHe
Roundabouts . TRZOIA] ChI|AIZZIA |—.;|; ot g2
TENASL e . ot 2517} HH oo} &
. A._lS_ail:l' 2| x'Il:l
Chicanes - Madtsto| o|sto 2L Tt o MAo| ZtEst Fo| e
- Xt 2o Fal - Hf=E2Hoo| Fo| 2
Real igned o Ao EE 5ot c HWA B2 d|Z0| F
Intersection o T-WALZS| oMM ZZ - HXtel SAH Fofol| Fo| e
- HMX F2EEILS
Neckdowns - LHEXtE Melof el o My 2 el HaoL g7 W20 SEZAFTlol| SHA|
- LAFEXEE|IIS
. S X} oFX =X| =] _
Center Island 2R} OFE o._OiI wel o SEZEA0| B
Narrowings - TZo0|E SIS
« T2E ot= o st HEZ
. = = F o -4 = 1= A — T
Ful so mEY Zao w2l . X mnls ofuAl7| e 3t
- - al &l =
Closures o HaXtel X ol Aol otEol| 72 SN
S¥=
. = op= 5 S
Half Closures sl xtel AFA 0| RIS oFxo| 22 « X9F22 ofHAF|= A
c = il SAr2| 2r801 T . B9 =
. IXIE DEAIDZINO B2 B _
i ; . xXj2E28H = =JIAl2
Median Barriers . EnmES 2ta A2 HE|E SIAA
. mxz mEAmzad S - B3| MAE AT, 2Mxlel 2Y HH2 wAAY +
Forced Turn Island = = ™ A=
- SUWETE L : _
- XAF2AHEIE SIHAH
1 =2 23&H "It A|AR(SZEQ )
= O/=2| Americans with Disabilities Act(Self Evaluation)
O ADA W&o 9| HsH =3 7|&0| AAHZ2 HlEtA Al "ot & JiM HE S 7St EAE 5t US
- ZE2OH g3, MHlA B2 5o MEZ2 Mol J7|E zlnt Hxto| EXMGlol ME JsEK| HE
- HE Y3ols 7|E AMe E2M HYH =51 7|2 FHE HAHSID MEZ2 APE Mdd|sts e E, J2|1 ol fst
H|E HAY S0| UAS
O SZ=AL, XA HEZAL XH=EAL S ChS2 22 ciekst AI2 & 7K 245104, 0|& DBsf 5t04 2|t US
- EZ2Z Walkway Separation from Traffic, WXl2, AYEZZZ Traffic Calming Techniques, E=EAM, Walkway Shade,
TR, ZYUAL, EX|E, ANA, HELE 2H S

_96_



Jal

Eus Boune
West Bound
|

|| (]| w])
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Daota center Process layer,

Application layer

The data layer
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Public Transit Services
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UsB @ 7\ Internet
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