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TTA for Regression

 TTA for regression has not been
explored

» TTA methods for classification rely on
entropy minimization

» Entropy cannot be computed for

regression models (scalar outputs)

» TTA for regression not relying on
entropy Is necessary
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Test-time Adaptation (TTA) Proposed Method

» Adapt a pre-trained model to the target

» Approach: Feature alignment in the * Subspace dimensions

subspace > Smaller than appearance (2048 dims.) in

Source domain

regression

Feature space

Pre-trainin . 5 A0 .
e g , W » Much smaller than in classification
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(fwrﬂb) ‘_ Table 1. Number of feature dimensions
S )\S Classification Regression
1. Pre-compute significant subspace v°, A® from S Dataset #Valid dims  #Subspace dims. #Valid dims  #Subspace dims.
"""""""""""""""""""""""""" 2. Align target features in the subspace 1 . o i -

Target domain
Test-time Adaptation

T

UTKFace 2048 1471 2041 76
. Biwi1 Kinect (mean) 2048 277 713 34.5
h Significant-subspace California Housing (100 dims.) 100 100 45 40
w Alignment
! [ J
» Regression performance

Table 2. SVHN-MNIST

» Basic idea: Feature alignment Meirod ___ F(1) RMSEQ)  MAEQ)

Source 0.406 2.232 1.608

> Align the target feature mean and variance VT o 2atsies 1507iee
with pre-computed source statistics Prooype  0491s0 200500 14700

FR 0.369:]:0.01 2.300i0_02 1.631:&0.02

D ) 5 VM  —0685.149743 75.8341 59 75.7841 59
A A 2 ~ 1 ~t 2 . .
Lrra(d) =) Dxr (N (1> 02" ) IN (i, 64 )) + Dk, (N (i, &) IV (g, 04 )) SSA(omy  OBLLirs 2.0%4ree 1200500,
d=1
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> Problem: Allgnment in the entire feature Table 3. UTKFace (age prediction, R?)
space Is inefficient T 7 o s 5, 1z,
Y S b d t t Method A N O = =3 y O = = o) [ »» Mean
U Space election Source 0.410 0.159 0.658 —3.906 0.711 0.069 0.595 —2.536 —2.539 —2.522  0.661 —0.029 —0.544 —0.678
. . . DANN 0.512 0.586 0.637 —0.720 0.729 0.698 0.807 —4.341 —3.114 —3.744 0.590 —0.131 —0.425 —0.609
> Features are d|Str|buted Only N a Sma” TTT 0.748 0.761 0.773  0.778 0.826 0.772 0.861 0525 0532 0477 0.775 0397 0493 0.671
BN-Adapt  0.727 0.759 0.763 0.702 0.826 0.778 0850 0.510 0.510 0.446 0.790 0.392 0452  0.654
subspace (Tab. 1) T L L L R L e
VM 2,009 —1.991 —2.037 —1.889 —1.918 —1.918 —1.751 —2.181 —2.207 —2.176 —1.927 —2.250 —2.197 —2.035
RSD 0.780 0833 0.851 0.749 0.897 0.825 0941 0502 0503 0445 0.862 0419 0.500 0.701
> DeteCt the source feature SUbSpace SSA (ours) 0.803 0.839 0.851 0.792 0.899 0.829 0943 0.580 0.592 0.560 0.863 0440 0.517 0.731
. > : Oracle 0.856 0.890 0.889 0.862 0.917 0.873 0960 0.635 0.652 0.635 0.895 0.519 0.671 0.789
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