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INTRODUCTION

Sensing technologies advances

Spatiotemporal
data

Multimodal
data

The current work has 2 goals:

1.  Process and fuse multimodal
spatiotemporal data

2. Create discriminative data representations
for pattern recognition tasks

Application: Classification of human poses
using 3D skeleton data

METHOD

Consider N sensors, ] modalities and T time
instances. Points from j-th modality are
represented by a matrix §; € RV*T.

Steps:
1. Project §; in RM*Tusing W € RV*M

2. Compute feature
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3. Fuse different modalities into a tensor
T @ fr & R RESULTS
4. Classify X using a tensor neural network Dataset:
MODEL lnitia;Posture Cros:’;egs Right Leg Up Lef;LegUp Cross lz.gs Back Duncc;;LiﬁTum Dancc.r;.mgthum
r T rcoodmme | foem * Kinect Il 3D skeleton data
L e ]e e * 10 sessions, 3 dgncgrs, 4 dances
2] 5] » 10-fold cross validation
o ([ yoinate  soent) / Accuracy(%) F1 Score (%)
E Z % ) Var( 0 ® FOIRFE
£ < HiE >»»mjj, » » S LSTM 84.2% 82.0%
P— - BOBi LSTM' 85.4% 80.7%
___ zcoordinate f@ e RrM
i o] e 1D-CNN 91.1% 89.7%
<§ ’ s >*»Lug() »
=] & Our approach 91.6% 90.9%
- l CsP Iz;yer Tensorvfusion ‘ SC SS o
/ O n

e | He [

X=
(x) o), (2)
f eia{xuﬁ[ )" )"
2= 3, (W) o, (WD)

T v
Tensor contraction layers Tucker regression

25th INTERNATIONAL CONFERENCE
ON PATTERN RECOGNITION
Milan, Italy 10 | 15 January 2021

Take a picture to
download the full paper

* The network is end-to-end-trainable
+ State-of-the-art results with
* 87 times less parameters than
BOBi LSTM
+ 2times less parameters than
1D-CNN
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