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Traditional transfer learning [ c } [ c2 ] o 2 Adapter+ “strikes back”: An We evaluate Adapter+ on the VTAB and FGVC benchmarks
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* Need to store all parameters from fine-tuning 1 f =1 Improved adapter architecture - Adapter+ sets a new state-of-the-art for parameter-efficient adaptation
» Requires a lot of training data for target task [ ] { ]:D =5 Wlth. learned, channel-wise » Best on VTAB even without per-task hyperparameter optimization
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Ad.apter-based transter learning 3 [ | | Wil - 6 s - Requires little to no manual tuning
- Fine-tune only adapter modules and classifier =z I ¢ for adaptation to novel task : : 2 g
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» Very parameter efficient: Only 0.1-0.4% of parameters [ ] [ ]:D C : - Outperforms previous adapter - B S I D T i E 532 ¢
required compared to fully fine-tuning a ViT-B/16 S e _E ______________________ Fine:tuning accuracy_ implementations and more mrhsmImene s
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\ \ . FacT-TK Consolidator VPT benchmarks SPTAdapter © 022 747 94.1 73.0 991 912 845 575 820 857 940 867 702 841 813 632 491 807 835 520 264 418 597 753 Detailed accuracy results (in %) on the FGVC fest sefs. - Re-
/_TL. D R \ N 72 | FacT-TK O ‘ LoRA VPT 0 iPT—Adapter_O 043 749 932 716 99.2 91.1 879 57.2 822 87.0 954 86.5 724 853 81.1 63.2 50.3 80.2 84.4 514 315 422 60.5 76.0 evaluations with suitable data normalization and without early-
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We revisit adapters and provide the first in-depth oot 02 03 04 05 06 trade-off compared to other work Ml o BIMITIBIMININI NI Hmemine d BimeRlmemaRiTiNi & M8
study for their use with vision transformers. We #Parameters (M LB EETEREE Y REN T pnsnmmen o
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ShOW that a‘da‘pters Can Strlke bac_k and Parameter'accuracy CharaCteriStiCS Of adap’[ation methOdS on Detailed accuracy results (in %) on the VTAB test sets. 7: Per-task hyperparameter optimization, ¢O): re-evaluation with suitable data
Outperform more Complex adaptatlon methodS. the VTAB test sets. ¢ Re-evaluations with suitable data n normalization and without early-stopping based on the test set.
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J normalization and without early-stopping based on the test set. /~ N\ Natural peclallee Structured
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NV We evaluate the effect of Adapter-+ 020 830 868 597 765 /FF down\ L7 @ F SR L7 @ F
D . "~ A - /
[ Adapter 1 Q | Act | Blases !n “hear layers Comparison of Adapter+ with different adapter configurations. Av-
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>(+) 77 D | and Data Normalization Using a suitable data normalization is essential
AT * Initialization of the adapter’s parameters Analvsis: Ad t Positi so as not to lose adaptation capabilities to
{ o } —AlNa ySIS' apter FOosItion p . . . - compensate for the shift in normalization.
We investigate the influence of training
Bias Norm  Scaling Initialization Accuracy (%) Apase : " F69U|al’izati0ﬂ for transfer |eaming with ImageNet norm Inception horm
[ LN } y Houlsby 26.0 0.0 VWe can connect adapters in various adapters. We use Stochastic Depth and 5 -
A Houlsby 75.6 0.4 ways to the FFN of the transtormer additional Dropout inside the adapter. 88, _ 2R 5
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MHA v v layer Houlsby 75.9 —-0.1 X Stochastic Depth Dropout None VPT 79.2 83.0 53.8 72.0 822 86.2 57.9 /754 3.4
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Transformer Layer The optimal structure has a channel-wise scaling but | - 3¢ | OEWE
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