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Gesture Spotting by Web-Camera in Arbitrary Two Positions and
Fuzzy Garbage Model

Seung-Eun Yang'

ABSTRACT

Many research of hand gesture recognition based on vision system have been conducted which enable user operate various electronic
devices more easily. 3D position calculation and meaningful gesture classification from similar gestures should be executed to recognize
hand gesture accurately. A simple and cost effective method of 3D position calculation and gesture spotting (a task to recognize
meaningful gesture from other similar meaningless gestures) is described in this paper. 3D position is achieved by calculation of two
cameras relative position through pan/tilt module and a marker regardless with the placed position. Fuzzy garbage model is proposed to
provide a variable reference value to decide whether the user gesture is the command gesture or not. The reference is achieved from
fuzzy command gesture model and fuzzy garbage model which returns the score that shows the degree of belonging to command gesture
and garbage gesture respectively. Two-stage user adaptation is proposed that off-line (batch) adaptation for inter-personal difference and
on-line (incremental) adaptation for intra-difference to enhance the performance. Experiment is conducted for 5 different users. The
recognition rate of command (discriminate command gesture) is more than 95% when only one command like meaningless gesture exists
and more than 85% when the command is mixed with many other similar gestures.

Keywords : 3D Position Recognition, Gesture Spot, Fuzzy Garbage Model, User Adaptation
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Table 1. Feature candidate for gesture recognition
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Table 2. Bhattacharyya distance for different feature number
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Table 3. Selected feature for command recognition
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Table 4. Fuzzy rules for up command recognition

- If Ais ZO and B is ZO then Out is ZO
- If Ais ZO and B is PS then Out is ZO
- If Ais ZO and B is PM then Out is ZO
- If Ais ZO and B is PB then Out is PS
- If Ais PS and B is ZO then Out is PS
- If Ais PS and B is PS then Out is ZO
- If Ais PS and B is PM then Out is ZO
- If Ais PS and B is PB then Out is PB
- If Ais PM and B is ZO then Out is PB
- If Ais PM and B is PS then Out is PM
- If Ais PM and B is PM then Out is PB
- If Ais PM and B is PB then Out is PS
- If Ais PB and B is ZO then Out is PB
- If Ais PB and B is PS then Out is PB
- If Ais PB and B is PM then Out is PM

- If Ais PB and B is PB then Out is PS
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Table 5. Fuzzy rules for garbage gesture recognition

If A is ZO and B is ZO then Out is ZO

If A is ZO and B is PS then Out is PM

If A is ZO and B is PM then Out is PB

If A is ZO and B is PB then Out is PB

If Ais PS and B is ZO then Out is PM

- If Ais PS and B is PS then Out is PM

- If Ais PS and B is PM then Out is PM

- If Ais PS and B is PB then Out is PM

- If Ais PM and B is ZO then Out is PS

- If Ais PM and B is PS then Out is PS

- If Ais PM and B is PM then Out is PS

- If Ais PM and B is PB then Out is ZO

- If Ais PB and B is ZO then Out is ZO

If A is PB and B is PS then Out is PS

If A is PB and B is PM then Out is ZO

- If Ais PB and B is PB then Out is ZO
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Table 6. Fuzzy parameters which will be applied for optimization
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Table 8. Partial derivative for input membership function
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Table 9. Up command recognition from eating garbage gesture

FHHIZERE THX] 7HHIX] 2

A E + 7heA] w2l 7 A B2E -

ahte] EH % haA EH) Al2=E] A g
RR | FN | FP | RR | FN | FP | RR | FN | FP
1| 91 10 8 98 4 0 100 0 0
2| 4 32 20 74 30 2 100 0 0
3| 72 36 20 93 6 96 0 8
41 92 6 10 | 100 0 100 0 0
51 4 44 74 80 38 2 9 0 2

Table 10. Up command recognition from various garbage
gestures

SREL
Chad #eg)

RR | FN | FP | RR | FN | FP | RR | FN | FP

A ma -
Sk

1] 61 16 62 62 64 12 85 16 14
2| 64 28 | 4 62 58 18 88 6 18
3| 57 24 62 53 74 20 99 2 0
4| 55 34 56 87 4 22 98 2 2
5| 62 6 70 82 6 30 94 4 8

Table 11. Left command recognition from reading garbage
gesture
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RR | FN | FP | RR | FN | FP | RR | FN | FP

49 26 76 9% 8 2 97
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Table 12. Left command recognition form various garbage
gestures
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RR | FN | FP | RR | FN | FP | RR | FN | FP
1| 61 48 30 8 8 36 88 2 22
2| 56 42 46 58 2 82 96 2 6
3| 8 16 20 78 0 4 95 4 6
4 | 45 36 74 45 82 28 98 4 0
5| 4 8 32 90 0 20 97 0 6
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