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> Youlube =»

0 test_0.npy
0 test_1.npy
0 test_2.npy
0 test_3.npy
n test_4.npy
0 test_5.npy
il test_6.npy
0 test_7.npy
0 test_8.npy
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of 7¢HA

label = np.zeros((9))

i in range(len(video_path)):

cv.destroyAllWindows ()

cap = cv.VideoCapture(video_path[i]) ## _data =0 A S

Lower 1 for
body
resisting. ‘/

frame_num = 0
print( , video_path[i])
while (cap.isOpened()):
ret, frame = cap.read()
if not ret:
eak

cv.imshow( , cv.resize(frame, =None, =.5, =.5))

tmp = cv.waitKey() & Oxff # = =

print( , tmp)
if tmp == ord( N # Q! HO 5 5 US HO
continue

elif tmp == ord('q'): o e =
break

Lif 48 <= tmp <= 59: X0l HO s
vhile os.path.isfile(img_dir+ %(tmp-48, label[tmp-48])):

label[tmp - 48] += 1

All that cv.imwrite(img_dfir+ %(tmp-48, label[tmp-48]), frame)

speed,

and this

{ relaxed label[tmp-48] += 1

at the

§ finish
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starter 1: (91, 25, 3)
front_starterl.npy : (55, 25, 3)
front_starter2.npy : (47, 25, 3) starter 2: (56, 25, 3)
front_starter3.npy : (72, 25, 3) starter 3: (82, 25, 3)
front_starter4.npy : (23, 25, 3) starter 4: (29, 25 3)
front_starter5.npy : (32, 25, 3)
front_starteré.npy : (26, 25, 3) starter 5: (37' 25, 3)
front_starter7.npy : (60, 25, 3) starter 6: (29, 25, 3)
starter 7: (85, 25, 3)
12t7| DB 2517| DB







=3 + 2E57)

def

normalizeAndCalcDegree(data):
(0L 15 16
25 feature point + 10 degree data(3, 2, 1(vertical), 1(horizon), 5, 6, 9, 10, 12, 13, 8) 17" o 18
:param data: OpenPose feature point

:return: 60 x 1 ndarray (normalized point + normalized degree)

mun 2'7 .
result = np.zeros((61), dtype=np.floaté4)
3

result[:50] = normalization(data).reshape((50))
result[50] = calcDegree([data[4], data[3], data[2]]) 4 9 S
result[51] = calcDegree([data[3], data[2], data[1]])
result[52] = calcDegree([data[@], data[1], data[8]])
result[53] = calcDegree([data[2], data[1], data[5]])
result[54] = calcDegree([data[1], data[5], data[é]]) 10

13

result[55] = calcDegree([data[5], data[é6], data[7]])
result[56] = calcDegree([data[8], data[9], data[10]])
result[57] = calcDegree([data[9], data[10], data[11]])

result[58] = calcDegree([data[8], data[12], data[13]])
result[59] = calcDegree([data[12], data[13], data[14]]) ij)\24 21 14
result[60] = calcDegree([data[9], data[8], data[12]]) 23 - 19 20

return result
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o J\ AL
= M= of5A|ZSLIC ©:[4040000110]
1:[3113111111]
m:t;at:ss: 0.2722 - categorical_accuracy: 0.9478 2 - [2 229292929222 2]
3 [3333111314]
Layer (type) OQutput Shape Param #
4 [545 400033 5]
Tlatten (Flatten) (None, 56) 0
5 [155555555 5]
dense (Dense) (None, 256) 13056 6 [6 6 5 2 6 6 6 6 6 6]
dropeut ooty e e N 70/70 - @s - loss: 1.1938 - categorical_accuracy: 0.6857
dense_1 (Dense) (None, 256) 65792 0 - [0 000000000000 006GO O 0]
CLl0.28 ) L0, e ¢ 1:[3311111111311111111 3]
dense_2 (Dense) (None, 128) 32896 2 :[22222222222222222222]
dropout_2 (Dropout)  (None, 128) 0o 53:[2633003311333333333 3]
P - T o 4 : [005 4004440444443 44443]
5 - [5 555555555 6 55555555 5]
dense_4 (Dense) (None, 7) 455
6:[66666666666622666622]

Total params: 120,455

Trainable params: 120,455 [ 10 25 59 72 91 103 124]
e 140/140 - Os - loss: 1.6439 - categorical_accuracy: 0.8357
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=1

Epoch 100/100
970/970 - Os - loss: 0.0725 - categorical_accuracy: 0.9856
Model: "sequential"

Layer (type) Output Shape Param # model_is12 = tf.keras.models.Sequential([
----------- === tf.keras.layers.Flatten(input_shape=(25, 2)),
flatten (Flatten) (None, 50) 0 tf.keras.layers.Dense(256 ) kernel _initializer='he_normal' ctivation='relw’,§
ke T e as T egutarizers. 12(1e-3) ),
dense (Dense) (None, 256) 13056 tf.keras. Layara.Dropout(0.4),
tf.keras.layers.Dense(256 _kerpel Goitislizer='he noemal' —activation='relu',)
kernel_regularizer=tf.keras.regularizers.12(le-3)),
dropout (Dropout) (None, 256) = tf.keras.layers.Dropout(0.4),
tf.keras.layers.Dense(128, kernel i'itiJlizur='he_normal'L activation='relv',}§
dense_1 (Dense) (None, 256) 65792 kernel regularizer=tf.keras.regularizers.12(1e-3)),
tf.keras.layers.Dense(3, activation='softmax')
dropout_1 (Dropout) (None, 256) 0] 1)
dense_2 (Dense) (None, 128) 32896 S6D = tf.keras.optimizers.SGD(1lr=.00005)
adam = tf.keras.optimizers.Adam(learning_rate=.00001)
model_is12.compile(optimizer=adam, loss='categorical_crossentropy', metrics=['categorical_accuracy'])
dense_3 (Dense) (None, 3) 587 model_is12.fit(x_train, y_train, epochs=1068, verbose=2) -
Total params: 112,131 model_is12.summary()
Trainable params: 112,131
Non-trainable params: 0 predict = model_is12.predict(x_test)

40/40 - Os - loss: 0.0175 - categorical_accuracy: 1.0000
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1028/1028 - Os - loss: 0.1004 - categorical_accuracy: 0.9679

Model: "sequential"

Layer (type)

flatten (Flatten)

(None, 50) (]
dense (Dense) (None, 256) 13056
dropout (Dropout) (None, 256) 0
dense_1 (Dense)  (Nome, 256) 65792
dropout_1 (Dropout) (None, 256) 0
dense_2 (Dense) (None, 128) 32896
;;;pout_z (Dropout) --- (None, 128) 0
dense_3 (Dense) (None, 128) 16512
dense_4 (Dense) (None, 5) 645

Total params: 128,901
Trainable params: 128,901
Non-trainable params: 0

model_is47 = tf.keras.models.Sequential([

tf.keras.layers.
tf.keras.layers.

tf.keras.layers.
tf.keras.layers.

tf.keras.layers.
tf.keras.layers.

tf.keras.layers.
tf.keras.layers.

tf.keras.layers.

1

Flatten(input
Dense (256, ker
Kernec_T
Dropout(0.4),
Dense (254 L
kernel_r
Dropot &{0wily
Dense(128, ker
kernel_r
Dropout(0.4),
Dense (128, ker
kernel_r

Dense(5, activ

shape=(25, 2)),
nel_initializer="he_normal')

egutdl L2

spnol _dpdtdolioon="ha _nonmal '

on="relu', §
saac | .KEI'GB.I'EgULul‘lzer‘S.LZ(lE‘s)) .

g

eqularizer=tf.keras.regularizers.12(1e-3))

nel_initializer="he_normal’', ncT1/n"f‘='relu',3
egularizer=tf.keras.regularizers.12(le-3)),

nel_initializer="he_normal', activatio ='P91U',k
egularizer=tf.keras.regularizers.12(1e-3)),

ation='softmax"')

SGD = tf.keras.optimizers.S6D(1r=.00005)
adam = tf.keras.optimizers.Adam(learning_rate=.00005)

model_1is47.compile(o

ptimizer=adam,

Lloss='categorical_crossentropy', metr

model_is47.fit(x_train, y_train, epochs=200, verbose=2)

model_is47.summary()

predict = model_is47.predict(x_test)
model_is47.evaluate(x_test, y_test, verbose=2)

cs=['categorical_accuracy'])



trainl = np.load("../data/np/front_pro%d.npy"%(num) )
train2 = np.load("../data/np/front_starter%d.npy"%(num))
train3 = np.load("../data/np/front_mid%d. npy"%(num |)
train4 = np.load("../../front_0.npy")

test = np.load("../data/np/test%d.npy"%(num))

for pose_num in range(é):

x_train = [

y_train = []

x_test = []

y_test = []

for i in range(len(trainl)):

for

for

for

for

x_train.append(utils.chosePart (utils.

y_train.append(1)
i in range(len(train2)):

Xx_train.append(utils.chosePart(utils.

y_train.append(0.1)
i in range(len(train3)):

x_train.append(utils.chosePart(utils.

y_train.append(0.75)
i in range(len(traing)):

x_train.append(utils.chosePart(utils.

y_train.append(0.0)
i in range(len(test)):

normalizeAndCalcDegree(trainl[i]) pose_num) tolist())

normalizeAndCalcDegree(train2[i]) pose_num).tolist())

normalizeAndCalcDegree(train3[i]) pose_num).tolist())

normalizeAndCalcDegree(train4[i]), pose_num).tolist())

x_test.append(utils.chosePart(utils.normalizeAndCalcDegree(test[i]) pose_num).tolist())



model = tf.keras.models.Sequential([

tf.keras.layers.Dense(256, kernel_initializer='normal', activation='relu',6\
kernel regularizer=tf.keras.regularizers.12(1le-3)),
tf.keras.layers.Dropout(0.4),
tf.keras.layers.Dense(256, kernel_initializer='normal', activation='relu',)
kernel_reqularizer=tf.keras.regularizers.12(1le-3)),
tf.keras.layers.Dropout(0.4),
tf.keras.layers.Dense(256, kernel_initializer='uniform', activation='relu',}
kernel _reqularizer=tf.keras.regularizers.12(1le-3)),
tf.keras.layers.Dropout(0.4),
tf.keras.layers.Dens¢ (1, activation='relu')
1)
optimizer = tf.keras.optimizers.Adam(lr=1e-4)
model.compile(optimizer=optimizer, loss='mse', metrics=['accuracy'])
model.fit(x_train, y_train, epochs=50, verbose=0)
model.evaluate(x_train, y_train, verbose=2)

print("pose”, num, " Scores", pose_dict[int(pose_num)])

model.summary ()

print(model.predict(x_test))
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feature point input

find start pose

normalization chose part

calculate score

calculate degree

next frame

timer ++

new feature point

is next pose?
or
timer > 10?




n O.npy
| | 1.npy
| | 2.npy
| | 3.npy
] 4.npy
| | 5.npy
| | 6.npy
| | 7.npy
| ] 8.npy
| ] 9.npy
n 10.npy
| | 11.npy
| | 12.npy
| 13.npy
W 14npy
| | 15.npy
n 16.npy
W 17.npy
W 18.npy

2021-12-05 2% 9:45
2021-12-05 2F 9:45
2021-12-05 2% 9:45
2021-12-05 2% 9:46
2021-12-05 2% 9:46
2021-12-05 2% 9:46
2021-12-05 2% 9:46
2021-12-05 2% 9:46
2021-12-05 2= 9:47
2021-12-05 2= 9:47
2021-12-05 2= 9:47
2021-12-05 2= 9:47
2021-12-05 2= 9:47
2021-12-05 2= 9:47
2021-12-05 2= 9:47
2021-12-05 2= 9:48
2021-12-05 2% 9:48
2021-12-05 2% 9:48
2021-12-05 2% 9:48

NPY I+t
NPY Op!
NPY op!
NPY I
NPY I
NPY T+t
NPY TH!
NPY TH!
NPY T+t
NPY T+
NPY T2
NPY !
NPY TH!
NPY T+t
NPY T+
NPY T+
NPY T+
NPY T+
NPY TH



real time

find start pose

calculate score

next frame

o
=

NI ES

timer ++

imageToProcess = cv2.resize(frame =N =
datum.cvInputData = imageToProcess
opWrapper.emplaceAndPop(op.VectorDatum([datum]))

keypoint = datum.poseKeypoints
ARSI - 1212_outmp4 - u X
{~ IESR TP R S S (v W Q % =4

31

user pose num :0

AR

keypointGolf = keypoint[isgolf_ind]
keypointGolfNorm = utils.normalization(keypointGolf)



CEIRT N ER A ES

find start pose
calculate score

next frame

8 All that
speed,
and this
relaxed
at the
finish.




real time 12|15

find start pose predict3 = model_pose_num.predict(keypointGolfNorm.reshape((1, : )))
¢ predict3, predict3.shape)
np.sum(predict3[ :71) > . userPoseNum <

userPoseFlag =

calculate score

np.sum(predict3[ :2]1) > . (userPoseNum == userPoseNum >= 5):
userPoseflag =

(predict3[ ] > <= userPoseNum <= 2) predict3[ 2] > L
next frame timer ++ userPoseFlag =
userPoseNum =
updateFlag =
i (6):
tmp = vutils.chosePart(utils.normalizeAndCalcDegree(keypointGolf), i)
partScore[i] = (model_score[2][i].predict(tmp.reshape( )))




real time €112|&

elif userPoseFlag ==

predict12 = model_is12.predict(keypointGolfNorm.reshape(1,25,2))
print("12", predictl2)
mypose = np.argmax(predictl2, =1)[0]
M = np.max(predictl2)
userPoseNum = mypose
print("pose score ", M + predict3[0, userPoseNum], np.count_nonzero(keypointGolfNorm))
if (M > .98 or frameNumber % 10 == 0) and np.count_nonzero(keypointGolfNorm) >= 45
updateFlag = True
for i in range(6):
tmp = utils.chosePart(utils.normalizeAndCalcDegree(keypointGolf), i)
partScore[i] = (model_score[mypose][i].predict(tmp.reshape((1,53))))

# print("part score : ", mypose, partScore)



real time €112|&

elif userPoseFlag == 1:
predict47 = model_is47.predict(keypointGolfNorm.reshape(1,25,2))
print("47" predict47)
mypose = np.argmax(predict47, =1)[0]
userPoseNum = mypose+3
M = np.max(predict4?7)

print("pose score : ", M + predict3[0, userPoseNum], np.count_nonzero(keypointGolfNorm))
if (M > .98 or frameNumber % 10 == 0) and np.count_nonzero(keypointGolfNorm) >= 45:
updaterLag = Irue

for i in range(6):
tmp = utils.chosePart(utils.normalizeAndCalcDegree(keypointGolf), i)
partScore[i] = (model_score[userPoseNum][i].predict(tmp.reshape(1,53)))
# print("part score : ", userPoseNum, partScore)

cv2.waitKey(10)




visualize

def visuvalize(pose, score, img):
def line(IMG, ptl,pt2, color, thick=2):
if (int(pose[pt1][08]) +int(pose[pt1]1[1])) != 0 and (int(pose[pt2][6]) + int(pose[pt2][1])) !'= O:
cv.line(IMG, (int(pose[pt1][0]) int(pose[pt1][1])) (int(pose[pt2][0]), int(pose[pt2][1])) color, =thick)
image = cv.resize(img, =None, =.5, =.5)
for i in range(4):
line(image, i,i+1, (0,255,0))
line(image, 1, 5, (8, 255, 0))
line(image, 1, 8, (0, 255, 0))
line(image, 12, 8, (B, 255, B8))
for i in range(5,7):
Line(image, i, i + 1, (0, 255, 0))
for i in range(8,11):
Line(image, i, i + 1, (8, 255, 08))
for i in range(12,14):
line(image, i, i + 1, (9, 255, 0))

if score[0] < 0.66:

line(image, 2, 3, (8, 0, 255), =)

line(image, 4, 3, (0, 0, 255), =2)
if score[1] < 0.66:

line(image, 0, 1, (0, 0, 255), =2)

line(image, 2, 1, (0, 0, 255), —)

line(image, 5, 1, (9, 0, 255), =2)|

if score[2] < 0.66:
line(image, 5, 6, (0, 0, 255)
Line(image, 7, 6, (0, 0, 255) =







Ul

Tk.title(

7 Golf Swing Correction Program = X

Tk.geometry( .format(int(450), int(250)))
Tk.configure(bo= )

Tk.resizable(F e, F )

labell tk.Label(Tk : 0,5\
= = . = = )

labell.pack()

label2 = tk.Label(Tk = )
label2.pack()

Buttonl = tk.Button(Tk =15, =i = A

= ) - specific pose whole pose

Buttonl.place(x=" =115)

Button2 = tk.Button(Tk =15, =3 = \

Button2.place(x=2 =115)

Tk.mainloop()

(modeNum)



Ul

Tk.title( ing ti ‘ )
Tk.geometry( .format(int(450), int(250)))
Tk.configure(bg='bla )

Tk.resizable(False, False)

label = tk.Label(Tk, = = : ="'black - e')
label.place(y=15)

buttonList = []

buttonList.append(tk.Button(Tk, = .format(0), =5 =3,.\ If”] M A2~
=lambda: cmd(0)))

buttonList.append(tk.Button(Tk, =! .format(1), =5, =3,
=lambda: cmd(1)))

buttonList.append(tk.Button(Tk, = .format(2), =5 3,
=lambda: cmd(2)))

buttonList.append(tk.Button(Tk, = .format(3), =5 3,
=lambda: cmd(3)))

buttonList.append(tk.Button(Tk, = .format(4), =5 3,8
=lambda: cmd(4)))

buttonList.append(tk.Button(Tk, = .format(5), =5, 3.8
=lambda: cmd(5)))|

buttonList.append(tk.Button(Tk, = .format(6), =5 3,
=lambda: cmd(6)))

for i in range(7):

buttonList[i].place(x=(i+1)*55-20, y=80)

Tk.mainloop()

return poseNum



send_email( )

email_addr = (entry.get())

Windows 7

(email_addr)

bel = tk.Label(root = )
label.pack()

s = smtplib.SMTP( )
s.starttls()

s.login(

MIMEMultipart()

tach(MIMEText ))

part.add_header

msg.attach(part)

s.sendmail( email_addr, msg.as_string())
s.quit()

Google AlE Label = tk.Label(root = )
label.pack()




emaill

7 email

ngbin199g@gmail.com

write your email

golfswingcorrection

Google 2
YouTube Music
Google Maps Timeline

Google Play

noreply-utos@google.c..

YouTube
npm
YouTube Premium

Google

KMU golf swing correction - hi, t

W 1.mp4
golfswingcorrection@gmail.com 23 20t Z 1
2021 BOIE7| - 82422 Lto] 3 3fi EopE 7|

S ZHY B YHOIE- 2,

Google Play F# 435(2021.12.2

SOOI EE M| A obgkof Tol XhA|S| ROFET|
YouTube A{H|Z 2F2 YOI E - vou

[npm] Welcome! Please verify your email address.






http://drive.google.com/file/d/15mOY4i-lVIhf6JRgDUSaEJgSu1ONpITC/view
http://drive.google.com/file/d/1ayZClFNAb61qQE2tT0Y50K1AmYQ2EOkV/view

04


http://drive.google.com/file/d/1AiEmMByvHbsspZ_nXY6ipOlRU5kPLhNU/view
http://drive.google.com/file/d/1XeYjpFyNT41uctd9tEmNWexUNpTjUEqy/view

