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A Computer Interface Realized by a Recurrent Neural Network and a Natural User Interface Based on

Tracking Hand Motion
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Abstract: We developed an interface system by which a user can operate a computer by movement of the hand and fingers,
without touching with a keyboard and a mouse. To implement the interface, we used a gesture sensor (Leap Motion
Controller, Leap Motion, Inc.) to acquire data for movement of the hand and fingers. We used Recurrent Neural Network
(RNN) to discriminate types of gestures from the data. In our proposed system, the user can execute shortcut keys of a
computer by making the gestures. The user can also use functions of a mouse by moving the hand and fingers. In an
experiment, three types of gestures were discriminated by using the RNN. RNN outputted values corresponding to the
gestures successfully. The outputs were transferred to their corresponding shortcut keys of the computer. As an application
of our proposed system, we could control household appliances by using ECHONET Lite.
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Fig. 1 System configuration
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Table 1 Functions of a mouse corresponding to movement of
the hand and fingers

movement of the hand

- Functions of a mouse
and fingers

move the hand move a mouse pointer

tap the forefinger click a left mouse button

tap the middle finger click a right mouse button

Pinch of a thumb and the

forefinger drag operation
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Table 2 Recognition rate of the gestures

gestures recognition rate

draw a straight lines o
from the left to the right 100%

draw a straight line to the depths 98%

draw a straight lines 100%

from the right to the left
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Fig. 2 Learning curve of RNN
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Fig. 3 Experiment image

6. #EiH

RNN & Leap Motion Z i\ T, Y= AF ¥ —I2k VY v g
— Iy FX¥—AN%E, FOBMIIZLY T ZADOHEEL A
T HA 0 F—T =25 L. BETDHA LV H—7T
= —ADJEH & LT, ECHONET Lite® & flAG b5 2 &
TV AT v — L AFEORIEEITHIZ LN TE S, i
IS BICHET S, VoA Fx—lLbdarta— X%
OEEEZ I VTR T T ENESBOBEROHMETH
5.

& 3k

(1) Jun Tani, Naohiro Fukumura, Embedding a Grammatical
Description in Deterministic Chaos: An Experiment in
Recurrent Neural Learning, Biological Cybernetics, vol. 72,
no. 4, pp.365-370, 1995.

(2) Leap Motionfl, API Reference,
https://developer.leapmotion.com/
documentation/skeletal/cpp/api/Leap Classes.html

(3) ATHE, C++Thh ¥ B Leap MotionBH ¥,
http://www.buildinsider.net/small/leapmotioncpp

@) HRXEHY =—a o —2Y 1 = ZBFSERT,
http://kadecot.net/blog/1479/, MoekadenRoom: =7 =
oW V=T BEHOTIaL—4

GS8-1-2



	myTF_U: GS8-1
	myTF_0: GS8-1-1
	myTF_1: GS8-1-2


