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https://developers.google.com/mediapipe/solutions/vision/pose_landmarker/python
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. nose

left_eye_inner
left_eye
left_eye_outer
right_eye_inner
right_eye
right_eye_outer
left_ear
right_ear

. mouth_left
. mouth_right

. left_pinky

. right_pinky
. left_index

. right_index
. left_thumb
. right_thumb
. left_hip

. right_hip

. left_knee
. right_knee

. left_shoulder
. right_shoulder
. left_elbow

. right_elbow

. left_wrist
. right_wrist

. left_ankle

. right_ankle

. left_heel

. right_heel

. left_foot_index
. right_foot_index
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- No

calculéteﬁngle(Iandmarkl, landmark2, landmark3):

xlg vl, _ = landmarkl
X2, ¥v2, _ = landmark2
X3, ¥3, _ = landmark3

- math.atan2(yl - v2, x1 - x2))

angle = math.degrees(math.atan2(y3 - v2, %3 - x2)

if angle < 0:

angle += 360

return angle

f classifyPose(landmarks, output_image, display=

2 HIARA

color = (D, 0, 255)

|eft _elbow_angle = calculateAnglel

|andmarks [mp_pose.Poselandnark. LEFT_SHOULDER.value] ,

landmarks{mp_pose.Poselandmark. LEFT_ELBOW.value!,
|andmarks[mp_pose. PoseLandnark. LEFT_¥RIST .valuel )

https://developers.google.com/mediapipe/solutions/vision/pose_landmarker/python

g Stop(2) &EHJt default &k

[

right _elbow_angle = calculateAnale(

landmarks [mp_pose.Posel.andmark, RI GHT _SHOULDER, value] ,

|andnarks[mp_pose.Poselandmark. RIGHT_ELBOW.value] ,
landmarks[mp_pose.PoseLandnark. RIGHT_WRIST.value] )

left_shoulder_angle = calculateAnglel
landmarks[mp_pose.PoselLandmark, LEFT_ELBOW . val ue]

|andmarks [mp_pose.Poselandmark . LEFT_SHOULDER. value] ,

landmarks[mp_pose. PoselLandmark, LEFT_HIP.value] )

right _shoulder_angle = calculateAngle(
landmarks[np_pose.PoseLandnark,RIGHT_HIP.value],

landmarks [mp_pose. Poselandmark . RI GHT _SHOULDER. value] ,

|landmarks[mp_pose.PoselLandmark. BRI GHT _ELBOW.value)] )

|left _knee_angle = calculateAnglel
landnarks [mp_pose. PoselLandmark . LEFT_HIP.value],
landnarks[mp_pose.Poselandmark . LEFT_KNEE. value]
landmarks[mp_pose.Poselandmark . LEFT_ANKLE. value]

right _knee_angle = calculateinglel
landmarks [mp_pose.PoselLandmark. RIGHT_HIP.value)
landmarks{mp_pose.PoselLandnark. BRI GHT _KNEE., value],
|andmarks[mp_pose. Poselandmark. Rl GHT _ANKLE . value] )
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Base Code

==X - = v H I8 Ayl

left_elbow_angle > 30 and left_elbow_angle < 90 and
right_elbow_angle > 30 and right_elbow_angle < 90:

=t Yy A ) a, QD7 14 I USs

f left_shoulder_angle > 20 and left_shoulder_angle < 70 and
right _shoulder_angle > 20 and right_shoulder_angle < 70:

I

f left_knee_angle > 10 and left_knee_angle < 70:

f right_knee_angle > 140 and right_knee_angle < 180:

jabel = 'An’ | Efg|= @M QIA] FC

e =™ 1

f left_elbow_angle > 120 and left_elbow_angle < 180
and right_elbow_angle > 120 and right_elbow_angle < 180:

i f left_shoulder_angle > 20 and |left_shoulder_angle < 70
and right _shoulder_angle > 20 and right _shoulder_angle < 70:

-} 1

if left_knee_angle > 140 and left_knee_angle < 180:

: - : =/t 140~180 fO|
i f right_knee_angle > 140 and right _knee_angle < 180:

o

label = ‘Walk 4= O O|A] AL

= = BN B L [} Rl

https://developers.google.com/mediapipe/solutions/vision/pose_landmarker/python
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Base Code

 — Run,Walk,Stop=
(B are =) 0/1HiE = ES e

from tensorflow.keras.utils import to_categorical

from tensorflow.keras.callbacks import ModelCheckpoint, ReducelROnPlateau

y_data = to_categorical(labels, num_classes=len(actions)) history = model . fit(

X_train,
[ 1 from sklearn.model_selection import train_test_split :;T:Z;?ion_data=ix_val, vaval

epochs=200,

¥_data = x_data.astvpe(np. float32) cal |backs=[

y_data = y_data.astype(np. float32) Mode|Checkpoint ( ‘models’, monitor='val_acc', verbose=l

save_best _only=True, mode='auto'),
x_train, x_val, v_train, v_val = It rain_test_split@_data, y_data, Reducel ROnPlateaulmonitor="val _acc', factor=0.5, patience=50,
test_size=0.1, verbose=1, mode='auto
I‘l QE ['"0 | E‘I 5 random_st ate=2023) ) ]

Ho/asos Edl 2008 BH=EH SHABIES &Y
ML K Sl 8t B8

[ ] from tensorflow.keras.models inport Seauential
from tensorflow.keras. lavers import LSTM, Dense

model = Sequential([ LSTM Elﬂgj iaéml

LSTM(B4, activation='relu’, input_shape=x_train.shape[1:3]),

Dense(32, activation='relu' | II Run,WUlk,StOD 3)“9] E‘“OIEU“ I:Hﬁ“

Densel len(actions), activation='softmax' v
! &2 JKsHI=5 layer &1&

#x_train.shape[1:3] = (30,99) (window=22|, SHEOD+visiblity+2t

model . compi le(opt imizer="adan', loss='categorical_crossentropy’,

vetrics=['acc']) II» &840t SEIOHIXE A&6t1 compile

model . summary()

https://developers.google.com/mediapipe/solutions/vision/pose_landmarker/python
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J. An et al., "Slim-Panel Holographic Video Display” Nat. Commun. 11, 5568
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Holographic Display 2£
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J. An et dl., "Slim-Panel Holographic Video Display” Nat. Commun. 11, 5568

rE Steering-backlight unit
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Holographic Display +&

J. An et al., "Slim-Panel Holographic Video Display” Nat. Commun. 11, 5568
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Holographic Display =+£

J. An et al., "Slim-Panel Holographic Video Display” Nat. Commun. 11, 5568

/J: Steering-backlight unit

Glass substrate
ITO

Liquid crystal

ITO
Glass substrate

Beam deflector Eye tracking sensor
Spatial light modulator

t r Data input
( System bus }
‘ ~ .

l | Data propagation unit | Filter and scale unit |
Il
:

( CGH
ouT

RGB-D

+ 4

) |

l. IFFT Processor 1 h
\/ \/\/ | Waveguide = |
. L] .

il | AT} B %
ﬁ\j XN \/ [ IFFT Processor 32 |

Input Output grating ' - Holographic video processor : Single-chip FPGA
grating




3. OHOICIOY A 15p

Holographic Display =+£

J. An et al., "Slim-Panel Holographic Video Display” Nat. Commun. 11, 5568

/J: Steering-backlight unit
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