Ut
®)

+ ) 3'e C: E No.1

S B < % 7 K 4 RiTH &th

T o 3 4
TS = a TS T EMBIANTEBENEROT VA

(NEDOER)
BN, HEEECRITDRIELRWERETH D, Hald, BERET, HVpoLryry—en
STEIEIERAMDOT-DIZ, HA2 OBENEE U TREOFR, BRROS T ~EZiEA TN D,
ZOWFET, HIRZREERCHT- SV AR L, BRSO REAMEES LD, 29 Lz
B, GO E UTIRMWTWS Z Lid, BEND SR 5 A8SBFELL EOHSIEZFF>
ZEHERLTWD,

BB E E D 5 7=, Mobility as a Service MaaS) 2R LT\ 5, ZiudAHssmi
oA T NG, =Y =T I EEBOSETFEE 1 DO — AL LTHa L, TRk
R a— /b T S TH D, MaaS [F2—HZ & > TR « 22 FOHRERFED #ix DR Gt
EESTH L, BERIOERMN HICRESFET L L aSND, Lo, BEIOEEE)S &85
i aEm = S b ThoTe, —hH T, Fex O RFEOBENZI, EXPITEH TE D505 IRHH]
TS Do Z DI 2 72 DD T2 < . BERNDE A 516D DA 5 AR~ & Hisfi T &
UL, K0 EDRBENAROBIICERN S LB 2 Bild,

Z DRI Z S0 % BT, AMTITEHEAMEI R d, AEECEE COmE ) & 135
D BATEEGEE, BV E W T EPHOBREE 2 TUR CIERAN AR5 2 & A WREC T D, 2
DRI BRI, BT e T RAPEIRO S NT D223 | AlEHEA BT e 0T L7 0155,
[FRFLZ, AT O, 37205 Well-being ITRKESEHI#RT 5 Z & BIAHBINTEY
Z Dz MaaS (SHAATe Z & 1%, BEIOEZRENDE X 5 ARl 2 Tnd,

MaaS (T TEIRANTHAAT - DI, AR R E AR 2 BN S D, F—I2, BIE
D=2 a T ADH Y HZEDHLDTH D, A~— 74 %0 LIARR CRERA~DE
HHERE, SATOMIEORE TH D EFHOBREEE DA V2T 7 v a U EAET S, BATICL DK
BRAMfE & 22 A TN SE A, R EHERE ST, HRAGETEX DT v RV
ThD, HBAT, HFIFRINTO B H7REOR & ERFERE &2 N S5 7 /13 U R AOBE G IAE
35, MaaS O L ) \THEEOZGETESEHET D VAT DB T, ZORFRIHZTEHT 512




A

+ B ' C: = No.2

1%, BEEOBENC S 5.2 10D OERFRIRE DL - 70 5,

T ZTAMIE T, il T E 7 — 3 NS M TEARAA TSR 21255 5, =—
DERE SRS D720, A~— b7 4 VHEPE F BURF LRV T B — 9 &8 A
T5, Fiz., HFRAGRE LT-BIERENERERE 3 27280, KA 9 1ahEr v =y X
LEFPHET D, ZOT T Y R ATHEROSZANECEIEIE AR L7223 b ERFEIE R3S 5,

il e — 3 AT A TERIARA AT RBENABR OB T e LT, iR e —ra v
T A, AATEBNTHET —% , [BET7 L3 X AOFELER X OBSAOREEZ TV, Belift7s
HMEEHER LTz,

ZD 3 DDEHRFIR ARG AT DEFFE L. BINIG A ToT, ZORER, | X
OV D5 MaaS [THA TaFAAT e O OB 24 7= L, BEIOE O Fc w535
ZEEHAOINC LT, ARZETIRE LT T B — a TS SHMTARARA AT BB AR
X, A~—RhT o RUI MaaS 77 v b7 4 — MBI HBERRT A O L 720 |
BT FRE LT ABHFOOETE Y 7 4 &0 ) F7o il CHFE TR 2 2 Esiir S b,




A 4

(3) Keio University
Thesis Abstract
No. 1
Registration B “‘KOU” o“0OTsSu”
Name Tomosuke Maeda
Number No. *Office use only
Thesis Title

Design of Mobility Experiences Incorporating Walking Based on Haptic Navigation

Thesis Summary

Mobility is an essential part of daily life. We travel for various purposes—commuting to work or school,
shopping, and leisure—and through these daily journeys, we engage in physical activity, encounter new
people, and foster cultural and natural interactions. The deep integration of mobility into our individual

lives shows that it holds social value that goes beyond a mere means of transportation.

To enhance mobility efficiency, a concept called Mobility as a Service (MaaS) has been developed.
Maa$S combines different types of transportation, such as public transport, on-demand services, and car
sharing, into a single platform, allowing users to book and pay for their trips in one place. MaaS helps
users save time and money and makes transfers between different transport modes easier. However,
the experiential value of the travel itself has often been overlooked. Our daily commutes contain surplus
time that can be intentionally leveraged. We believe that if this time could be transformed from mere
waiting periods into valuable experiences that enhance the quality of mobility, it would lead to richer

mobility experiences.

Walking plays a crucial role in enhancing this value. Unlike the high-speed travel of cars or trains,
walking allows for direct engagement with the surrounding environment—its sights, sounds, and
smells—through the five senses. This physical experience can lead to new discoveries and
serendipitous encounters, potentially fostering creativity. Concurrently, it is widely known that walking
significantly contributes to physical and mental health, or well-being. Integrating this value into MaaS

has the potential to fundamentally transform the quality of mobility.

To effectively incorporate walking into MaasS, this dissertation addresses two fundamental challenges.
First, there is the nature of current navigation devices. The presentation of information through visual
and auditory cues on smartphones inhibits interaction with the surrounding environment, which is at the
core of walking's value. To balance the experiential value of walking with safety, a channel is needed that
can convey information without occupying the visual and auditory senses. Second, there is the
algorithmic challenge of balancing free exploration during surplus time with punctual arrival. In a system
like MaaS, where multiple modes of transport are coordinated, leveraging this surplus time requires a
user to arrive on schedule to avoid impacting subsequent travel. In short, by solving these two

challenges simultaneously, this study can integrate walking as an experiential value into MaaS.
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Thesis Abstract No. 2

In this dissertation, | propose mobility experiences incorporating walking based on haptic navigation. |
introduce a haptic navigation method that supports free exploration without relying on smartphone
screens or voice guidance. | developed a roaming algorithm that ensures punctual arrival at a

destination time set at the start, all while guaranteeing the diversity of exploration.

| implemented and technically verified the core elements of this mobility experience—a haptic navigation

device, pedestrian-specific map data, and the roaming algorithm—to confirm their technical validity.

| then developed a system combining these three core technologies and conducted outdoor validation.
The results, from both quantitative and qualitative perspectives, revealed that my system meets the
spatiotemporal requirements for incorporating walking into MaaS and contributes to improving the
quality of mobility. | envision that the proposed mobility experiences, which incorporate walking based on
haptic navigation, will become a foundation for future smart city design and next-generation MaaS

platforms. This approach offers a new perspective on human-centered mobility focused on walking.
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