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Present Situation of Japanese Scheduled Bus Service
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Elucidation of Scheduled Bus Business
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Timetable Optimization Trinity

Bus Operation
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Automatic Problem
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Bus Diagram Optimization System
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Data Collection Device Evolution
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Analytic and Reporting Software
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Software Evolution

Diagram Optimization

Data Acquisition by
Sensor and GPS
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Data Collation
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" Elucidation of Operation (pata Visualize System)

I 1

| Average Number of Bus riders at each Bus Stop (Simplified View)
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A . . .
1" Elucidation of Operation (pata visualize System)

[ 1
I

Bus Rider Density between Each Bus Stop (Simplified view)
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wee Elucidation of Operation (Data Visualize System)
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Bus Delay time  (Delay time between schedule and real arrival time)
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/ Evaluation of Diagram Optimization
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ed Problem Area:

EE 8 7 W WA

_

" :; - TR TIEVEd TR RIS roid b B P pai Bl P | el tes TN OTT STV TR ITVEEAMIE 1M THLSLTY b el ] MRS SN LMET
d 12 - SRR T TENESEE T Py T L B ro e fe B L | SRR SRR il T 5 BT IR by LT B | STHLAEGT D ol P T | ST
T~
EERT g0 T E_ |
W 1] THE Ll W Lo ] m IHE THE wm LLE ] [iics 1m 1HE THIO e ] gl =m IO S
el ] %K f ] & e # | g = A =i F = i Tt r
:.-E:‘i: + il i I ff g4 e || i 4 | T PR | i ...I. 44 & 4 |. ||||u|. ik 8 R J..: 5
T =il bt a4k 48 i ) 4 4 e 4l 4 I 1 ¥ A0 T T .l. B e P I“a ¥
o [T it A O a1t d il ' Al LN 4-Bed | LI 1. Ll st g 18 -11 8 .
ST wg I | | 1 1 | 1 L | _{-.-11. O 11|
TL.I':I:II-H A ] 4 hp 4 42 B & FoHod ' § ! Fodr oAt (R I B ]I - o ® b LTI S } 1+
:lr-mq R A b i [ vk i | 4 (TR EI | | 1 o o J‘ i_ H . ]|
OE il der wdoe - re - [l O - ror 5 Foplom . ]
AN ol b W " S L } £ 14 §of {
..u..l.-.-iu T a..l ¥ ¥ 1 sk o I P A BT TR R RN A
' PR

i
b i s i ————— g =
___._r-l':
.
- -
2 e
e
.'.
i
- SEREEDHN,
—t
-
-
]
g
1'

e
m
it

" 1 ) i Mot + 4
£ SRR EIE IR
e e RN msani SN S
' i, 3 H R |
B i ke | S

" ©EAGLE BUS CO., LTD

o «jB_Te¥=TiE |




AL MOLSD MADARST  BBBLTY MMLELDT WHASASE SAMAAT  MIAMLSE . OGS AR ML MULEIAS  MMmEA)
| ENAAANI  JUMBASAE  HARDSNT  MANESAR  MMASAE NI MIOTRT  WIUET JRUSTS  HARESSH  BVDRTT MMM MG

Liha_rot Uy S

POBARA Y

AT Lt B R tEE Nt B 2
EREE  oveEE ERed | eEeam ERED vHEE W0 W, | T We
=nE aemm =nn o T S COStS
ARE L AR W8T wa
e 11 T EORER | v i
L] iﬂ:l e ] L] el 1HO na m 15 e 104 1830 THE 1l T o g gt i om i
T T 1
b= " PEg LTI R A mAnpocIf o P ATIAIL ANIaan Aarird
T | veeiE R e e U Route Segments
uﬁ t -1”. T RIS Y ) — R ' | Ranked by Profitability i
E. 1. - Ll..--.J. . -.I.. g g . |
e € VI TS I7 M 45 SR § TR 4 K TOW B)L O DD 1 %) _ o I —

10 M=t Al

1 1 T T T Y - e

I T WM EF TN IADNEFEMRE N OGS W N S NG N EMEEREMNSE R K

- S e O R

B poEeT oo




datio

Eluc on of Custom

(
e’

er Needs (Surveys

In-Bus Survey Card Yearly rider questionnaire Resident Survey
Every Day Every Year Every Three Years
_ A o =
[l U jﬁ
Printed on prepaid postcard
— I I
| e
il ‘ 14
e ‘ "
S | “
ZENIB | ‘
A 40
N=81 ‘
Complaints, Riders Needs New diagram Evaluation Life Style
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=== [Elucidation of Operation Costs
(Micro Unit Cost Management)

Before Revision

After Revision

Micro Components 2007 2008 Improving

4 N\ 2\

Total Km J 356,506km 309,783km -46,724km
. J J
( N\ N

Out of Service Ratio 12.0% 12.6% +0.6%
N J
Runs per day [ Weekday 129 Weekday 115 Weekday -13 |
. Weekend 99 | Weekend 98 Weekend -1
e A D
Total Driver Shifts 2,676 2,433 -243
. J J
5 ( N N
Total Operation 15,172H 15,076H _96H
Hours

- J J
4 N\ N\

Labor Cost ¥24.084,000. ¥21,897,000 ¥-2,187,000
_ J J
- A 2

Fuel Cost ¥10,695,000. ¥9 293,000. ¥-1,401,000

Cost Reduction
10%

¥-3,589,000
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Micro Unit Costs

Hidaka Case Study: 4 Buses 8 Drivers 7 operations/Driver

Cutting 1minute and 1 Km = Savings of 1,343,000 (US$13,000)

£ ] i ¥ Per
4 Buses ;
. & @ gt o
Vondd » Vo o * Vo 8
- . Drivers
7 7 7 7 7 7 7 56
75 75 75 75 75 75 4 | 20
7 Km 7 Km 7 Km 7 Km 7 Km 7 Km 7T Km 56 Km
1B 1T =l g Y
Reduced Eliminate 5 6m/Day X 36 5days=20, 440(m) (340H) :Icgfgaﬁt )1 SY¥aE 1o+
vearly . sMc60RAn |
Labor Cost 340H+-8H=42. 5days=f16 O/5H a R MHHEIR T EE Sl =]
RN
IE™
Eliminate 56Km/Day X 36 5DaysB=20, 44 0Km 1EEAHY1Kmiawg | 1345
< s [Rel0))
Reduced TEnE T2k
Yearly Fuel ElEyaNs]
Fuel Cost || Consamputions10 3.3Km EfT gE 10 1208 &£ULT FET747AD BE T3
JR A RIRATRE 2.

20, 440Km =+ 33Km/e X 1 20MH=743,000MH

Conversely, Every minute or Km added increases costs greatly
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Scheduled Bus Cost Structure

Scheduled Bus Cost Increases and Declines Stepwise

Bus Service Requirement .i |dentify wasted service
Increases by 120% ) [ Remove this wasted service
Operation Cost s Increases Reduce cost by 50%

by 200% Minimum Cost Unit
= One Bus and One Driver

Increased Cost

v S " : Eliminate

Remove : Cost
wasted

increased
Service

1S0D uonelsadp é

Bus Service —
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2. Elucidating Improvement using a
3 Year PDCA Cycle



Pre PDCA Cycle is Definitely Needed

Digital Analog
Most Important
ook

o | -

®Bus Data @®Reporting .DiS.Cussion

@Customer | gvisualizing Creating

Needs @ Comprehending solution

@ Costs

/

N
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3 Year PDCA Improvement Model

L 1 i Action and
Elucidation ~ oood
| el Improvement

First Year

Second Year Third Year

Look
Measure P

D C A

Pre-PDCA Cycle

@®Bus Data
@ Customer Needs
@®Costs

% Innovating

@Diagram Optimization
@Root Optimization
@Hub & Spoke System
®D RT

Bus Service

@ Tourism
@Fare System
@Adding Services

% Creating
Demand

D C

- A
D C

1 Year PD C A Cycle

|

Sustainable
Transportation
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*imovating\Scheduled Bus Optimization System
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*Creating>
bemand ~ Augmenting Scheduled Bus Ridership

With Tourists

Ridership is declining every year by increasing retired people

o

Retired people go to trip and use buses at the tourist site.

Negative
Aspect

Morning Daytime Evening

Off Time Peak Commuting Time

Peak Commuting time

1 Day

Week End

Saturday
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Hidaka-Hannou Case Study
A Real World Challenge



Optimization of Hidaka Scheduled Bus

Scheduled Bus Optimization through Elucidation and Marketing

Higashi Chichibu
Vilage.

Tokigawa

Saitama

— Ordinance Designated City --City
— Town -- Village




‘L’ ®

" n oy
miﬁ f Takahagi
— Station

Komagawa
Station

2006 2009

2 Routes and 5 lines 2 Routes and 14 lines
Total distance of 35.4Km ‘ Total distance of 35.4Km
Hanno city and Hidaka city Hanno city and Hidaka city

Three Housing complexes Three Housing complexes
Three stations |4 Three stations 7,

28



— y oloratory Period > === 3 Yegr PDCA =)

HIDAKA —HANNOU Optimization

|

Continuing PDCA

2006 2007 2008 2009 2010 2011 2012
. Apl.Took Over | 2P April. April. April. April. April.
Diagram Bus route from | 1he First The Second The Third The Forth The Fifth The Sixth
change Former Companj dmetable Timetable Timetable Timetable Timetable Timetable
Optimization Optimization Optimization Optimization Optimization Optimization
JuIy:_ Dec. ] July. : July. July. : July. : e,
The flr_st _ The Fllrst . The Sgcond_ The Third . The Fgurth _ The Fifth TreSEET
Questloqnalre Questloqnalre Questloqnalre Questionnaire Questlon_nalre Questionnaire Questionnaire
. to all residents | To Bus riders To Bus riders To Bus riders | To Bus riders e S Rl to all residents
Questioners Improvemen | Setanew Bus | Move a Bu Find a
t of Train Stop at Onsen | Stop by data | improving
Connection process
XFailure AEven O O O @)
Improved Improved Improved Improved
Results .
of Decline Recovered Increased Increased Down and Increased
Optimization Passengers Passengers Passengers recovered Passengers
cost Up Cost down Improving Improving Improving  Jj Improving
Define PD CA Cycle Pre-PDCA Short-term PDCA 3Year ODCA
PDCA :
I > | > | | |
o APC V.1 Developing APC V.2 Developing APC V3 Developing
: : : 3Year
Measure _ _ _ _ _ | Model
Questionnairel Desighn improving
Look Elticidation Find problemg Evaluation |Simu|ation

| Think

Hub & Spoke On demand bus
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Upward Trending Ridership

— Ridership
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|
Number of Riders 2009 vs. 2014
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Bus Operator Responsibility

0317 #kER= R AEERAL 0 06:30

0318RAEERL O = K= #8R13:20
0307 #kER=> AR AEER L D07:18

030#RAESR AL O = K = FKER12:20
034 /& = #kBR = AR AE AR L 0 09:35
0320 12 Hl = BRAEER 4L 008:20
0328REEERIL A=V 21 H#116:20
0328 AR O = K= #ER11:20
034K =K ER = ARAEARIL 0 17:10
034fRAEER AL O = KB = #KER10:20
0368RAEERIL A=V A EH#117:15
032 #kER = AR AEARIL 0 15:35
035 = 7k BR = AR AEAR AL 0 14:35
034#RAEER AL O =V E1#118:05
034£RAEERAL O =V 2 h EI#119:50
036 = 7Kk ER = AR AEAR 4L 0 16:28
032K i = #kBR = AR AEAR AL 0 10:35
034fRAEER AL O = KB = #KER14:20
0358R AEER AL O = KB = #KER15:20
034V h Hi=ARAEER L 1 13:23

| 0308RAEERAL O = VA EI1#07:55

| 0320 A ElH=ERE)IIBRO7:14

Optimizable

D€

Municipality Responsibility

Non-Optimizable
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0368RAEERIL A=V 2 H#119:10
O30 = K ER = ARAEARIL 0 11:35
0320 = BRAEER L O17:25
031 #kER = AR AEARIL 0 12:35
0358RAEERAL O =V 2 A E#20:16
033V2h Eitth=E BE)I18R06:57

0368RAEERIL O =V A HI#:20:55
0328 AEER AL O = B85 #ER09:06
0328RAEERL O = VM IR 18:36
035 R8I BR=> V2 A El#218:00

0358R AEERAL O = K= #ER21:57
035 = 7k ER = AR AEAR AL 0 19:35
0318REEERIL A=V 21 H11#:07:00

| 033FREJIIER=>VZh H#007:28

0307 #8115 — = R 8 &% $ER07:00
036 & #kBR = AR AEAR 4L 020:18
030V 2 Eitth == B8 )11 5 —06:42
034V El = BRAEER 4L 1119:00
031V Bt =B )I1 % —06:01
030V 2 ElHth= H = #k8R06:20
032 R8I BR=> VM2 EI#207:48

036 #kBR = AR AEAR AL 0 18:31
032 R8I E—=> VN EI#06:47
032K = #kER == BE)IIER13:10

031V Bt =R )15 —07:42
031V 2h Eith= H = kER09:12
03102 it = B FER10:33
O35 @ #kBR = AR AEAR AL 0 21:20
033V 72h Bt == 8 )115R08:00

0337 BE)1| BR = B & #KAR08:31

030V 2 EiHt= H = #kER10:06
04FRIIE—=>VENEH16:13
030V 2 it = BE I 5 —08:42
035R B HER= VA E#h22:41
036K = FER=V2h H1#22:07
03102 Hlit= B B FKER09:33
035R & #kER == RE)IIER16:10

030% R8I E—=V M EH06:01
03102 it = R AER11:33
032738 )| IBR=> BRI 55 = 13:27

034 )1 === A)IIER11:05

02K B AR =R )% —15:10
030 R —=>V 1 EI#R09:46
036 B HER= BRI 5 —22:41
031EENIE—=>VEAE#10:13
035V 2 Elith=E BE)I16R18:41

034 RE)IIBR=>=RE)I1%5 = 11:23

035K B AKER =R RE)IIE—14:10
04ZRNNE—=>VENEINRI12:13
03178115 —= K@= #5R06:19
O KB ER=>ERE)IE—12:10
035281 IBR=> =811 55 = 16:32

034V h Bl = HE = FkER12:33
031 FRE)IE—=> VI, EH08:52
030K BB FKER=>ERE)IE—11:10
034V f2h Bl == B2 )115R20:29

036F R E—=>VENEM15:13
O34ZRNNE—=>VENEIHR13:03
036V Eltth= =B I —18:01
ONBRINE—=>VENEM11:13
0R2REBEHR=>VENEAMRIT:14
03202 h Bl = HE = FkER14:33
034 E)|IBR=>= 581155 = 15:23

0R2ERNNE—=>VENEINR14:13
O30R B AER=EfRt5—..

035m 28I BR=> =8 )1155 = 19:16

036V 12 i Hlits= H s B AKER15:33
036V =h Bl == BRI —21:33
02K B AER=>Eft5—..

034778 )| BR=> =811 55 =21:01

034V h Bl = HE = FkER16:33
0347811 BR=> = 381155 = 15:05

0357 )1 BR=>T= 781155 =17:38

032V 2 h Bl = HE = FkER17:03
036V 2h it = H = kAR 19:49
036V 12 i Hlits= B B AkER22:17
035V 2 HlHth= H = #kBR20:55
031 KB R FER= V2 h H1#09:23
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Hidaka-Hannou Service Evaluation

~ Very Good  ood A rage Pool Veriiboor No Ar wer

2012
Passengers ©
N=43

2011
Passengers
N=57 .

2010
Passengers
N=157 .

2006
Residents
N=686

1% 20% 40% 60% 80% 100%
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Tokigawa Case Study
Reorganization introducing Hub & Spoke



Tourist Attr%\ctions

) R
’ BARRAA AL
|||| Iu-“rHHH

- I

Town Restaurant

Town Restaurant Inside
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Satisfaction levels for Tokigawa town municipal bus (pre-reorganization,

Legend

_ N —

—

N=1105

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Reason for dissatisfaction

0) 100 200 300 400 500 600 700

= 1 1 1 1 I

Small Number of Bus services 578
_ R I

Far distance to Bus Stops |l S

2
Connection at Bus stops [HEN 80
Connectivity with Train 295

Other issues 119
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The One issue of Scheduled Bus service in Rural areas is less bus operation.
Main reason of inefficent operation is long operation

Ogawa

==aenneep Village Bus Station
= Eagle Bus P 4
Every Two I"’ f Ty
& "‘-"Hours od L
e Sl B OnewayOnehowr __, ~ Musash
(1) Ono —————— e ———————————— = Station
Area Transfer From Eagle Bus
_________________ To Village Bus
[ ~ ik wy Waiting
T One Hour mrs
A2)Kunugidaira, | -—______ - AN
: Area T > Ogose

~a -

Statlon ©EAGLE BUS CO., LTD



Introducing Hub and Spoke System

One good solution is Hub & Spoke System . Putting a Hub Station center of town and
connect all bus lines to this Hub station. We could increase bus operation without add
buses and three station access is available changing buses at the Hub station.

—)  \erged Bus Lines

DlIncrease Bus Operation

200% Every One
@thee Station Access Hour
One way

eI 30 minutes - A
(1)Ono ™, > b —_—y T8

Bus ‘

! . Musashi
-___é’j?_a____ . Statlon F .
30minutes 30minutes Station
/ \
{2)Kunugidaira, /Zominute s
. Area - Ogose

______________ . = Station ©EAGLE BUS CO., LTD



Hub Bus Station at Tokigawa Town



2. DRT- Demand Responsive Tr

111GAL L \ 11 1V

L
D
2
©
O

Introducing New Transport system for Elderly people

WIS ENS <. /N RISBAEEIN
TWNDBDTEE B’JEXL%EEIFEHCED’C(A%
C DI ICFFDEE) - BmIESETD/INRIC
FDEFEITE L. 1OH§L‘JB§IJ\ INZADB =T
INVICEZ T, ER/N\NABBEHSEICRIF O
ECAICEBE UL I NREBr~/\ =8
BEEITZ1T D,

Special Features

1. Simple Design dispach system
Easy and Low Cost.
2. Point to multi point operation
Hub to designated pick up poin.
3 Duo-mode DRT/Scheduled Bus
Operation.
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Before reorganization two fu

Tokigawa DRT Unique Operation

ize buses were operated throughout the day. After reorganization, these

buses were replaced with one small bus and one minibus DRT service. During peak commute time, this
bus operated as a scheduled bus, but at off peak times the Minivan DRT service took over.

Before Optimization
2 Full Size Buses
Were Operated

Commuting Time

After 09:00 Scheduled Bus and DRT Operate Alternately

f Small Bus 1 Hour
h.
\ O B
! U
"N s
0
D
R
T
S
c Mini Bus _ ~~
K h. ""1-
uils =3
u e
N s i
U
G D ' 1 Hour 1 Hour
I R S—
T _.:I
-
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Increased Passengers Numbers by 25%
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Tokigawa Optimization 2010

Introducing Hub & Spoke and
DRT (Demand Responsive Transportation)

@Service increased by 150% to 300%

@®Passengers Increased by 25%
@ Operation Distance reduced by 5%
(22,802Km)
added equipment one mini van
Operation Efficiency Reduced Total operation Km
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Stage 1 Creating the Hub




»  Adding Value and Services to the Hub

In sparsely populated areas, there are few shops and public
service nearby home. we introduce facilities such as
convenience shop, drug store etc. to meet residents needs.
Now the hub is more than just a transportation tool, It also
attracts new Riders with its services.

mformatio

Post Office
Convenience store ©EAGLE BUS CO., LTD



ngashl -Chichibu Bus Line (2015. Jan.)
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Higashi-Chichibu Hub & Spoke Model

Revitalization through residential and tourist
infrastructure improvement: Four Pillars.

Local Industry

The new Washi Center
Hub will bring many
new customers to buy
HigashiChichibu local
produce and crafts..
Including Japanese
paper, Konnyaku, water,
vegetables and create
an opportunity for new
businesses such as
cheese making to
develop.

Dilali =
FUDIIC
Transport

New Washi
Center Hub

Village Bus and Eagle
Bus Operation will be
Marged. The new
Washi Center Hub will
make the Bus transfer
easy, convenient and
provide riders with
Value added services.

A ST TEEA . TR e TTRTSSES .

Tourism

Retail Services

Each year many Hikers
visit Higashichichibu
With April alone seeing
more than 7,000 hikers.
The New Washi Center
Hub will provide new,
easy access to the
popular Hiking trails.
These hikers will raise
the number of Bus
riders improving
profitability.

EENDE i

New retail services will
be added such as:
ATM

Bill Payments

Ticket Sales

Package Delivery

Post Office

to attract local
residents and provide
them with convenient
Retail shopping center.

e
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Hub & Spoke: A Comprehensive Model for Adding Value

- el ::' - .

— ’ ‘-::j: e el .-.- il
) Improve Conveniences and
Bus runs by Hub & Spoke

( Local

. Creating New business

' Chance With Tourist demands IndUStry_
N F 4

Improvement of quality of life
By New Retail services

L Village Revitalization by Tourism ,_ \ ,
s _-/’
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Comprehensive Model for Sustainable Public Transportation

Increase Bus riders by Adding Value to the Washi Center Hub

Residents
Commuting
Access Demand
(Present Riders)

Restaurant
Cafe
Banaguet Hall

r 7 Local Produce N
ATM
Bill Payments . '\S/lclll;t Crigrenese
;'Ckf t Sales * Vegetables
Dzﬁvgjgye - Hand Crafts
Post Office \__Poreelain <
i i Shoppin
Sh(l)?pe;ﬁ:;Semce \_ PRINE Tourist Service
Servises - Information
- Entrance Fee
L and Bus Ticket J
Increasing

Riders Need by

A~ Al A~ A

N
OITIPDICIT ICT 1I0IVC

Model

Restaurant
Accommodation [ Local Foods

;4

for residents.

Paper
Museum

Culture Center [I\/Iaking Japanese ]

Culture Center
Museum
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(Resident Acess
to Shopping and
restaurants.at the
Washi Center
Hub (New
Access Demand)

(" Tourists Access
from station to
Washi Center
Hulb

(New Access
Demand )

Transportation
from Washi Center
Hub to hiking and
tourism locations
(hew Access
demand)




Increased Service and Rider Convenience
through Hub & Spoke Reorganization
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S Increasing Tourist Bus Riders By connecting
Transport The Washi Center Hub and Hiking Trails
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Tourism Seasonal Tourist Destinations Via Hub Bus Center
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Retail
Service

A

7 \

Vali

v

N

ddina
MUl Ty

[
A4

AL A

Creates a Bustling Gathering Point

There are no convenient shops in the village, therefore Residents must go
shopping outside. Providing New retail services to the Hub station such
as: A T M, Bill Payments, Ticket Sales, Package Delivery, Post Office,
and Shopping attracts village residents and Creates a community
gathering point.

Shops

ATM
Bill Payments

Ticket Sales
Package Delivery

Post Office

&

- Information
- Entrance Fee
and Bus Ticket

-

( Retaﬂ Services\ /TOU rist Ser\/ice \

e/

/Local Produce
- Milk, + Cheese
- Soft Cream
- Vegetables
Hand Crafts
Porcelain

g

b/
™
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ﬁ .nLd‘ffi'N' New Local Business Attractions for Tourists

Local Traditional Japanese taste Adding New Attractions

. Local taste
And
| JapaneseTeste French Taste
apanese raper Froauction

For
Place Sister city Ambert City of France

U

Local Sweet

| =

Konnyaku

D DERYE
FEEY =
OIS TE(E

_ ZHEDED
Fresh Milk Game Meet French Cuisine =~ Game Cuisine | A
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Stage 3 Wide Area service enhancement
By Linking Stage 2 Hubs

Linking the stage 2 Hulbs creates
a larger population to support
services that may have left the
local communities,

Rotating Medical clinic
provides medical services
for these areas

This concept works in

conjunction with the 2 G
Government Scheme Hub A ' /’gf\\
“Compact City” ,which aims to = i > )

bring aged residents to town I”Qﬂ W

Beauty Salon staff move

centers.
- “ \ & Between Hubs providing
S Lf\ Services to local residents.
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