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Gesture Recognition Algorithm by Analyzing Direction Change of Trajectory

Jahng-Hyon Park * and Minsoo Kim*

ABSTRACT

There is a necessity for the communication between intelligent robots and human beings because of wide spread use
of them. Gesture recognition is currently being studied in regards to better conversing. On the basis of previous research,
however, the gesture recognition algorithms appear to require not only complicated algorisms but also separate training
process for high recognition rates. This study suggests a gesture recognition algorithm based on computer vision system,
which is relatively simple and more efficient in recognizing various human gestures. After tracing the hand gesture using
a marker, direction changes of the gesture trajectory were analyzed to determine the simple gesture code that has
minimal information to recognize. A map is developed to recognize the gestures that can be expressed with different
gesture codes. Through the use of numerical and geometrical trajectory, the advantages and disadvantages of the
suggested algorithm was determined.
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Fig. 1 Gesture recognition algorithm
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Table 1 Example of elements and direction changes for
the ideal gesture trajectory
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Fig. 8 Direction change graph after flattening (above)
and differentiation of the direction change (below)
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Fig.13 Gesture map for the experiment

Table 2 Result of recognition

Result Trajectory of gesture
22 20 2

Success l 2 2 :2

Failure 2 a.) QJ
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Fig. 14 Gesture codes failed in recognition
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Fig. 15 Gesture map added to recognize the failed codes

£o] 7}5EH o3 AxA P AFZE FF
Aol 9ste] AlgAivlc e A BES ALA
o] £33l Q1o 7HFs )

A vzt BHor ¥ 7bA] =¥3 vy
2 9 e AEY g AM2A 4 AYL I
ek AEg A=A TF /NFE Table 3 7
2o 282 47 3.5 79 Stage B ojFold A
2+e, AL, Ee] AiAAH J4es Agdgen
YL B F de Ut do Ao W
> m#3lA Fa g skA AL nEIATh =

o o
Ao AS we Mgt we Aol Al
Mg AMT @ AARTL ARe] Jeng F

bl
7HA R A4 g fs F A A=A P& AL
3}

gatgich.
Age daeln 2@ Azt AsA A
A4E gl A2A W AL FA U 2



S0 @RPUIANA AnY A4S

B ¥ 7HAe A9E Aslsn 2E Axe) 43

Seh Ade AdF AL 27 03 6
AzAZL 5% 7R 974 Y3 BT 0 Q)

ol & Aol ol ‘0 609 AxAd Z=7t
Fig. 16 A A& vl2d A7t 237 wio]
o ol# A% A2AH FRL B =54 AY
@ AaAel W ds Anwe o8d A4 ¥
HozE 7hsstA o o B2 HRE o] &3}
= e Yol aTH,

Table 3 Gestures used for experiment

0,1,2,3,4,5,6,7,8,9
Triangle, Quadrangle, Star

Number
Figure
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Fig. 16 Similar gesture codes from different gesture
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