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On Demand Car Sharing Example

Car2Go by Daimler since 2008
Smart for two(2 AZFEY(EV))
L DYIWNIERAIRTRE
E%ﬁ ( j: 1 %\%ﬁ'z http://www.smart-j.com/
Oneway (BFEIUT7RALELETHEYETHR)
BB A DR EDEHE (Austin, USA)

As of March 2015, Car2Go operates over 13,000
vehicles, which serve eight countries and 29 cities
worldwide with over 1,000,000 customers.

https://en.wikipedia.org/wiki/Car2Go



3.2 On-demand Shared Taxi
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http://wwwtb.mlit.go.jp/chubu/tsukuro/joho/demando/
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The concept and impact analysis of a flexible mobility on

demand system
Bilge Atasoy a, Takuro lkeda, Xiang Song, Moshe E. Ben-Akiva
Transportation Research Part C 56 (2015) 373-392

Supply Demand

taxi FMOD
fleet System < 7€qest | Customer

shared
taxi

N

pams G/locatp

optimization

mini-bus

v, .
maximizing
profit/welfare

Fig. 1. Flexible vehicle allocation based on passenger request.




£ DEM(FESFE)H, shared taxi -> Z2H -> taxi -> ZZEH -> minibus ELTGERINS.

FAZEDERIZODYRET IL (shared, taxi, bus) TECik.

BEEEDOEFZRKIZT HECEE| Y (assortment)F RO S xBE L EREIZIFEHIE 5.
|Schedule Block] SB, SB, SB; SB, SB;
Service type empty empty
[Stops] 5 55 53 52 Slz A s 5 st s 57 & S35 53
Location a b C d d e e f f g g h i j
Arrival Time - 9:15 | 9:30 | 9:50 - 13:00 - 13:30 - 14:40 - 15:00 | 15:10 | 15:20
Departure time 9:00 | 9:16 [ 9:31 - 12:30 - 13:05 - 14:30 - 14:50 | 15:01 | 15:11 -
Boarding passengers 1 2 - - : 3 - - 4,5 6,7 - -
Alighting passengers - - 1 2 - 3 4 6 2,7
4+, 5+ 6+7+4- ©6- 5-,7-
,@\0 {4 5y {56,7} {5,7}

Fig. 5. Demonstration of the schedule.
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3.3 REHKHEEY
Smart Ride Sharing (SRS)
AT LDMBER TNDREIEH

(1) EZA/\—(El) LABRYTOIREDUEZHET
BT DR -2 AT L (ex. GPS),

(2) RENOGREDRFELHEOETEEB VAT L(ex
AR—kT%Y),

(3) FoAN—C¢EEE, T, HEYI HFRERTDE
HZEICHEZE TEHSA SR YT —(ex. Facebook)

(1)+(2)7=[+725, 52D Mon-demand sharing
B)DEHENFHHTH LD, HlENIZEFRSINGVELHD.
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Matching service using
Smart phone application

Transporter
(driver)

Passenger

; : (user)

[ EFHIDE NI ILTIZIEFEY F=<E0N.

EFFHIDEVNERIFER L. ]

v EHIZ, WADFacebookZFETTAT4—)L-HHEETHER
VERIC BFEEM. > A8 T07—ILIZRBENS.

(1) Uber R8I, BERSA4/\—. https://www.uber.com/
(2) Lift mEMREEED. BHILIEZHITE. https://www.lyft.com/
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http://www.tribalmedia.co.jp/blog/wp-content/uploads/150305_uber_01.jpg

RSAN—EFERERZEDTYVFT

(1) Hitch http://www.takehitch.com/
1—H— IREMEEMtE A L.

VAT L RE A EHH AT SA—F b, 81T
L—tORBTREEALTHI—Y—FBL RS- EXT5

FHRIZ, FIAN—CFABONANTATs—ILEZEE A .
FEHREIZ, WAHADLE2L—.

(2) Ride Share 4 Less (RS4L) http://varaah.com/index.html
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Smart Ride Sharing + Car Sharing
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For those who would like to challenge new/risky research topic.

How many vehicles do we need?

- sharing based transport systems with smaller
number of vehicles -

Yasuo Asakura
Transport Studies Unit
Tokyo Institute of Technology


http://transport-titech.jp/index.html

How many vehicles do we need?
- sharing based transport systems with smaller number of vehicles -

Problem Settings;

A village exists with closed economy.

A daily activity pattern (time-space path diagram) is given and fixed for a
resident in the village. Origin/destination are given, and route can be changed.
Departure/arrival times can be slightly shifted in some cases.

Only car transport is used for a trip. Walk + drive is allowed in some cases.

The problem is to find the minimum number of cars and their efficient
operations (vehicle routings) which satisfy all travel demand in the village.

A

Time of day | Person A Person B
I

™

[ Solid line: move (trip)
: Dashed line: stay (activity)

-

Village space




Extreme Case Settings

1. Self driving society (base case) : everybody owns his/her car, and has to drive.
Nobody can share a ride.

2. Taxi society: all vehicles are taxis. Nobody (except taxi driver) does not drive. A taxi
will not be shared by multiple passengers.

3. Car sharing society: all vehicles are owned by one organization (including village
community). Residents share the vehicles, and have to drive. Nobody can share a ride.

4. Ride sharing society: vehicles are owned by residents. They can drive or provide
ride-sharing with others.

5. Combined sharing society: all vehicles are owned by one organization and
residents can drive or ride share.

6. Automated driving society: autonomous driving system is introduced to case 5.

For each case, we would like to find the minimum number
vehicles and their optimum operation.



Development Process of the Society

1. Base case: privately owned cars and self-drive

N vehicles for N persons | ¥

3. Car Sharing Society

2. Taxi Society

(still self-drive)

No professional
taxi drivers v

J 4. Ride Sharing Society
(still privately owned cars)

\ 4

5. Combined Sharing Transport
Robot | (car sharing + ride sharing)

taxi drivers

Autonomous driving

6. Automated Driving Society
(car sharing + ride sharing + autonomous driving)
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