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- Interface Based on Facial
Orientation



Back ground

In Japan
Over 65 yeas old people =29 mi
(22.7% of Japanese

llons

nopulation)

~ Aging Society with fewer children |

— Demand of Auto-wheelchair
IS higher In recent years




Existed interface for Auto-Wheelchair

— |Joystick is mainly utilized

Theme
Physical handicapped persons needs
other interface.

\/
[ Non-contact interface is available }




Intuitive operations

';, e |
_ Center
In this study

[ Face orientation was used as an interface}




Changes in nostril area

““—Both areas are

increased
Left area is ;Right aregis
chreased €Cre€ase

s
B Left Center Right

Both areas are
decreased

{Nostril areas were reflected on recognition}




Flow of image processing

Face
@ IZ> USB Camera
Direct Show
Bitmap

Image Processing

'| Recognition of Face |
Orientations

_____________________________________________

Man-Machine
Interface

USB camera
=320 X 240 [dots]
-RGB24

.30 [fps]

PG
\Windows XP
* CPU core 2duo 2.4GHz

Deve | opment

Microsoft C#2007




Nostril image
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Processed area

' Nostril area - Where (
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S eft/ Right :ZZQ[LJ] g[l,J]=<O(
L) L

.-+(1) | R[i,j]:8 bit brig
¢: Threshold

R[N, jl<e)
R[N, jl]= )

ntness of R




Both nostril areas
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Area data: = Siet — Sright
250 I L I
I : il 10 IV
AZOO B ! ]
fd |
@) _v"‘*'*q I
S.150 |- o : 0
< yowl gt :
§ 100 / |
< ‘A
50 [~ I ]

Center




Up and down recognitions

A
\V

_eft \' ‘/ SRight

Both decreases

_________ L Z: _downward

/ Upward recognition
(SLeft —Sio > tUL)ﬂ(SRight —Sro > tUR)
(ye <t ) (yr <uue)

Where S, :|Initial left nostril area
Sro : Initial right nostril area

Threshold for

\\ Uy, :U : Threshold of position/
4 Downward recognition N
(SLO — Steft >tDL)ﬁ(SRo — Skright >tDR)

(YL > UDL)f\(YR > UDR)
Where
\_ Up. Up :Threshold of position/




Left and right directions

Span decreases Span decreases

J \ /. \

O &N @-,

[ Right area> Left area } [ Right are a= Left area } [ Right area<Left area ]

/ Left directin \ 4 Right direction h

(SR—L >V )ﬁ (Xdis > Wdis) (SL_R >V, )m (Xdis > Wdis)
Where Where
SR—L — SRight — SLeft SL—R — SLeft — SRight

Xdis = (XRO — XLO)_(XR — XL) Q : Threshold of area differen9
Vi : Threshold of area difference
VasThreshold of span

- Initial positi
\XRO' itial position /




Procedure field

XolFy

VTR Problem 1

p
User’s face
wasn’t constrained

Vv

Problem

Nose protrudes
beyond rectangle

\




Tracking for nostrils

= Movement of origi ;.
! Xc(>t) — Xc()O) T AXI(_te)ft/Right
| o, =Yg + Ayl(_te)ft/Right
Where
(AXI(_te)ft/Right = XI(_te)ft/Right ~ XI(_glzt/Right
LAyI(_te)ft/Right = yl(_te)ft/Right - yl(_(()agt/Right

Initial state




Positions of both nostrils
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Left

-

Coordinates of left nostrils
al2 b al2 b
f?ft—ZZ' ofi. ]/ 2.2 9li.i]+x
J i=0 j=0 i=0 j=0
al2 b al2 b
yﬁ?ﬁ S d-alii]/ DD ai i)+ vy
i=0 j=0 i=0 j=0

Coordinates of right nostrils

(Xgi)ght = Za: Zb:i'g[i’ ] Za: Zb:g[i’ i+ %’

i=a/2 j=0 i=a/2 j=0

a b a b
Voo = 2, 2100011 2 2 oft i+ w




VTR (Test trial)
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Application of Auto-Wheel chair




Control system

A
\V

: Controller

Up

Left Center Right

Image

--------------------------------------------------------------------------------------

A

10 Card

A 4

H8/3694 Tiny R
Micro Computer Controller

----------------------------------------------------------------------------------------




Assignment of operations

A
\V

MODE
Stop

RIGHT? CENTER
LEFT? DOWN?

LEFT RIGHT CENTER ¢DOWN
NO
y ¢YES
Counter- _
clockwise || Clockwise Stop Go-back
turning turning

H

H

MODE
Go-forward

RIGHT? CENTER
LEFT? DOWN?

LEFT CENTER RIGHT
Go- _
Turn left forward || Turn right

B
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i
H

7
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Interface Based on Gazing

Actions



Text description has shifted to electric media

Rehabilitation Field
There are needs of a page tuner machine
to read a printed book for enabled persons

(f.’:-_: Los J

[Book Time] [Readable 3]
(Nishizawa Electro. Corp. (Double Tech. Corp.)




—

General interface for page tuner machine
— Button, Joystick, Breath switch

(Contact type switch)

Dorsal position (ont

he bed)

friction between a pi

low and user head

== Physical burden

In this research

for page tuner control

Development of an intuitive interface

Gazing action was used

for operation




USB camera

- Printed book is treated
-User doesn’t touch a book
-Machine turns over a page

according to user’s sign




Rotation axis

Electro magnet picked up a clip -
and turned over a page Page turning scene



COntrOI SYStem USB camera

a Arm
oY
LED
lv_,ﬁL, Motor
Clip Book Electromagnet

Jystem . 1 Micro computer
Capture image 7

|?

Manipulation Gazing left

mode Gazing right




System

Camera spec

Operator’s face - 320 X 240 [pixels]
lUSB camera - RGB 24
Input image into a PC  301fps]
N._— Control PC
Bitmap \ - Windows XP
.- - CPU core2Quad
Recognition Development software

l Microsoft
Operation Visual C# 2010




Image processing

& Equation

o (1lifl<o | gx(i.j)
gk(l"])_{()(l"[i,j]>t) J P

Measurement field
r[i,J] : Brightness t: Threshold

Influence of threshold

W W W W
t=10 t =40
e e e W

t =50 t =80
Pupil Inner and outer corner




Detection of feature points

=> Variable threshold

Pupil Inner and outer corner

N

: 9i(1.))
-

Center of gravity Outer corner

A ZZI g(l J) Xcl/cr’ycllcr
- Zzg(l i)’

221-90.) Inner corner ¥
Yetrer = Zzg(l i) Xitnr + Yhi/hr

Procedure field = Limited
§-> 10 pixels ; 10 pixels

o

10 pixels 40 pixels

P




Detected example

i . Inner corner

N

fj t=52 !! t =37 ‘J‘ t=89é E t=74

Pupil Outer corner

Proposed system is independent of changes
in the brightness of surrounding environment

Blinking problem

Blinking disturbs feature points detection
I—I

ZZI g(i, j) ZZJ g(i, j)
I/pr: clier — A
" ZZQ(I Y Zzg(l j) ke

Xotrpr = Yorrprs Yorrpe = Voispr (A<a) a :Threshold
A: Pupil area Yo/ Varer:previous time position







Recognition in horizontal direction

A
N

L/

Ax, Ax — Evaluation

<> o Ju =M 1A,
Left eye  Right eye

500 mm

s USB camera

Pre-experiment

200mm

__________________________

Subject gazed

' Panel| | _|__
‘ten targets In order ane ®2D® ®
Subject S



Value Jn according to gazing direction
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Experimental data of JH
with respect to the head position

Horizontal gazing direction was easily judged




(a) Gazing the USB camera (b) Reading a book

(Xpl ’ypl)f__..

A

. (leym) (XonYel)
YP.Q)

(PQ)

(Xcl ’ycl)

—==L_ 0 _-i--z

(;(pl’yp|3 (X1 Yn1)

Eye shape is changed by gazing direction




Y X ;(P’ Q)
y Perpendicular bicecterl }Perpendicular bicecter?2
Xeerr Yeer) 17 e, hishrs Yhi/nr
(Xpllpn ypl/pr)
— Evaluation '
BTN Reading mode
a-b£-24 e 2 2 v=Q-y,<0 :Gazing lower
Q: eb _x6‘3+xpf X 1+xhl
b =— e="2=25 +0.00001 ,
-3 YaYpr VY Operation mode
+ hi :
=T Jv=Q-y,>0 :Gazing upper



Time trajectory of operation

1T [ ] Camera
> wwmww | upper
"0
| ’M\vﬁ lower
200 gt 20
) —1. A 1
'_ WW m right
r s
ik | 0.75 center
left
o T T T 20
Time(sec)

Camera, Left Right | Lower camera

Recognition

Gazing camera

(Jv=>0)N(0.75<JH<1.15)
Gazing left

(Jv=>0)N(JH<0.75)
Gazing right

(Jv>0)N(1.15<JH)
Reading book
(Jv=0)

<

Page tuner operation




Operation method
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] USB camera
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VTR

siate 7

IE SR

100

Zoom




p
Development of an intuitive gazing interface
for page tuner control

N

<

4 N

Proposed system

-Recognition of upper and lower gazing was
pased on eye shape

-Reading and operating states could be judged

- Proposed system doesn’t need calibration




Summary

N

An intuitive Interface can produce a new interactions.

:> E Joystick

Ready

DAL N

Operating

OIS 4




Thank you!!




