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Video source:

Skeleton-based Human Action Recognition https:/github.com/open-mmlab/mmskeleton

inputs of st-gcn

{

Pose Estimation

Zero-shot Learning for Skeleton-based Recognition

Training: “Seen” Classes /1 Testing: “Unseen” Classes ™
Data Inputs: C«L} Test Inputs:
(Opt: + Auxiliary info)
Sniff _ Throw
References: Girele Predictions:
Labels + Auxiliary Info (e.g. attributes) Labels (Hush, Point fingers...)
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Intuitive insights in Action-Specialized
Learning Environments...

Start § Middle § End

Seen: :
Hit another person ﬁg K/\«\ <\& /#\
: \
\

with something /

Unseen:
Shoot at the basket

 Spatial Decomposition:

Class Head Hands Torso Legs

Grip the object

Hit another  Turn to the Twist and Stomp the

and thrust
person person. forward turn. ground.
Shoot at the Turn and Gripthe ball  Twistand  Bend slightly
basket look up. and release it.  expand. and propel.
Temporal Decomposition:
Class Start Middle End
ALUCIIEE]r Raise arm.  Swing arm. Strike another person.
person
Shoot at the Raise arm.  Throw ball. Aim at basket.
basket

Label Description:

Class Description
let):rnst())t: o Swing their arm and strike the other person with the object.
Shzg';s(tatthe Raise their arm and throw the ball towards the basket.

*Same/Similar Motion Semantics



Our Contributions:

» Generate text descriptions and features for action labels & their divisible local movements.
« Sample the corresponding visual representation for each description.
« Realize global/local visual knowledge alignment & transfer. —! . . . . . .. _._._.

Architecture of PURLS

handshaking
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Describe in very short how each body i Y .
part moves for <handshaking> =3 head / Nod in s _ frozt | I
% 1, N
Separate the motion of <handshaking> d CLIP | - ]
into three phases. E start /" Extend hand. add prompt_| - eyt I =
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Describe in very short how a person does
<handshaking>

Extend their hand

and grasp the other

/ person's hand ﬁrmly/




Design Choices for Generating Visual Representations
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(a) Static Partitioning (b) Adaptive Partitioning



Result Analysis

NTU-RGBD 60 (Acc %)

NTU-RGBD 120 (Acc %)

Kinetics-skeleton 200 (Acc %)

Model 55/5 48/12  40/20 30/30 110/10 96/24 80/40 60/60 180/20 160/40 140/60 120/80
ReViSE [36] 75.37 2644 2426 1481 5792 3796 1947 827 24095 13.28 8.14 6.23
DeViSE [14] 77.61 3580 2691 1845 6152 4091 1950 12,19 2222 12.32 7.97 5.65
JPoSE [40] 64.82 2875 20.05 1239 5193 3244 1371 7.65 - - - -

CADA-VAE [29] 76.84 2896 16.21 1151 5953 3577 1055 5.67 - - - -
SynSE [15] 75.81 3330 1985 1200 6269 38.70 13.64 7.73 - - - -
SMIE [48] 7798 40.18 - - 65.74 45.30 - - - - - -

Global 64.69 3546 27.15 1629 6696 4427 2131 1412 2596 15.85 10.23 1.77

PURLS 79.23 40.99 31.05 2352 7195 52.01 2838 19.63 32.22 @ 22.56 12.01 11.75

(a) Model Performance



Ablation Study

Partitioning NTU-RGBD 60 (Acc %) NTU-RGBD 120 (Acc %)
Strategy 55/5  48/12 40720 30/30 110/10 96/24 80/40 60/60
. NTU-RGBD 60 (Acc %) Global (Original) 64.69 3546 27.15 1629 6696 4427 2131 14.12
Encoder  Descriptor  Model ...~ o0/ 5 1000 130/30 Global (GPT-3)  78.50 3347 2921 2227 64.89 47.15 25.16 17.46
Static 7646 33.03__29.57 22.00 _67.62 _46.83 2698 18.03
AA [33] GPT3  Global 62.79 28.09 25.66 13.86 Adaptive 7923 4099 31.05 2352 7195 5201 2838 19.63
AA [33] GPT3 PURLS _7675 3239 3100 21.86
CTR [9] GPT3 Global 65.16 34.56 26.12 1592 o
CTR [9] GPT3  PURLS _79.97 3942 3226 2459 (c) Partitioning Strategy
DG [32] GPT3 Global 6428 34.04 27.63 16.71
DG [32] GPT3 PURLS _80.41 41.06_33.77 _25.12
PoseC3D [13] GPT3 Global 63.45 3571 2788 20.66
PoseC3D [13] GPT3 PURLS 81.14 41.60 34.47 28.11
Shift GPT3 Global 64.69 3546 27.15 16.29 NTU-RGBD 60 (Acc %) NTU-RGBD 120 (Acc %)
Shift GPT3 PURLS 79.23 40.99 31.05 23.52 Nt BP TL 555 4812 4020 3030 110/10 9624 80/40  60/60
gﬂig gggg S};bfé ?g'ﬁ ig‘gé gg'g; :;32 - 78.50 3347 2921 2227 64.89 47.15 25.16 17.46
Shift GPT4 Global 64.71 4076 25.68 20.58 Average V' 76.68 37.80 30.92 2220 6811 3093 2436 18.67
Shift GPT4 PURLS 81.53 4190 2728 2145 Learnable 76,32 3762 29.06 2191 7173 4092 2349 19.13
Average v 7865 3880 28.14 2269 5573 50.67 27.50 17.50
(b) Universal ity Learnable v 7170 4069 2884 2246 7126 46.13 2443 1857
Average v 79.02 39.92 31.00 23.47 73.55 51.38 27.67__18.66
Learnable v v 79.23 4099 31.05 23.52 7195 5201 2838 19.63

(d) Local Knowledge Transfer




Visualization of Adaptive Partitioning

"1 Description Set N

tilt back slightly.
scoop cream out and rub it into the face.
remain still.
remain still.

Take a small amount of cream in hands.
Gently massage cream into face.

Apply cream on face.

eke a small amount of cream in their hands and gently massage it into their fac9

( tilt back slightly)
scoop cream out and rub it into the face.
remain still.

remain still.

Take a small amount of cream in hands.
Gently massage cream into face.

Apply cream on face.

eke a small amount of cream in their hands and gently massage it into their facs

é tilt back slightly)
scoop cream out and rub it into the face.

remain still.

remain still.

Take a small amount of cream in hands.
Gently massage cream into face.
Apply cream on face.

take a small amount of cream in their hands and gently massage it into their face.
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“Apply cream on face”

Hands Torso

Start

Middle



Thank you for watching.



	Slide 1: PURLS: Part-aware Unified Representation of  Language and Skeleton  for Zero-shot Action Recognition
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9

