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Abstract

Elderly people these days suffer from wrist tenosynovitis in their hands and
have problems using a mouse because of the pain when bending their thumb
and wrist. In this paper, the mouse on the computer screen is controlled
through the gestures of the camera. In order to obtain the finger bending
angle, the two-dimensional vector is solved to obtain the angle between the
finger and the palm to distinguish the gesture. When the camera recognizes a
defined gesture, the mouse pointer on the computer screen performs the
corresponding mouse action, such as left click, right click, left double click,
and pointer movement. The mouse is controlled through gesture recognition
to help the elderly with wrist tenosynovitis use the mouse.
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Fig 1. Causes of Wrist Hortonitis
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Fig 11. Test gesture three's identification using wrist guards
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Fig 12. Test gesture four's identification using wrist guards
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Fig 13. Patient 1 Data used to measure the possible angular range in which
the finger can be bent naturally with the finger bent at a different angle

SR} 20 664, of, &5 WY Zu(edeE SAE 4 9l8) Yokl &M e 21 B

r

T3 14, 8} 2 A2 71tS 2R AEjoN A Che AEe
FRA 27lete PRY & b Pse 2 WelE 54| Ysh ALt dlolg
Fig 14. Patient 2 Data used to measure the possible angular range in which
the finger can be bent naturally with the finger bent at a different angle

| 11



At 3 604, of, &5 AxY 158N S92 =4 &80 Atk

72 15, 8} 3 AIAR 2712 2R YEolA AlRAR) Che e ey
a71ehe 1R 4 ok JRsE 2w WelE B4l lsh ALgat clole]
Fig 15. Patient 3 Data used to measure the possible angular range in which
the finger can be bent naturally with the finger bent at a different angle
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Fig 16. Patient 4 Data used to measure the possible angular range in which the
finger can be bent naturally with the finger bent at a different angle
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Table 1. Measurement results of the range of angles at which the index, middle finger, ring finger,
and possession of the patient with wrist hay fever can be bent (5 persons)

Patient1 Patient?2 Patient3 Patient4 Patientb
(Units:") (Units:") (Units:") (Units:") (Units:")
Index Finger (31~60)° (40~53)° (31~55)° (35~60)° (20~65)°
Middle Finger (36~57)° (38~55)° (30~57)° (40~57)° (24~58)°
Ring Finger (34~61)° (33~60)° (33~54)° (38~56)° (22~59)°
Possession o o o o o
Finger (35~57) (37~57) (32~57) (39~67) (21~60)
Degree range
where all four ° ° ° o o
fingers can be (36~57) (40~53) (33~54) (40~56) (24~58)
bent
Degree range
where all four
fingers of all (40~53)°
patients can be
bent
9 B2 BB 22 AAY $AQ) AX|, FX), K|, 2K 2} 4719 37 24wt 71 2 ol BE (40~53) 7}
= 99 Yol 7RI 2 9188 Ch. J32hA] (40~53)° ZHe WSjoA AASH AIAXQIAl Hetest sha
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Table 2. The test limit is 40° to determine whether the finger is bent(50 each gesture)
Number of correct Number of identification Recognition rate
identification errors (Units:%)
The gestuer one. 48 2 96%
The gestuer two. 43 7 86%
The gestuer three. 37 13 74%
The gestuer four. 40 10 80%
Average 42 8 84%
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Table 3. The test limit is 45° to determine whether the finger is bent(50 each gesture)
Number of correct Number of identification Recognition rate
identification errors (Units:%)
The gestuer one. 47 3 94%
The gestuer two. 43 7 86%
The gestuer three. 43 7 86%
The gestuer four. 41 9 82%
Average 43.5 6.5 87%
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Table 4. The test limit is 49° to determine whether the finger is bent(50 each gesture)

Number of correct Number of identification Recognition rate
identification errors (Units:%)
The gestuer one. 48 2 96%
The gestuer two. 47 3 94%
The gestuer three. 46 4 92%
The gestuer four. 47 3 94%
Average 47 3 94%
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Table 5. The test limit is 53" to determine whether the finger is bent(50 each gesture)

Number of correct Number of identification Recognition rate
identification errors (Units:%)
The gestuer one. 41 9 82%
The gestuer two. 44 6 88%
The gestuer three. 43 7 86%
The gestuer four. 40 10 80%
Average 42 8 84%
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Fig 18. Patient 1 with wrist hay fever (male, 62 years old, subjective
symptoms of wrist hay fever level 1 only have local pain) Test for ease
of use of 4 gestures designed with a threshold of 49°
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Fig 19. Patient 2 with wrist hay fever (female, age 60, subjective
symptoms of wrist hay fever 1 only have local pain) Test for ease of

use of 4 gestures designed with a threshold of 49°
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Fig 20. Patient 3 with wrist hay fever (male, 71 years old, wrist hay fever level 2
can move actively and has trigger finger canton ringing symptoms) Test for ease of

use of 4 gestures designed with a threshold of 49°
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Fig 21. Figure 21. Patient with wrist hay fever 4 (male, 63 years old,
subjective symptoms of wrist hay fever 1 only have local pain) Test for
ease of use of 4 gestures designed with a threshold of 49°
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Fig 22. Patient 5 (female, 59-year-old, subjective symptoms of wrist

hayitis 1st class) has only local pain) Test for ease of use of 4 gestures

designed with a threshold of 49°
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Table 6. Analyzing gesture recognition test results(50 each gesture)

ol mE 514 Lehdct

Number of correct Number of identification Recognition rate
identification errors (Units:%)
The gestuer one. 48 2 96%
The gestuer two. 47 3 94%
The gestuer three. 46 4 92%
The gestuer four. 47 3 94%
Average 47 3 94%
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Table 7. 10 Calculation of average processing time per frame per frame

Alrel

start.time 1¥ =4t 519 start_time 4= tim-

ot HAE ARS off S

Frame average cast(frame)
0-9 1.627s
10—19 1.306s
20—29 1.626s
30—39 1.665s
40—49 1.496s
50—59 1.525s
60—69 1.626s
70—79 1.513s
80—89 1.553s
90—99 1.546s
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