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Approach of Large Screen Gestural Interaction
with Wearable Mobile Device

ENKHBAT DAVAASURENT! and JiIRo TANAKAT?2

In the past years, large screens have been used more and more in various
locations and situations, and their use will likely increase in the future. When
people collaborate with multiple large screens, gesture interactions are used
widely. However, in conventional methods of gesture interaction, when there
are multiple users, simultaneous interaction is difficult and the users must op-
erate the computer when sharing information. In this study we have proposed
a method using a wearable mobile device and we have developed a prototype
system. In our system, the user wears a camera-equipped mobile device like a
pendant, and interacts with a large screen. This system enables multi-user and
hand gestures only interactions.
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Fig.1 Overview of proposed system

21 O0O00O0O0OO0OODOO

0000000 AD0OOOO0OODOOOOODODOOO0O0O0OOO0O00BOODO0000O
ocooboooooooboooooooobobobooOobooooooooOobOoboobooOoDooon
gobooooooboboooooobooboobooooooooooooooboooooa
O000AQOOOOOOOOO0ODOOOOOO0O0O0DODOOOOO0OO0O0O0OOOO0O000O0
goooooooooodoooooooboooooooooooooooboooooooo
oobooboboodooooooooooooooobooooobooooooooooooooo
goooobooooooooobooboooooooboboooooooboobooOoboOooooDooo
gbooobobooooooobooooboboboobOoOoboOobOOobbUObDbOOoDOOoDbo
ooooooooooooooboooooobooboOoboO0ooobooOoboOoboOooooooDooo
gooooboooooooooboooooobooobobooooooooooboobooooooDooboo
000000000 000O0000oo0o0o0oooO0o00oo0 ADOooooooooo
gobooooobooooobooboooon

ooooooobooooOooooooOobOO0oOoO0oOooooboOoOOObOOoOooobooOobOOoOon
cooooooooooOoboooooobbOOoOooboooooooooOobObOOooooooo
coooooobooooooooboooboooboobo0oooobOoOoboOoOooooooboboOonon
gooooboboboooodooooobooooboobooooooooooooooooooon
gooobobooooooooboooooboboooooooboooooooooooooon
oooboobooooooobocoooooOobooooOooooobooOooobOoOooOoObo
obooooboooboocooboooooo

3. J00D0OO000DOOMobaJesl

3.1 0O0OO0O000
goboboooooooooooooobooOoboooooooboOoOoooobooOobobOoboOooon
goooboil1oooobo0oooooooboobooooo0ooboooooooboOoooooDooo
0000000000000 000000000 Android00000000O0DOOOOO
gobooooobooooboooooooboooooOoooooOooobooOooboooon

3.2 0DOOOOOODOO
goooooooooooooooboooboooobooOobo0oooooboOooooooDoon
gooooboooooooooooboooooooooooooooboooooooooDboo
goobooooobooooobooooooooooobooobboooboboOoooo

3.2.1 0O0O0O0O0OO
ooboobooooobooboOooobooOobooobooooboOoD0obobooOoo2000000
o3000o0oooooooooooooboboboboobooon 200

a b c d e

02 0D000000000000a000 bOOOO c0200 d0O300 e0O0OO
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Fig.4 Zoom and rotate
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Fig.3 Relocate
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Fig.6 Collaboration
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Fig.5 Get and present

e JOOODODO
gboboooobooodobooobooboobooooboOobOUoOoOobboOoboOooDo
uobooooboooboocoooooooOooboooon 300

e JO0OOOOOODOOOO
ooooooooooooooooooboobooooooooooobo2000000000
gooooooooobooooboooooboooboboooooooboooooobooboboobooboOooo

cooboooooooobooOoOoO0ooOoooooOobooooOobOoOoooooboboooOoboOonon
oooooooono 400

e JOOOOO

gooobobooooooobobo 2000000000000 0ooooobc00oooon
coooooOoOoobooosooobo0oooobooooOoooooooooobooooOoDbOOOnon
goooboooooodooooob 20000000 oobooooOoOocO0OoooOoOOobon
oobooooboomdg 50

e JOOOO

20000000000 OOCcO0O0OOOO0ObOOODOOOOODODbODOOOOOODOROO
ooo end

4. ODO0OO0OO0OO

00000000000 000000 Android00000O00OO00O0ODOOOOOOOO
gooobooooooooboooooooooooooobooboooooooooooooDoon
goboooooooooooooboobooooboooooobooooobooboog rToooOoo

07 0OO00OOOoOoOoOoooooOOo
Fig.7 Look of worn mobile device
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Fig.8 System structure
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Fig.9 Communication system
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Fig.10 GUI of large screen side application
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© Gesture

o type: GestureType
o hand1: Hand
o hand2: Hand
o contours: List<Mat>

@ Gesture(frame: Mat): void
@ Gesture(str: String): void
@ getType(): int

@ getHand1(): Hand

@ getHand2(): Hand

@ getString(): String
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© GestureType

@ Gesture(): void <

© Hand

GESTURE_NO: int
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GESTURE_1: int
GESTURE_2: int
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GESTURE_S: int
GESTURE_00: int
GESTURE_01: int
GESTURE_02: int
GESTURE_03: int
GESTURE_04: int
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center: Point
o fingers: Finger{]
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@ Hand(): void
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@ Hand(str: String): void

@ findFinger(tip: Point): void

@ isSet(): boolean

@ getCenter(): Point

@ getFinger(num: int): Finger

@ getFingerNum(): int

@ getString(): String
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© Finger
o isReal: boolean
o tip: Points

@ Finger(): void

@ Finger(tip: Point): void
@ Finger(str: String): void
@ addPoint(tip: Point): void|
@ isSet(): boolean

@ getTip(): Point

@ getTipString(): String
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o tips: List<Point>
o midle_point: Point
@ Tips(): void
@ Tips(p: Point): void
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@ addPoint(p: Point): void
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@ getType(): int

@ getString(): String
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Fig.11 Relation of gesture managing classes
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Fig.12 Skin color detection (a.Original image, b.Extraction of skin color area, c.Image after the

noise removal)
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Fig.13 Detection of hand and center point (a.Extraction of contour, b.Filtering, c.Cener of area)
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Fig. 14 Detection of finger tip (a.Detection of convex hull, b.Candidate points of finger tip,

c.Detection of finger tip)
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Fig. 15 X,Y,Z axis of mobile device
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Fig. 16 Selection of large screen (look from above)
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