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Research and Application of Gesture Recognition and Rehabilitation
System Based on Computer Vision

CHEN Zhuanglian, LIN Xiaole, CHEN Yinju, HUANG Qiuying, LI Chao
(Information Technology College, Guangdong Light Industry Vocational and Technical College, Guangzhou 510300, China)
Abstract: Aiming at the problems of single function of rehabilitation equipment for hand rehabilitation in medicine, repeated and
boring movements during training, and slow recovery process, a gesture recognition rehabilitation system based on computer vision is
proposed. First, it introduces the key technologies of computer vision such as image acquisition, segmentation, smoothing, classifica-
tion, and recognition. Second, it focuses on the implementation details of the gesture rehabilitation system. Collect gesture sample da-
ta of people of different ages and genders through the camera, establish a rehabilitation gesture database, use computer vision, convo-
lutional neural network, PyQt graphical interface and other technologies to build a rehabilitation system, and provide interesting, effi-
cient and convenient rehabilitation training programs and treatments methods to make up for the shortcomings of traditional rehabilita-
tion therapy. The experimental results show that the system is reliable and get 96 % accuracy, not only can increase the patients in-
terest and enthusiasm for rehabilitation training, but also the price is lower than other rehabilitation equipment, and the application
prospect is broader.
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global gestname, sample_nums, path, saveimg if(self. is_cam-

era_opened= =False) ;
QMessageBox. warning(self, 2845, RITIF 515K
else:

if self. hand_name. text() =="",
gestname= self. hand_example. currentText()
else:
gestname = self. hand_name. text()
sample_nums= self. hand_num. value()
print(gestname—+ str(sample_nums))
try:
os. makedirs(’. /geskind/+ gestname)
except OSError as e:
print(gestname + 32 B A @)
path = ", /geskind/" + gestname + "/"
if gestname == ",
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else:
saveimg = True
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ret, self. frame = self. camera. read()
self. frame = cv2. {lip(self. frame,3)
roi = self. binaryMask(self. frame, x0, y0, width, height)
framecount = framecount + 1
2.1.2 KR sk
o T REART 3o U G i A 5 0L R 20 R AL S

BB M www. jsjclykz. com



© 206 - P A 5 45

529 &

AR, TEHNSGE AR B AL, M A Opency H (H
cv2. Imread O 7K E R m##E ok, Hi# i Numpy 19 ar-
ray O JriE¥GE R A7 I8 — 1k, 7 0 Rl 4t v 455 280 1 i i
BEFUKS BE . SRS (8 F LabelBinarizer () 34T — {H £k &b 21,
B G A B R A %, B K R,
EACIK B R A blur O J7 L dE4T - A0 3, B A% BT
A, A pickle. dump (Ib, ) ¥ #r B AR AR AF N dat
SO Dy BRI G TR ], BRI E S TR .

cv2. Imread ()

R 1 HRLE
np. array (data, dtype Open (LABEL_NAME,
=NofloatNo) /255. 0 NowbNo)
RAEFRE
A i
binaryMask ()
bl
— (A ur ()

5 P 5 o Ak AR

2.1.3 MM Igy

ZFHRERENMEMELEHOE 5 M ERZE, 34
WALZFPIA 2 ER)Z . Hob 5 AEBZNEBRZRST K
INER—RE L BRSO B2 32, 64, 64, 128, 128,
HAERE R AT HFT M Relu BE EE, 3 M iLERAN
Je 2% 2 RN R 2 MERORMACRAE . 54218 302 Z
HARGERM T Dropout ™ FibL % F 500 #i & LS4, kX
WEHARZ G UM GA S T L — ki By ik 4. &
J& 7ES 2 2R Softmax R BOR 25 K 17 70 Ktk . G
(T UNEE

£ P2 ) 2% A 2

model = Sequential(\)

£ E-REERME—E i
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model. add(Conv2D (128, (3. 3), padding="same" . activation
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model. add(MaxPooling2D(pool_size=(2,2) , strides=(2,2)))

5 RERZ

model. add(Flatten())
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model. add(Dense(class_num,activation="softmax"))
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