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Look at the person, understand the person for serve the person better
-- A Vision for HCI and Biometrics in Next Decade

JESIERZE - Jurassic World 2
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Smiling is an unlversal pass for human society
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01 Disentangle facial actions and head poses
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Yong Li, Jiabei Zeng, Shiguang Shan, Xilin Chen. Self-supervised Representation retrieved images (in descending order)

2023/11/5 Learning from Videos for Facial Action Unit Detection. CVPR 2019
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2023/11/5 PsychoFace V1.0 developed by ICT, CAS.
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B The corners of the lips pulled upwards, wrinkles near the eyes, raised eyebrows, slightly
widened or protruding eyes, and slight upwards or outward pushing of the lips indicate a

combination of anger and disgust. Additionally, the raised upper lip or chin, slightly protruding
lower lip, and flared nostrils all further intensify the emotion of anger that is evident in this face.

The slightly raised and furrowed eyebrows, along with the creased skin around the eyes,
indicate a state of alertness or concentration. These actions also suggest that the individual is
feeling anxious or frustrated. Additionally, the slight squint or furrow of the forehead and wrinkles
on the skin around the eyes, as well as the raised eyebrows, further infer a feeling of sadness.

The corners of the lips pulled upwards and outward, the lower eyelids lifted, and the cheeks
slightly elevated indicate happiness, while the tightened lower eyelid and horizontally stretched
lips suggest a genuine sense of joy.

2023/11/5



M- 15 SREEFEARRE

Step 1: Synthesize the
B training image-text pairs

Caption on facial actions

o The face shows the
{ eyelids tightening and
- 9| the cheeks rising. ...
l Additionally, the chin

may appear wrinkled.

AU label
0,0,+,1,0,0 — Prompt

Caption on emotion

< The face shows >
? happiness

Emotion label

Rule-based text *

Happiness

generator

2023/11/5

Train

=

+ Step 2: Train AU-BLIP and
i Emot-BLIP to describe on
single aspect

Step 3: Train Exp-BLIP to
describe on both aspects

Label: AU10, AU14, AU17, AU24
|

one-shot prompt with GPT-3.5

<List all 27 Action Units (AUs) defined by the Facial Action Coding System (FACS)>

to this example:

AU20, AU25 in 1-9 sentences. Do not describe the emotion or facial expressions, and do not
mention 'AU" in the reply."

Answer: “The face shows the outer eyebrows raised, forehead wrinkles, a wrinkled nose, a
stretched lip, and either parted lips or a dropped jaw. "

Question : Describe briefly the facial actions or status of a face which contains AU10, AU14,
AU17, AU24 in 1-9 sentences. Do not describe the emotion or facial expressions, and do not
mention 'AU'" in the reply.

Answer:

You are currently acting as an AU description expert, and you should answer questions according

Question: "Describe briefly the facial actions or status of a face which contains AU2, AU4, AU9,

¥

the mouth, a slight upward pull of the chin, and a pressing together of the lips.

Yujian Yuan, Jiabei, Shiguang Shan. Describe Your Facial Expressions by Linking Image Encoders and Large Language Models. BMVC2023.

MR ESEELRREARERTS

Step 1: Synthesize the
B training image-text pairs

Caption on facial actions

o The face shows the
{ eyelids tightening and
: 9| the cheeks rising. ...
l Additionally, the chin

may appear wrinkled.

AU label
0,0,+,1,0,0 — Prompt

1)
|

Emotion label

Caption on emotion

The face shows
happiness

Rule-based text *

Happiness generator

2023/11/5

Train

L

Step 2: Train AU-BLIP and
Emot-BLIP to describe on
single aspect

Step 3: Train Exp-BLIP to
describe on both gspgcts

Caption on
facial actions

Queries

AU-BLIP

Caption on
emotion

*

Japoou3
abew|

Queries

Emot-BLIP

Yujian Yuan, Jiabei, Shiguang Shan. Describe Your Facial Expressions by Linking Image Encoders and Large Language Models. BMVC2023.

MR E SRESERFERRRS
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zero-shot prompt

Combine the facial action sentence with the emotion sentence. This combined
sentence should describe all the facial actions and emotions mentioned in
these two sentences by pointing out how each emotion is inferred from the

corresponding facial actions.

pushed forward or pouted. "

happiness. "

Facial Action Sentence: "The corners of the lips are pulled towards the ears,
resulting in a widening of the mouth. The lower lip may also be slightly

Emotion Sentence: "The actions on the face show relief, contentment and

Step 3: Train Exp-BLIP to
describe on both aspects

Caption on
emotion

Caption on
facial actions

AU-BLIP _Emot-BLIP_
v
Caption on Caption on

facial actions emotion

v
| Prompt Prompt |
Caption on Caption on

¥

facial expressions facial expressions

(output) The face shows an upward movement of the upper lip, dimpling at the corners of

output by GPT-3.5

The facial actions, including the pulling of the corners of the lips towards
the ears resulting in a wider mouth and the slight pushing forward or
pouting of the lower lip, suggest a combination of relief, contentment, and
happiness emotions. The pulling of the corners of the lips upwards
towards the ears indicates a sense of happiness or joy, while the slight
pushing forward or pouting of the lower lip suggests a degree of
contentment.

2023/11/5

This face is happy as the corners
9 |_of the lips are pulled back, ...
< . With a wide smile, ... , infers a >
b
¥ Train
Caption on

sense of joy and satisfaction.
facial expressions

*
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( ) The eyes are the windows to the soul.
' ---An old proverb
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Durlng the data coIIectlng (source domain) In real world application (target domaln)
/ <
source 2 target i
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trainedfonfSeUIGe trainedfents
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Step 1

TEIR I W3 [F] I Zkface enhancerfll
gaze estimators

source \ 1@@’9 | N
image BEnesr 3
£ G005 ©sl
7% Al ( > é%ﬁ variance § Step 2
uniabeled &8 * @ N b 4 = d ]« £H *ﬂ:iﬂi%ﬂl?}%ikﬁkﬁay

e H bR RAE b 5 B T 7
T errors g ZERME

erage
gpseudo-label
Py

‘ Step 3
target ‘ ‘_, ’ M — . © 7£ H ¥rik_ 1 Fface enhancer A1
image p’ed'c"°" YA AL THES AT HEWT

neen estifmelior

2023/11/5  Xin Cai, Jiabei Zeng, Shiguang Shan, Xilin Chen. Source-free Adaptive Gaze Estimation with Uncertainty Reduction. CVPR 2023.
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Method Dg —+ Dy D —Dp Dg — Dy Dg — Dp

Only Source 7.50 7.88 7.23 8.02

w/o source

PureGaze [2] 7.08 7.48 9.28 9.32

PnP-GA(oma) [4] 5.65 - 6.86 -

CSA [6] 5.37 6.77 7.30 7.73

RUDA [1] 5.70 6.29 6.20 5.86

w/ source [1]. Bao et al., CVPR 2022

Gaze360 [3] 5.97 7.84 7.38 9.61 [2]. Cheng et al., AAAI 2022

GazeAdv [5] 6.75 8.10 8.19 12.27 [3]. Kellnhofer, et al., CVPR 2019

PnP-GA [4] 5.53 5.87 6.18 7.92 [gl-vb':net :t' 'é|lcgt//p>2£221o19

CRGA [G] 28 Y 6.9 6.58 Ea}: Wangg etal,, CVPR 2022

UnReGA™ 5.35 6.06 5.58 5.84 UnReGA: proposed method

UnReGA 5.11 5.70 542 5.80 UnReGA ~ : UnReGA w/o face enhancer
S023/115 Dy - ETH-XGaze, D - Gaze360, Dy, - MPIlGaze, Dy, - EyeDiap ©

B FZ S (Point of Gaze, PoG)
= A

m f51HPoG
» FENBGHAIRR(CCO)RIF=A [0
—

FRZR(SCO)RYET R
» CCSTRI=EIRZ& AR
= CCSTHIEREBANE

“ccs

)
- R, T,
@ 5 T
s
position of eyes O Screen
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Share Mutual Single Miss Void
KEFE— IReE==E BREONERR BEKE BEE BEINMS, 8 IRBESTIASR
SRRt tkEEEE (/I

Fei Chang, Jiabei Zeng, Qiaoyun Liu, and Shiguang Shan. Gaze Pattern Recognition in Dyadic Communication. Symposium on Eye
2023/1/5  Tracking Research and Applications (ETRA 23). 18
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ﬁ o smie  VACATIONFRTEBS#iR
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Scene ki -
COFA9tRE: 5 patterns
. 16.0% Share
Feature Fusion
" ! Mutual
Head Position Embedding
Single
29.4% Miss
19.1% [ void
2023/11/5 19
Q %
Single
m GF Fixed = GF Modifed Ours
Method Looking-At-Each-Other (AP) Share (Acc.)
g o73 07 oso oo o UCO-LAEO  AVA-LAEO OI-MG | VideoCoAtt
S 0.46 X . 00042 LAEO-Net[Marin-Jiménez et al. 2022] 79.5 50.6 :
P et I 03lo26 031029 il AAAT21[Doosti et al. 2021] 65.1 72.2 701 -
- CVPR’18[Fan et al. 2018] - - - 714
L l - _— Ours 803 825 72.1 73.9
Share Mutual Single Miss Void
2023/11/5 20
s e = B
78S
PGS 2R B
" «EEE————
N = S .
n FAFEREDLEBIFEE (autism)
Share Mutual Single Miss Void
%0 4 2
: . T A
10 = 10 30
2 < g™ e
% 08 § E 8 ’% ° % 20
g os a® 3 g® ° 3.
04 © 6 ° 50 i
02 5
v . 4 é 40 >
T ASD T ASD T ASD T ASD T ASD
Null hypothesis t-statistics ~ p-value
Hi,: the duration of ‘Share’ pattern is the same between children with and without autism  -0.46 0.66
Hy,: the duration of ‘Mutual’ pattern is the same between children with and without autism -2.12 0.048 (*)
Hs,: the duration of ‘Single’ pattern is the same between children with and without autism  -19.00 0.0000 (***)
Hy,: the duration of ‘Miss’ pattern is the same between children with and without autism 4.54 0.0000 (***)
Hs,: the duration of ‘Void’ pattern is the same between children with and without autism -3.07 0.006 (**)

2023/11/5
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2023/M/5 v, Zhang, S. Liang, S. Yang, X. Liu, Z. Wu, S. Shan, X. Chen. UniCon: Unified Context Network for Robust Active Speaker Detection., ACM MM 2021 24
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2023/11/5 Y. Zhang, S. Liang, S. Yang, X. Liu, Z. Wu, S. Shan, X. Chen. UniCon: Unified Context Network for Robust Active Speaker Detection. , ACM MM 2021 26
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Passionate Sign Language Interpreter At Rock Gig
https://www.youtube.com/watch?v=DYoB_A8GZ08
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The sound of ... Table cat is
ASR dataset scales SLR dataset scales
LibraSpeech (1000 hours) Phoenix14 (12.5 hours)
Whisper (680,000 hours) CSL-Daily (23.3 hours)
2023/11/5 29
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PointLSTM RadialCTC
RERATEFHIRBIFHES. FEIRER CTC BNEAEENHIRYREIRT ,
RHE PointLSTM LIRIA FEBEKE L PREIFFAFE. BH—1
KHEARZ=X R BRI EH TR HIEEI T A
#2020 # 2021 * 2022 2023
VAC CoSign /CCV 2023
B CSLR ARRGEEAGIIZMET, 18 RERBEHUEEFERAI AN
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RGB Video Point Cloud

2023/11/5 Yuecong Min, Yanxiao Zhang, Xiujuan Chai, Xilin Chen, An Efficient PointLSTM for Point Clouds based Gesture Recognition, CVPR 2020

PointLSTM
"
n BRI EBRAIXT AR

Considering each point pair

)

,: _ Each Point has independent states
. L e {hece )
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PointLSTM
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PointLSTM-PSS

Pooling Layer

The final states are obtained through a pooling layer

'__

Mz \?’lklu (ht, Ct)ﬁﬂﬁﬂﬁ

ﬁ?“‘s sl

.o.o.ﬂ g.:o .: o (x, f)(t)
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Yuecong Min, Xiujuan Chai, Lei Zhao, and Xilin Chen. Flickernet: Adaptive 3d gesture recognition from sparse point clouds. BMVC 2019.
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m 14 gestures X one finger or whole han
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d X 28 participants

Sampling 64 points from 128 points for each frame

P

Sampling

Skeleton ) P

http://www-rech telecom-lille fr/shrec2017-hand/#gestures lime
2023/11/5 37
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SHREC7_ERYsCLG
"
m PointLSTM-middle (94.70%) vs. Baseline (88.90%)
= Baseline(H) | POINtLSTM( 1A, H) | POINtLSTM(4A, H)
) Baseline(F) 1 PoINtLSTM(TA,F) 1 POIntLSTM(4A, F)
100 == R — S - _
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L ml17AN
NvGesture_ERYSCIS
25 classes
1050 training videos

482 testing videos

P. Molchanov, X. Yang, S. Gupta, K. Kim, S. Tyree, & J. Kautz. Online detection and classification of dynamic hand gestures with recurrent
2023/11/5 3d convolutional neural network. CVPR 2016.



NvGesture_ERYSCIGZEER
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| Method | Modality | Accuracy |

R3DCNN [1] IR image 63.5%
R3DCNN [1] Optical Flow  77.8%
R3DCNN [1] 80.3%
PreRNN [2] Depth Video 84.4%

MTUT [3] 84.9%
R3DCNN [1] 741%
PreRNN [2] RGB Video  76.5%

MTUT [3] 81.3%

PointNet++ [4] 63.9%

FlickerNet [5] 86.3%

Baseline 85.9(+0.5)%

PointLSTM-early Point Clouds 87.9(£0.7)%
PointLSTM-PSS 87.3(£0.4)%
PointLSTM-middle 86.9(£0.6)%
PointLSTM-late 87.5(£1.0)%

2023/11/5 Human RGB Video  88.4%

[1] P. Molchanoy, X. Yang, S. Gupta, K. Kim, S. Tyree, & J.
Kautz. Online detection and classification of dynamic hand
gestures with recurrent 3d convolutional neural network.
CVPR 2016.

[2] X. Yang, P. Molchanov, & J. Kautz. Making
convolutional networks recurrent for visual sequence
learning. CVPR 2018.

[3] M. Abavisani, H. Reza, V. Joze, & V. Patel.

Improving the performance of unimodal dynamic
handgesture recognition with multimodal training. ECCV
2019.

[4] C. Rui, Z. Qi, L. Yi, H. Su, & L. J. Guibas. Pointnet++:
Deep hierarchical feature learning on point sets in a metric
space. NeurlPS 2017.

[5] Y. Min, X. Chai, L. Zhao, & X. Chen. Flickernet: Adaptive

3d gesture recognition from sparse point clouds. BMVC
2019.

MFEBRNTREME - MSR Action 3D

Gram Handkel [1] skeleton 94.74%
MeteorNet [2] 88.50%
1 Baseline 87.62(+1.48)%
P0|.ntLSTM—earIy Point Clouds 91.78(£3.10)%
PointLSTM-PSS 90.79(£3.14)%
MSR Action3D* PointLSTM-middle 91.08(£3.43)%
PointLSTM-late 92.29(£3.09)%

* 20 classes x 10 subjects

+ Cover various movements of
arms, legs, torso and their
combinations

* 567 sequences

+ 20 joint locations

[1] X. Zhang, Y. Wang, M. Gou, M. Sznaier, & O.
Camps. Efficient temporal sequence comparison and
classification using gram matrix embeddings on a
Riemannian manifold. CVPR 2016.

[2] X. Liu, M. Yan, & J. Bohg. Meteornet: Deep learning

on dynamic 3d point cloud sequences. CVPR 2019.

2023/11/5 * Wangqing Li, Zhengyou Zhang, and Zicheng Liu. Action recognition based on a bag of 3d points. CVPRW 2010.
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“ WEST

//7 \\ WARM

Feature Alignment
— WEST
Extractor Module
BLEBEN
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Shared
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End-to-end Training

Run Iteratively

(a) Iterative training scheme.
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O SLR BRI RHER IERRAOI S
n ERI)IB S SLR P1ERIZ R
0 SLR SRV EEATFHRIE RS R T
s SLR IREENMEERE#—F RS R TS Hillg4&E

Evaluation WER on WER on
setting Training set (1) | Dev set ({)

(a) Training under half-mask setting Baseline half-mask 17.5 59.5
& & ﬁ ﬁ Baseline no-mask 31.6 49.6
(b) Testing under half-mask setting Baseline+VAC  half-mask 22.2 50.1

DDA RDRE  corevc oms 163 200

(c) Testing under no-mask setting

2023/11/5

FA VAC(Visual Alignment Constraints) SCEmE i) 125

=
» F RIS L R SUSAEC [BIRYRT MR R
m XJRTEAHIES I 4B 2525

m Visual Enhancement Constraint (VEC)

— v Predictions from
Lyg = Lepe = —logp(l|x; 9 )/ orimary classifier

-

-

m Visual Alignment Constraint (VAQ) _ Predictions from

o e P== --7 auxiliary classifier

7N~ N\
Ly = KL | softmax ? , softmax ?

EE{UhRAAY VAC:
H= iR 2REs 0D SEERAINE

2023/11/5
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Zx

A VAC B9umE! )|

=112 75

i
1 i
i "
WEST E | .-!__. o === WEST
" WARM | e s 2 WARM
ignment WEST ] ,_ - . eature Iignmen
Module ! =] Exlmc:nr | Module weal
BLEBEN i e - BLEBEN
KUEHL ! i KUEHL
4 L
1
1

Visual Alignment

i
End-to-end Training |
- Constraint

|

i

Feature | 5 WARM !

Extractor 1

NE— !

ik i

Visual Enhancement
Constraint

|
Finetuning the Feature Extractor E Run Iteratively i End-to-end Training

(a) Iterative training scheme. (L) End-lo-end Waining with e proposed VCs

2023/11/5  Yuecong Min, Aiming Hao, Xiujuan Chai, Xilin Chen. Visual Alignment Constraint for Continuous Sign Language Recognition, ICCV 2021
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m FBH LAY Real-life SREE

1 9 signers, 5.6K training samples (10.7 hours), 1081 classes
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Phoenix14_HRISCISZEER
- -_
mn FIFRVACKY R
D IEERES, BEES

terations | _Constraint | _Dev_| _Test |

1 234 24.7
2 - 226 22.7
3 = 22.3 23.0
- - 231 24.2
- VEC 20.7 21.0
- VEC & VAC 19.6 19.7

2023/11/5

Phoenix14_HRISCISZEER
-_

SubUNet [1] 40.8 40.7
Re-Sign [2] v 27.1 26.8
CNN+LS[;']M+HMM v 26.0 26.0
FCN [4] 23.7 23.9

DNF [5] v 23.1 229

CMA [6] v 21.3 21.9
STMC [7] v 21.1 20.7
Baseline 22.7 23.5
Baseline+VAC 19.6 19.7

2023/11/5
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Thanks for your attention

Look at the person, understand the person for serve the person better
-- A Vision for HCI and Biometrics in Next Decade



