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TS-Rep learns a rich representation from the Clusterability
multimodal time series sensor data in robotics.
Manipulation Water Monitoring Robot QCAT-6
TS—Rep NMI 1 Silhouette + DBI | NMI 1 Silhouette t DBI | NMI 1 Silhouette + DBI |
I d re resenta’uons have |nstances from the Incr-VAE  0.70 0.26 1.39 0.19 0.22 1.44 0.65 0.16 2.14
¢ l€arne p _ - T-Loss  0.45 0.11 234  0.84 0.25 172 0.72 0.11 2.75
same ClaSS grouped together I‘e’l CIUSterablIlty TS-TCC 0.20 0.17 1.70 0.97 0.67 0.83 0.65 0.15 2.01
e outperforms or performs closed to existing TS2Vee 034 011 214 080 011 227 048 007 275
methods on anomaly detection and TS-Rep 065 031 126 100 070 050 080 041 110
ClaSSIﬂcatlon taSkS . . Incr-VAE T-Loss TS-TCC TS2Vec TS-Rep
e 0N terrain classification outperforms R
unsupervised methods and performs closed to
the supervised appraoches. § ¢
e is on average fastest method to train and ~8 £
times faster than T-Loss, on which our approach ) |
iS based On. \o 0 e 1 e 2 3 4 5 6 o 7 e 8‘
2 . el ﬂ;?%"%:*f" . . gﬁ&ff‘% .
% 5 " ;’:’ % ) | # &
% SZ? ,..-..."3‘3.‘,«" . “ < h ’
Methodology e . AR b,
‘ e 0 o 1 2 3 4 e 5\
We present TS-Rep, a representation learning method g & e N
that uses, ] EA TR .
e Causal Dilated CNN Encoder 8¢ roamme ¥ 0wl T A ;
e Triplet loss Tgu "
e Time-based negative sampling and,
e Positive sampling using nearest neighbour
Anomaly Detection
MethOd OverVieW Manipulation Water Monitoring Robot QCAT-6
Triplet Learning F11 AUROCt o o) F1t AUROCT oo | F11 AUROCT .o v |
Incr-VAE 0.83 0.99 0.02 0.33 0.80 0.56 0.99 1.00 0.01
Mini-batch of raw time series —> m |:| """"""""" I T-Loss  0.77 0.90 0.37 1.00 1.00 0.00 1.00 1.00 0.00
X Zanc TS-TCC 0.39  0.58 0.69 1.00 1.00 0.00 092  0.97 0.10
%ﬁ TS2Vec 0.76 0.75 0.50 0.99 1.00 0.00 0.96 0.98 0.09
% e e TS-Rep 0.81 0.85 0.33 1.00 1.00 0.00 0.98 1.00 0.01
xj Lneg L pos Im .R:Pr.eserztation.s jjld
5 H|@| Terrain Classification
B Tneg T %’D ZpOSNearestNeighbour NN of
2 Search Zpos B HAPTR2 M RNN-FCL I TS-Rep
> Time 2 100
H H .
TS-Rep overview: Anchor (), Positive (Z5) and Negatives ( ) sampling (left). Triplet loss brings g 50
Zane Closer to the nearest neighbour of 2,5 while pushing apart (right). o
g
25
Triplet Loss ;

PUTany QCAT (Force) QCAT (Force + IMU)

BT

1 errain Classification Datasets
L"t'riplet - _Z o lOg(O'(( anc) NN( pos’S)>) ! e

B ~or more information please visit our @_cﬁ,p__’,ﬁ@
B - oroject page at CAR7,
) ) . . - . X TS-Rep % .I':'

B ] i N\T (i oratiksomaiya.in/projects/TS-Rep FE

0g\ o “anc “neg . . .. o or

Plepriy Contact: imprs@pratiksomaiya.in Ol s

Created with BioRender Poster Builder



