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Point-Of-Sales (POS)

e Real-virtual correspondences of products with POS
systems

— Facilitate modeling and designing the flow of the products
by not strongly relying on tacit knowledge.

— Brought about drastic changes in retail, chain restaurant,
logistics, etc.

e On the analogy...
* One of the next key Issues for service innovation
- How to Make better correspondence between
customers/employees/service processes N
and the computerized data T
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What is MR (Mixed Reality)?

 Comprehensive technical field that addresses not only
virtualization of real-world entities such as human, object, and
environment, but also information presentation.

e Considering the following consistency according to its
necessity,

Illlllllllllllllllllllllll“‘z

Consistency of real-world entities and virtual entities in terms of

Geometrical asp
*Optical aspect

*Temporal aspect
eSemantic aspect

* Promising technology for next service innovation!?
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Continuum of MR along with

Co-Creative Service-Design Cycle

AR and AV are suitable for AV and VR are suitable for
Micro cycle based on the real world in Middle/Macro cycle
the front of the users based on observation/analysis/design

RW AR AV VR
(Real World) (Augmented Reality) (Augmented Virtuality) (Virtual Reality)

Reality-Virtuality Continuum
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Service Productivity

Increase

Decrease

Improve

Improve

To improve service productivity...
— Increase the added values.
— Decrease the cost.

National Institute of Advanced Industrial Science and Technology



K
mi

l’.’l |
g

g g
oo

)

B senice Improvement and
Innovation by MR?
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From tacit knowledge to Data-driven

(Engineering) approaches? Definitely, Yes

Added Value? Yes, but more

Service
Productivity

Cost/Efficiency?  In general, No...
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To make MR widespread

Establish an efficient framework for service cooperation

and intelligence cycle in which

Content/Log Content/Log

-y

Content/Log  Service
—y

Content/Log l

Content/Log I Content/Log

Real-world sensing contributes the
efficiency of service operation,
content gathering and authoring.

Service_ Conte nt/Log

Digital content and service operation

log improve the performance of
real-world sensing.

W service [T
-Sensing ->Content/Log, Service
-Service, Content/Log ->Sensing
-Content/ Log <-> Service
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Pedestrian navigation,
CSCW, mobile signage

Example of
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Sensor-Data Fusion (SDF)for
Behavior/Position/Orientation
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Co-creative service for 3D
indoor-model sharing

Cent
. Image log ... |mage with attributes (B/P/O)

—

Walk-through simulator (WTS)

Behavior monitoring.
OJT, HRD

patrol inspection

L L L Sensor data

v

Simulation, .
Subjective evaluation, i
CASD

Map
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2 Overview of 3D Indoor Modeler
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Dranrnrcaccinn ltarativina 2N madalina
HivpyivLuLooilly ILcialve v IIIUUCIIIIH
Wide-range video capturing Shooting photo € I
v v _ _
Sparse mapping Camera parameter estimation View recommendation
by VisualSLAM & PDR ,}
* Interactive 3D modeling
Sparse map \lf Complete
& camera parameters . . . global model?
Semi-automatic Integration

e WEN

Sparse maps &

Untextured region detection

of local & global models

Modeling Mode: FLANE

T. Ishikawa, K. Thangamani, M. Kourogi, A. P. Gee, W. Mayol, K. Jung, and T. Kurata, "In-Situ 3D Indoor Modeler
with a Camera and Self-Contained Sensors"”, In Proc. HCI12009, LNCS 5622, pp. 454-464, 20009.
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= Pedestrian Tracking System
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Sensor module
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Accelerometers RFID ~ Active Surveillance
Barometer = Magnetometer | / gyro-sensors reader |7 ID | RFID tag camera
lAtmospheric lMagnetic lﬁcceleration/ ID Video
pressure vector ngular velocity RSSI
[ Pedestrian dead-reckonin -« \J\é?oc'tyﬁrajecmry matching/
g | | Velocity estimation
Velocity vector /
Rel_ativ)(/e altitude / RF-based
Action type positioning
Absolute
position
Sensor/Data fusion Trajectory T
; ; 3D model
(Particle filter) <€ model
Position /
Orientation
Output of

| position/orientation T. Ishikawa, M. Kourogi, T. Okuma, and T. Kurata, “Economic and Synergistic
Pedestrian Tracking System for Indoor Environments”, In Proc. SoCPaR2009,
pp.522-527, 2009.
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= Error Correction Using
Map Matching and RFID

Tags
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Behavior Measurement of workers
at Japanese Restaurant (Ganko)
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Surveillance camera || W e
* Active RFID tag T e {H g
Eco sensor
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= HRD (Human Resource Development)
and Business Ethnography
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Bird’s eye view to show First person view
the probabilistic distribution of for virtually reliving her movement
the chief hostess
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Trajectory matching/
PDR parameter modification/
Video tagging

Illlllllllllllllllllllllll“‘z

" “v' L
Video-based ,;3"-_3 :
trajectory sl

PIN,
wn % e
. N 3 * T
o v’ \\\\

Fusion-based
trajectory

A Ll
Teas

Patrol inspection service
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Check circuit breaker
box behind this.

AV.FPV (First Person View)

Check circuit breaker

Science Museum . ; box behind this. Check circuit breaker
Service ' . 1 box behind this.

Maintenance Service

Cﬂntent Alﬂhurmg National Institute of Advanced Industrial Science and Technology
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= Tactile (Braille) A
interface

*Registered image
sImage feature
ePosition/orientation
eDate/Time

| -Reliability, etc.
Image Feature Matching — Y,
Image regIStratlon tOOI National Institute of Advanced Industrial Science and Technology
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Walk-Through Simulator (WTS)

1600mm

« Repetition of locomotion
by walking and relatively
simple work is one of the
most frequently occurring
situations in daily lives

and services.

 The subject moves to some
destination while holding a map or
a handheld device, and by having
a conversation with employees,

etc.,

 Omni-directional Walk-
Through Simulator (WTS):
Reproduce such
Situations in the lab.
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2700mm
I
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= Features of WTS

Preservation of sense of absolute orientation (prevention of VR sickness)
Hands-free control by footfall, and body rotation

Verbal/Non-verbal communication with others by photo-realistic avatars
convenience of duplication by compact and ease mechanism
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Confirming destination with a map Talking with a photorealistic avatar
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Conclusions

Service Content/Log

: Content/Lo: Service

Ty,

Content/Log I ntent/Log

AR and AV are suitable for AV and VR are suitable for
Micro cycle based on the real world in Middle/Macro cycle
the front of the users based on observation/analysis/design

Ser\ﬂce
-Sensmg ->Content/Log, Service
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RW AR AV VR . .
(Real World) (Augmented Reality) (Augmented Virtuality) (Virtual Reality) -Senﬂce' Content/Log ->Sensing
‘ ’ 25 .
Reality-Virtuality Continuum - Content’ Log <->Service

From tacit knowledge to Data-driven (Engineering)

approaches? Definitely, Yes

Added Value? Yes, but more

Service Productivity

Cost/Efficiency? In general, No
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Conclusions

Service Content/Log

; Content/Loi Service

Ty,

Content/Log I ntent/Log

AR and AV are suitable for AV and VR are suitable for
Micro cycle based on the real world in Middle/Macro cycle
the front of the users based on observation/analysis/design
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-Sensmg -> Content/ Log, Service
RW AR AV VR

(Real World) (Augmented Reality) (Augmented Virtuality) (Virtual Reality) -Senﬂce' Content/Log ->Sensing

‘ ) 25 .
Reality-Virtuality Continuum -content/I‘Og <->Service

From tacit knowledge to Data-driven (Engineering)

approaches? Definitely, Yes

Added Value? Yes

Service Productivity

Cost/Efficiency? Yes
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Thank you.
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