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Experiment
» Adapts a pre-trained model to the target domain o eoture soace * Subspace Dimensions
with unlabeled target data Pre-training - > Smaller than appearance (2048 dims.) in regression
e Does not access the source data “Xivy?)}'ﬂ J¢ / }(waum > Entire feature alignment is ineffective

rC S Table 1. Number of feature dimensions

. 1. Pre-compute significant subspace VS, AN from S C 1 g .
Pre-training Cat L T TR T L T Dataset #Valid dims. #Subspace dims.

2. Align target features in the subspace __

d et o SVHN 353 14
arget domain
-~ ~ Test-time Adaptation ) g_TKI;a_C@ (Male. Pitch) 2(7)31 ;g
Tarqet - S— ' 1w1 Kinect (Male, Pitc
9 L&H Py >ign! ,;f;‘;::fpa‘e Biwi Kinect (Male, Yaw) 735 12
TTA (€2 = Cat : Biwi Kinect (Male, Roll) 640 39
% ».f ‘ T Biwi Kinect (Female, Pitch) 699 40
Biw1 Kinect (Female, Yaw) 823 34
Unlabeled

\( ) / Biwi Kinect (Female, Roll) 704 49

» Basic Idea: Feature Alignment
> Aligns the target feature mean and variance with

Table 2. SVHN-MNIST

TTA for Regression

pre-computed source statistics e Regression Performance v = RMSE
: > Problem: Alignment in the entire feature space is inefficient S 0.406 2,232
. | | » Our SSA outperformed ouree CPE000  SeRnE0.00
TTA for regression has not been explored n regression existing clas.fification o DN 0w 2,
. . J . . . TTT 0.288:|:0.02 2.443:&0.03
because existing TTA methods typlcally focus on — Features are less diverse than classification [1] baselines BNadmt  0.3%64000  2.251io o
5 fac : : « e : 3 « o - . Prototype ~ 0.491.¢. 2.06540
classification using entropy minimization Features are distributed only in a small subspace (Tab. 1) FR 03692001 23001002
. SSA (ours) 0.5114+0.03 2.02410.06
: » Subspace Detection
» Entropy cannot be computed for regression : o
models > Detects the source feature subspace significant to the output Table 3. R? on UTKFace (age prediction)
using PCA 5. 5. .. B 28 .. 3 &y 1z, h.
» Regression models output single scalar values, - - SR wena 5 22 82 & 2F 2f 2 §F E: R EF ¢ i .
PS etho -~ N H o o, - 1 = M [, N ean
not diStribUtiOnS DImenSIOn Welghtlng 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
S = 3 - > Weights the subspace dimensions based on the significance BT Dia Oim O o bme oTn e ot atm aum 0Tm ot awn oem
: S ~H=-> pilogp;, 3§ 227 to the output Protolype 1003 1020 —1.016 —0.719 —0.067 —0.005 <0074 —0.514 ~0512 —0.512 —1.004 —0.823 —0.822 —0.830
v . 5 S FR 0.794 0.839 0.849 0.756 0.899 0.825 0.946 0.509 0.522 0.458 0.861 0.408 0.428 0.700
8 w v OGC) SSA (ours) 0.803 0.839 0.851 0.792 0.899 0.829 0.943 0.580 0.592 0.560 0.863 0.440 0.517 0.731

[1] Zhang et al., Improving Deep Regression with Ordinal Entropy. ICLR 2023.
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