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A. Related Work (Extended)

A.1. Foundation Models

Foundation models [3], exemplified by the GPT series [1, 4,
16] and VLMs[10, 17], are characterized by their substantial
scale and extensive pre-training on broad data. CLIP [17] no-
tably showcases the potential of aligning visual and language
modalities through contrastive learning. In this study, we
concentrate on vision foundation models, including VLMs,
and highlight their significant potential for extension to fed-
erated learning paradigms.

A.2. Federated Learning

FL facilitates collaborative model training across decentral-
ized data sources [13]. Heterogeneous FL specifically ad-
dresses challenges arising from non-IID data distributions,
which complicate model aggregation and convergence [8].
Personalized FL (PFL) aims to mitigate these challenges
by training personalized local models alongside a general-
ized global model, adapting to local heterogeneity [15, 18].
The integration of large-scale pre-trained VLMs within the
FL framework represents an active and promising area of
research [9, 12].

B. FedOT Algorithm Details

B.1. Pseudo-code

The detailed algorithm of FEDOT is presented in the form
of a complete pseudo-code in Algorithm 1.
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Algorithm 1 FEDOT: Orthogonal Local Updates via Cayley
Transform

Global initialisation
1: Initialise server parameter wg,0

2: for all client i ∈ {1, . . . , N} in parallel do
3: X
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6: end for
7: Server broadcasts wg,0 to all clients

8: for round t = 0 to T − 1 do
9: for all client i in parallel do

10: (w
(i)
g,t+1, X
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t+1) ←

LOCALUPDATE(i, wg,t, X
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11: Client sends w(i)
g,t+1 to server

12: end for
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14: Server broadcasts wg,t+1 to all clients
15: end for
16: function LOCALUPDATE(i, wg, X
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18: w
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19: for epoch e = 1 to E do
20: for all mini-batch B ⊂ D(i) do
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24: w
(i)
l ← (I + P (i))(I − P (i))−1 ▷ Cayley

transform
25: end for
26: end for
27: return (w

(i)
g , X(i)) ▷ Only w

(i)
g sent to server

28: end function



B.2. Cayley Transform
We utilize the Cayley transform [6] to enforce strict or-
thogonality during optimization. The orthogonal matrix
Q is derived using Q = (I + P )(I − P )−1, where P is a
skew-symmetric matrix (P = −P⊤). We formulate P as
P = 0.5(X −X⊤), where X is an unconstrained transfor-
mation matrix. Because P is skew-symmetric, (I − P ) is
guaranteed to be invertible, ensuring the Cayley transform
is well-defined and continuously differentiable. This allows
for stable, standard gradient-based optimization directly on
the unconstrained matrix X .

C. Theoretical Analysis (Proofs)
C.1. Proof of Theorem 1 (Bounding the Gradient

Difference)
We define the cross-entropy loss for client i: ℓ(i) =
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x −y. Since r(i)x is a probability distribution

vector and y is a one-hot vector, we know ∥∆i∥ ≤ 2 (derived
from the triangle inequality: ∥r(i)x ∥ ≤ 1 and ∥y∥ ≤ 1).
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By definition, the norm of the transformed normalized
vector is bounded by the condition number κ of the transfor-
mation matrix:
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C.2. Condition Number of an Orthogonal Transfor-
mation

An orthogonal transformation Q satisfies Q⊤Q = I . Con-
sider an eigenvector v such that Qv = λv. Taking the

inner product: ⟨Qv,Qv⟩ = |λ|2⟨v, v⟩. Alternatively, using
the property of orthogonality: ⟨Qv,Qv⟩ = ⟨v,Q⊤Qv⟩ =
⟨v, Iv⟩ = ⟨v, v⟩. Equating both expressions yields |λ|2 = 1.
Since the singular values of Q are the square roots of the
eigenvalues of Q⊤Q = I , all singular values are exactly
1. Therefore, the condition number, defined as the ratio
of the largest to the smallest singular value, is fixed at
κ(Q) = 1/1 = 1.

D. Experimental Setup Details
D.1. Datasets
We utilize five distinct datasets for our evaluation. FEM-
NIST [5] utilizes digit samples from four specific users (IDs:
0, 25, 26, 33) to simulate cross-domain heterogeneity based
on writing style. PACS [11] comprises four domains charac-
terized by stylistic differences (Photo, Art, Cartoon, Sketch).
VLCS [7] consists of four sub-datasets representing differ-
ent contexts (VOC2007, LabelMe, Caltech101, SUN09).
Office-Home [19] includes four domains with varying visual
appearances (Art, Clipart, Product, Real-world). TerraIncog-
nita [2] utilizes images captured at four distinct geographical
locations (L38, L43, L46, L100). For all datasets, we em-
ploy a standardized 60/20/20 split for training, validation,
and testing sets.

D.2. Implementation Details
We utilize the CLIP pre-trained model with the ViT-B/32
architecture [17]. The local update epoch is set to E = 1.
The total number of communication rounds is T = 200 for
PACS, FEMNIST, and VLCS, and T = 50 for Office-Home
and TerraIncognita, reflecting differences in dataset complex-
ity and convergence speed. We use the SGD optimizer with a
weight decay of 5e− 4. The learning rates are tuned for opti-
mal performance: 1×10−3 for FEMNIST, and 5×10−5 for
the other datasets. The optimal block size for FEDOT(+B)
for each dataset are as follows: 256 for FEMNIST, 1 for
PACS, OfficeHome, and VLCS, and 4 for TerraIncognita.

D.3. Computational Resources and Efficiency Anal-
ysis

Experiments were conducted on high-performance comput-
ing clusters equipped with NVIDIA A6000 (48GB) and
RTX 3090 (24GB) GPUs, utilizing the PyTorch 2.1.0 frame-
work [14]. We provide a detailed analysis of runtime and
computational overhead across representative FL baselines
on the FEMNIST dataset in Tab. 3.



E. Additional Experimental Results
E.1. Detailed Cross-Device Scalability Results
For the scalability experiments detailed in Sec. 5.4, we utilized the FEMNIST dataset. To ensure stable training conditions
while preserving the inherent heterogeneity (writer-specific data partitions), we pre-filtered the dataset to retain only users
possessing a sufficient number of data samples (at least 100 images) and randomly sampled participants from this refined
pool. This minimum-samples-per-client criterion was employed solely to isolate the effect of the number of participants on
performance and does not alter the underlying feature heterogeneity. We designated a fixed set of 5 unseen test clients (User
IDs: 1894, 224, 3321, 745, 509) and systematically varied the number of participating clients (from 1 to 75) per communication
round.

Tab. 1 presents the detailed generalization results for FEDOT, and Tab. 2 presents the corresponding results for the PromptFL
baseline.

Table 1. Detailed Scalability Results for FEDOT on FEMNIST. Generalization accuracy (%) on 5 unseen test clients.

No. of Participants Test Clients (User ID) AVG
1894 224 3321 745 509

0 (=CLIP ZS) 33.33% 26.32% 44.00% 68.75% 47.62% 44.00%
1 29.17% 42.11% 44.00% 50.00% 52.38% 43.53%
2 33.33% 31.58% 52.00% 56.25% 47.62% 44.16%
5 33.33% 31.58% 56.00% 68.75% 47.62% 47.46%
10 37.50% 31.58% 56.00% 81.25% 66.67% 54.60%
15 41.67% 31.58% 60.00% 75.00% 66.67% 54.98%
20 41.67% 36.84% 60.00% 75.00% 66.67% 56.04%
40 54.17% 57.89% 76.00% 75.00% 71.43% 66.90%
60 66.67% 57.89% 76.00% 81.25% 71.43% 70.65%
75 70.83% 57.89% 76.00% 75.00% 76.19% 71.18%

Table 2. Detailed Scalability Results for PromptFL on FEMNIST. Generalization accuracy (%) on 5 unseen test clients.

No. of Participants Test Clients (User ID) AVG
1894 224 3321 745 509

1 33.33% 26.32% 48.00% 68.75% 38.10% 42.90%
2 29.17% 21.05% 44.00% 37.50% 38.10% 33.96%
5 25.00% 21.05% 48.00% 50.00% 47.62% 38.33%
10 37.50% 26.32% 56.00% 62.50% 66.67% 49.80%
15 33.33% 31.58% 48.00% 43.75% 57.14% 42.76%
20 37.50% 26.32% 56.00% 62.50% 66.67% 49.80%
40 58.33% 47.37% 84.00% 87.50% 90.48% 73.54%
60 50.00% 47.37% 72.00% 87.50% 85.71% 68.52%
75 54.17% 42.11% 68.00% 81.25% 80.95% 65.30%



E.2. Computational Analysis
We conduct a computational analysis on FEMNIST. As depicted on the Table 3, our FedOT gives relatively comparable
runtime to other methods, and also in parameters.

Table 3. Computational Analysis on FEMNIST. dtxtp, dimgp: prompt dimensions; dtxtemb, dimgemb: embedding dimensions; K: number
of classes; nctx: context length. Meta-net size for CoCoOp is calculated as d2imgemb/16 + dimgemb/16 + dimgemb/16× dtxtp + dtxtp.

Method Runtime Type Parameters

PromptFL 22s Server dtxtp × nctx

Client dtxtp × nctx

CoCoOp 2m 9s Server dtxtp × nctx

Client dtxtp × nctx + meta-net

VPT 26s Server K × dtxtemb

Client K × dtxtemb + dimgp × nctx

FedAKT(C) 23s Server 2× (d2imgemb + dimgemb)

Client K × dtxtemb +K

FedGH(C) 27s Server K × dtxtemb +K
Client K × dtxtemb +K

FedCLIP 19s Server 2× (d2imgemb + dimgemb)

Client 2× (d2imgemb + dimgemb)

FedOT(All Global) 28s Server K × dtxtemb + d2imgemb

Client K × dtxtemb + d2imgemb

FEDOT (Ours) 26s Server K × dtxtemb

Client K × dtxtemb + d2imgemb

FEDOT(+B) (Ours) 24s Server K × dtxtemb

Client K × dtxtemb + d2imgemb



F. Full Results of Main Experiment
F.1. Generalization

Method 33 0 25 26 AVG

Zero Shot 50.88± 3.42 48.40± 1.47 45.19± 2.50 48.24± 2.73 48.18± 1.31
FedCLIP 68.57± 8.25 70.99± 5.57 72.12± 12.01 70.51± 9.15 70.55± 8.60
PromptFL (M = 4) 94.28± 1.78 96.63± 0.49 96.80± 1.00 97.44± 0.74 96.29± 0.86
PromptFL (M = 16) 95.51± 0.41 96.96± 0.28 96.64± 0.84 97.76 ± 0.28 96.72± 0.30
CoCoOp (All Global) 86.26± 10.82 87.02± 9.47 87.50± 7.51 87.34± 7.73 87.03± 8.86
CoCoOp (Meta-Net Random Init) 21.22± 12.57 20.67± 11.81 23.56± 10.84 24.04± 12.91 22.37± 11.79
CoCoOp (Server CoOp) 15.10± 1.23 17.31± 5.42 17.63± 9.50 9.62± 2.89 14.91± 3.27
VPT-SHALLOW (p = 2) 71.43± 0.82 56.41± 15.22 65.54± 6.40 69.55± 15.77 65.73± 6.97
VPT-SHALLOW (p = 10) 49.39± 10.30 49.04± 6.31 51.76± 6.45 52.57± 14.01 50.69± 8.52
VPT-DEEP (p = 2, d = 2) 63.54± 6.24 64.42± 10.82 49.36± 6.56 54.17± 6.18 57.87± 6.94
VPT-DEEP (p = 10, d = 9) 65.17± 14.38 51.28± 16.01 58.01± 20.26 55.13± 22.03 57.40± 17.56
FedAKT (CLIP) 8.54± 3.50 9.44± 3.62 10.50± 3.55 8.02± 3.47 9.13± 3.53
FedGH (CLIP) 38.32± 3.30 40.17± 3.40 39.01± 3.35 39.66± 3.31 39.29± 3.34
FedLT 82.86± 0.41 92.15± 0.70 91.19± 0.43 88.78± 0.42 88.74± 0.14
FedAdapter 94.42± 0.92 96.55± 0.56 96.55± 0.40 96.87± 0.24 96.10± 0.47
FedOT (All Global) 92.79± 5.48 92.31± 3.81 92.47± 4.55 95.68± 2.93 93.31± 3.04
FedOT 93.74± 2.50 95.35± 0.73 92.31± 4.33 95.51± 0.28 94.23± 0.84
FedOT+(B) 97.14 ± 1.52 97.64 ± 0.29 97.56 ± 0.58 97.70± 0.18 97.51 ± 0.48

Table 4. The generalization accuracy of FEMNIST.

Method A C P S AVG

Zero Shot 95.35± 0.98 96.94± 0.81 99.60± 0.46 85.56± 0.99 94.36± 0.48
FedCLIP 95.36± 1.36 96.58± 0.57 99.30± 0.46 85.73± 1.71 94.24± 0.71
PromptFL (M = 4) 95.27± 0.75 97.22± 0.57 99.50± 0.46 84.25± 1.95 94.06± 0.61
PromptFL (M = 16) 94.05± 1.10 97.15± 0.65 99.40± 0.30 85.94± 1.41 94.14± 0.57
CoCoOp (All Global) 95.27± 2.19 97.08± 1.05 98.90± 0.62 85.69± 0.96 94.24± 1.11
CoCoOp (Meta-Net Random Init) 62.10± 13.94 77.35± 8.04 62.77± 15.22 72.57± 8.93 68.70± 11.29
CoCoOp (Server CoOp) 85.74± 0.61 74.58± 25.97 89.42± 6.81 80.21± 11.88 82.49± 8.16
VPT-SHALLOW (p = 2) 95.84± 1.27 97.44± 1.07 99.70± 0.52 85.01± 1.28 94.50± 0.59
VPT-SHALLOW (p = 10) 95.19± 1.48 97.58± 0.62 99.80 ± 0.35 87.09 ± 1.12 94.92 ± 0.57
VPT-DEEP (p = 2, d = 2) 95.28± 1.63 97.58± 1.01 99.60± 0.46 84.93± 1.77 94.35± 0.95
VPT-DEEP (p = 10, d = 9) 95.11± 1.12 97.15± 1.23 99.70± 0.30 84.63± 1.52 94.15± 0.78
FedAKT (CLIP) 13.58± 1.15 14.39± 1.25 15.03± 1.20 13.28± 1.16 14.07± 1.19
FedGH (CLIP) 54.57± 1.60 55.99± 1.65 55.56± 1.62 54.92± 1.59 55.23± 1.62
FedLT 95.11± 0.86 97.08± 0.40 99.60± 0.26 85.48± 0.70 94.32± 0.40
FedAdapter 95.60± 0.88 97.35± 0.47 99.60± 0.26 84.95± 0.76 94.37± 0.45
FedOT (All Global) 96.09± 1.12 97.37± 0.62 99.60± 0.46 85.14± 1.58 94.55± 0.54
FedOT 96.33 ± 0.89 98.15 ± 0.75 99.60± 0.46 85.73± 1.47 94.53± 0.35
FedOT+(B) 96.33 ± 0.89 98.15 ± 0.75 99.60± 0.46 85.73± 1.47 94.53± 0.35

Table 5. The generalization accuracy of PACS.



Method A C P R AVG

Zero Shot 77.59± 1.33 65.29± 0.89 86.89± 1.61 86.83± 0.74 79.15± 0.40
FedCLIP 77.32± 1.07 65.79± 1.56 85.94± 1.42 86.68± 1.99 78.93± 1.06
PromptFL (M = 4) 77.39± 2.00 68.12± 1.00 87.86± 0.51 88.33± 0.86 80.42± 0.80
PromptFL (M = 16) 79.86 ± 0.43 68.50± 1.60 88.47± 0.46 89.13 ± 0.88 81.49 ± 0.45
CoCoOp (All Global) 77.73± 1.89 65.56± 2.83 88.39± 0.85 88.29± 1.20 79.99± 0.90
CoCoOp (Meta-Net Random Init) 60.96± 8.08 50.13± 2.75 67.53± 4.39 69.00± 4.67 61.91± 4.84
CoCoOp (Server CoOp) 72.00± 1.46 73.00± 1.46 73.50± 1.46 72.42± 1.46 72.73± 1.46
VPT-SHALLOW (p = 2) 78.42± 2.10 67.47± 1.00 87.98± 1.30 87.56± 1.33 80.36± 0.74
VPT-SHALLOW (p = 10) 77.05± 2.17 66.63± 1.57 86.77± 1.05 86.68± 1.49 79.28± 0.98
VPT-DEEP (p = 2, d = 2) 78.01± 1.40 67.89± 1.25 86.89± 1.88 87.52± 0.46 80.08± 0.35
VPT-DEEP (p = 10, d = 9) 77.11± 1.09 65.71± 1.16 85.79± 2.36 87.56± 1.15 79.05± 0.37
FedAKT (CLIP) 0.77± 0.08 0.93± 0.10 0.85± 0.09 0.93± 0.09 0.87± 0.09
FedGH (CLIP) 1.81± 0.12 1.99± 0.14 1.99± 0.13 1.85± 0.13 1.91± 0.13
FedLT 78.49± 1.19 67.05± 0.50 88.09± 0.73 88.67± 0.27 80.57± 0.31
FedAdapter 79.45± 0.12 68.71 ± 1.06 88.26± 0.63 88.90± 0.47 81.33± 0.26
FedOT (All Global) 79.38± 2.09 68.54± 1.72 87.90± 1.20 88.44± 1.06 81.07± 0.85
FedOT 79.11± 1.27 66.93± 1.92 88.61 ± 1.05 87.71± 0.90 80.59± 0.47
FedOT+(B) 79.11± 1.27 66.93± 1.92 88.61 ± 1.05 87.71± 0.90 80.59± 0.47

Table 6. The generalization accuracy of Office-Home.

Method C L S V AVG

Zero Shot 100.00 ± 0.00 65.22 ± 2.72 70.96± 0.33 84.79± 1.07 80.59± 0.96
FedCLIP 99.29± 0.71 63.40± 0.54 73.48± 1.40 85.63± 1.71 80.45± 0.86
PromptFL (M = 4) 99.06± 0.54 62.96± 1.52 78.96± 1.30 86.17± 1.56 81.79± 0.15
PromptFL (M = 16) 99.18± 0.54 60.20± 1.21 77.75± 2.51 83.90± 2.20 80.26± 0.77
CoCoOp (All Global) 99.88± 0.20 62.65± 4.18 74.34± 4.05 84.05± 4.20 80.23± 1.96
CoCoOp (Meta-Net Random Init) 67.02± 9.08 49.46± 6.01 52.75± 9.02 55.41± 7.63 56.16± 6.06
CoCoOp (Server CoOp) 89.28± 18.57 53.99± 12.15 60.36± 3.58 74.77± 0.17 69.60± 7.67
VPT-SHALLOW (p = 2) 99.65± 0.36 63.03± 1.96 75.15± 4.36 85.73± 1.07 80.89± 1.02
VPT-SHALLOW (p = 10) 99.65± 0.36 64.78± 1.47 76.63± 1.41 85.33± 0.68 81.60± 0.16
VPT-DEEP (p = 2, d = 2) 99.41± 0.21 61.83± 3.58 76.58± 5.21 85.93± 0.74 80.94± 1.70
VPT-DEEP (p = 10, d = 9) 99.17± 0.20 61.40± 0.82 77.75± 1.88 86.42± 0.31 81.18± 0.19
FedAKT (CLIP) 11.21± 1.25 12.24± 1.35 11.05± 1.30 11.66± 1.30 11.54± 1.30
FedGH (CLIP) 47.12± 2.00 48.12± 2.05 46.26± 2.02 48.22± 2.01 47.43± 2.02
FedLT 99.53± 0.12 64.28± 0.17 80.08± 0.94 84.94± 0.87 82.21± 0.44
FedAdapter 96.88± 0.16 62.71± 0.97 77.52± 1.53 82.20± 0.70 79.83± 0.81
FedOT (All Global) 99.65± 0.36 61.77± 2.74 76.73± 3.98 87.16 ± 2.14 81.33± 1.19
FedOT 99.65± 0.20 65.03± 0.17 80.33 ± 0.99 86.22± 1.11 82.81 ± 0.47
FedOT+(B) 99.65± 0.20 65.03± 0.17 80.33 ± 0.99 86.22± 1.11 82.81 ± 0.47

Table 7. The generalization accuracy of VLCS.



Method L38 L43 L46 L100 AVG

Zero Shot 13.35± 0.76 29.90± 1.95 19.59± 1.31 13.47± 0.52 19.08± 0.26
FedCLIP 33.28± 4.81 30.98± 3.84 30.67± 1.80 43.56 ± 9.00 34.62± 1.63
PromptFL (M = 4) 38.54± 2.98 33.02± 2.20 36.99± 2.26 41.47± 4.42 37.51± 1.92
PromptFL (M = 16) 37.31± 7.34 34.43± 3.48 35.28± 3.40 36.96± 1.72 35.99± 2.50
CoCoOp (All Global) 38.33± 7.94 29.82± 2.76 38.84± 1.38 37.61± 1.36 36.15± 1.44
CoCoOp (Meta-Net Random Init) 44.65± 2.62 26.09± 5.39 25.52± 4.81 23.18± 2.98 29.86± 1.21
CoCoOp (Server CoOp) 34.15± 18.23 26.34± 5.58 24.16± 5.63 20.03± 3.40 26.17± 5.38
VPT-SHALLOW (p = 2) 40.52± 5.47 39.86 ± 2.56 32.49± 6.35 26.19± 1.36 34.76± 0.45
VPT-SHALLOW (p = 10) 45.79 ± 2.19 34.01± 6.58 35.06± 4.36 19.42± 3.51 33.57± 3.40
VPT-DEEP (p = 2, d = 2) 40.26± 0.92 32.85± 2.75 36.04± 3.21 28.14± 2.29 34.32± 0.71
VPT-DEEP (p = 10, d = 9) 15.31± 9.09 32.52± 2.51 27.54± 2.96 5.30± 3.08 20.17± 1.92
FedAKT (CLIP) 10.21± 5.70 14.78± 5.80 13.01± 5.85 11.00± 5.77 12.25± 5.78
FedGH (CLIP) 7.01± 2.75 7.49± 2.85 8.12± 2.80 6.50± 2.80 7.28± 2.80
FedLT 29.27± 2.30 39.31± 2.41 33.82± 3.65 17.09± 6.07 29.87± 2.29
FedAdapter 34.92± 3.21 37.09± 1.58 41.14 ± 0.92 40.03± 0.33 38.30 ± 0.89
FedOT (All Global) 37.75± 4.34 32.48± 1.48 34.54± 2.82 26.02± 1.74 32.70± 1.02
FedOT 30.65± 12.20 25.43± 4.12 35.17± 6.28 27.08± 4.26 29.58± 4.52
FedOT+(B) 38.59± 3.99 34.33± 1.32 41.10± 0.91 37.61± 0.21 37.91± 0.90

Table 8. The generalization accuracy of TerraIncognita.



F.2. Personalization

Method Target 0 25 26 AVG

Zero Shot

33

48.40 ± 1.47 45.19 ± 2.50 48.24 ± 2.73 47.28 ± 0.73
FedCLIP 70.03 ± 8.40 72.44 ± 11.70 69.23 ± 9.38 70.57 ± 9.77
PromptFL (M = 4) 96.96 ± 0.74 95.83 ± 1.94 96.96 ± 2.00 96.58 ± 1.49
PromptFL (M = 16) 97.12 ± 0.97 97.60 ± 0.48 98.24 ± 1.47 97.65 ± 0.72
CoCoOp (All Global) 88.46 ± 7.26 89.43 ± 6.68 87.50 ± 9.36 88.46 ± 7.63
CoCoOp (Meta-Net Random Init) 87.18 ± 6.13 87.34 ± 7.28 85.42 ± 10.59 86.64 ± 8.00
CoCoOp (Server CoOp) 94.39 ± 1.94 94.71 ± 1.44 96.32 ± 1.39 95.14 ± 1.09
VPT-SHALLOW (p = 2) 87.98 ± 2.09 90.06 ± 2.42 89.75 ± 2.37 89.26 ± 2.24
VPT-SHALLOW (p = 10) 94.07 ± 3.74 94.87 ± 2.22 95.03 ± 3.61 94.66 ± 3.13
VPT-DEEP (p = 2, d = 2) 90.54 ± 5.46 91.35 ± 5.91 91.51 ± 6.09 91.13 ± 5.80
VPT-DEEP (p = 10, d = 9) 86.54 ± 1.92 88.78 ± 1.95 89.42 ± 2.89 88.25 ± 2.25
FedAKT (CLIP) 49.82 ± 9.52 59.78 ± 9.88 54.80 ± 9.73 54.80 ± 9.71
FedGH (CLIP) 37.57 ± 1.00 39.88 ± 1.10 39.55 ± 1.02 39.00 ± 1.04
FedLT 95.99 ± 0.58 97.12 ± 0.56 96.95 ± 0.80 96.69 ± 0.65
FedAdapter 96.07 ± 0.66 96.96 ± 0.32 96.55 ± 0.21 96.53 ± 0.40
FedOT (All Global) 94.71 ± 5.46 94.87 ± 4.31 95.20 ± 3.75 94.93 ± 4.51
FedOT (All Local) 92.63 ± 1.95 89.10 ± 3.73 82.85 ± 7.67 88.19 ± 1.20
FedOT 95.99 ± 0.73 96.47 ± 0.28 96.80 ± 1.95 96.42 ± 0.99
FedOT+(B) 96.33 ± 0.48 97.62 ± 0.45 97.50 ± 0.47 97.15 ± 0.38

33 25 26 AVG

Zero Shot

0

50.88 ± 3.42 48.40 ± 1.47 48.24 ± 2.73 48.10 ± 1.33
FedCLIP 67.75 ± 9.90 73.56 ± 10.64 70.03 ± 9.20 70.45 ± 9.81
PromptFL (M = 4) 95.10 ± 1.47 96.31 ± 0.74 96.47 ± 0.56 95.96 ± 0.63
PromptFL (M = 16) 95.64 ± 1.03 96.64 ± 1.28 98.24 ± 0.73 96.84 ± 0.74
CoCoOp (All Global) 85.71 ± 10.49 89.58 ± 7.55 86.86 ± 7.93 87.39 ± 8.65
CoCoOp (Meta-Net Random Init) 84.90 ± 11.88 87.82 ± 8.07 84.94 ± 10.82 85.89 ± 10.06
CoCoOp (Server CoOp) 95.92 ± 1.23 95.51 ± 1.54 95.35 ± 1.00 95.59 ± 0.93
VPT-SHALLOW (p = 2) 90.07 ± 5.42 92.79 ± 3.82 93.27 ± 3.37 92.04 ± 4.19
VPT-SHALLOW (p = 10) 87.75 ± 2.16 89.10 ± 3.13 89.10 ± 3.54 88.65 ± 1.49
VPT-DEEP (p = 2, d = 2) 91.56 ± 5.17 91.19 ± 5.74 91.51 ± 6.28 91.42 ± 5.51
VPT-DEEP (p = 10, d = 9) 88.03 ± 2.25 88.62 ± 2.65 89.58 ± 2.90 88.74 ± 1.29
FedAKT (CLIP) 58.21 ± 9.60 51.19 ± 10.00 55.14 ± 9.53 55.18 ± 9.71
FedGH (CLIP) 40.80 ± 1.10 38.89 ± 0.98 40.31 ± 1.04 40.00 ± 1.04
FedLT 96.19 ± 0.14 96.47 ± 0.58 96.96 ± 0.43 96.54 ± 0.38
FedAdapter 95.99 ± 0.45 96.56 ± 0.56 96.79 ± 0.43 96.45 ± 0.48
FedOT (All Global) 90.07 ± 5.10 92.95 ± 3.61 94.07 ± 4.36 92.36 ± 4.31
FedOT (All Local) 86.39 ± 0.47 89.10 ± 3.73 82.85 ± 7.67 86.12 ± 1.19
FedOT 96.19 ± 1.84 95.83 ± 1.00 97.92 ± 0.55 96.65 ± 1.13
FedOT+(B) 98.19 ± 0.32 97.31 ± 0.48 97.45 ± 0.53 97.65 ± 0.52

Table 9. The personalization accuracy of FEMNIST (Target 33, 0).



Method Target 33 0 26 AVG

Zero Shot

25

50.88 ± 3.42 48.40 ± 1.47 48.24 ± 2.73 49.17 ± 1.71
FedCLIP 67.75 ± 8.19 71.96 ± 7.93 70.35 ± 10.67 70.02 ± 8.93
PromptFL (M = 4) 95.92 ± 0.70 96.63 ± 0.49 97.28 ± 0.74 96.61 ± 0.12
PromptFL (M = 16) 96.33 ± 1.08 96.80 ± 0.56 97.92 ± 0.55 97.01 ± 0.44
CoCoOp (All Global) 84.63 ± 12.12 85.58 ± 10.10 85.90 ± 10.01 85.37 ± 10.72
CoCoOp (Meta-Net Random Init) 85.17 ± 11.83 83.33 ± 9.86 84.62 ± 11.34 84.37 ± 10.95
CoCoOp (Server CoOp) 96.33 ± 1.23 94.55 ± 1.00 95.67 ± 1.66 95.52 ± 0.62
VPT-SHALLOW (p = 2) 88.03 ± 1.93 88.62 ± 1.21 89.91 ± 2.10 88.85 ± 0.43
VPT-SHALLOW (p = 10) 92.65 ± 5.02 93.27 ± 2.68 94.71 ± 3.63 93.54 ± 3.70
VPT-DEEP (p = 2, d = 2) 87.89 ± 2.01 87.34 ± 2.16 90.23 ± 2.47 88.49 ± 0.99
VPT-DEEP (p = 10, d = 9) 88.03 ± 2.62 87.18 ± 2.16 89.90 ± 3.15 88.37 ± 0.97
FedAKT (CLIP) 45.17 ± 9.80 65.63 ± 9.50 54.65 ± 9.83 55.15 ± 9.71
FedGH (CLIP) 39.13 ± 1.08 40.67 ± 1.00 39.60 ± 1.04 39.80 ± 1.04
FedLT 96.05 ± 0.36 91.19 ± 0.43 98.08 ± 0.28 95.11 ± 0.36
FedAdapter 95.58 ± 0.76 96.55 ± 0.40 97.36 ± 0.37 96.50 ± 0.51
FedOT (All Global) 90.21 ± 4.95 92.15 ± 4.31 93.11 ± 4.01 91.82 ± 4.40
FedOT (All Local) 86.39 ± 0.47 92.63 ± 1.95 89.10 ± 3.73 89.37 ± 1.90
FedOT 89.80 ± 4.60 91.50 ± 4.09 92.79 ± 4.88 91.36 ± 4.48
FedOT+(B) 97.50 ± 0.31 98.35 ± 0.57 98.03 ± 0.22 97.96 ± 0.42

33 0 25 AVG

Zero Shot

26

50.88 ± 3.42 48.40 ± 1.47 45.19 ± 2.50 48.16 ± 1.98
FedCLIP 68.71 ± 9.43 72.28 ± 6.74 71.79 ± 13.74 70.93 ± 9.81
PromptFL (M = 4) 95.92 ± 1.63 96.96 ± 0.28 96.95 ± 1.00 96.61 ± 0.66
PromptFL (M = 16) 95.64 ± 1.03 97.44 ± 0.74 96.96 ± 0.28 96.68 ± 0.41
CoCoOp (All Global) 86.40 ± 10.02 89.10 ± 5.93 88.94 ± 6.36 88.15 ± 7.37
CoCoOp (Meta-Net Random Init) 84.62 ± 9.06 85.74 ± 9.40 86.86 ± 8.47 85.74 ± 8.69
CoCoOp (Server CoOp) 95.92 ± 1.47 94.71 ± 0.83 95.19 ± 1.44 95.27 ± 0.50
VPT-SHALLOW (p = 2) 95.24 ± 3.66 94.07 ± 5.70 93.75 ± 6.25 94.35 ± 5.20
VPT-SHALLOW (p = 10) 91.84 ± 4.60 94.07 ± 3.64 94.87 ± 2.73 93.59 ± 3.63
VPT-DEEP (p = 2, d = 2) 93.33 ± 5.95 93.75 ± 5.46 94.71 ± 4.17 93.93 ± 5.18
VPT-DEEP (p = 10, d = 9) 88.03 ± 2.59 86.86 ± 1.54 88.78 ± 2.27 87.89 ± 0.66
FedAKT (CLIP) 52.91 ± 10.10 56.91 ± 9.60 54.97 ± 9.43 54.93 ± 9.71
FedGH (CLIP) 40.64 ± 1.10 38.05 ± 1.00 39.51 ± 1.02 39.40 ± 1.04
FedLT 95.78 ± 0.36 96.15 ± 0.83 88.78 ± 0.42 93.57 ± 0.54
FedAdapter 95.44 ± 0.60 96.79 ± 0.08 96.87 ± 0.24 96.37 ± 0.31
FedOT (All Global) 92.52 ± 4.55 94.39 ± 3.92 95.52 ± 3.20 94.14 ± 3.87
FedOT (All Local) 86.39 ± 0.47 92.63 ± 1.95 89.10 ± 3.73 89.37 ± 1.90
FedOT 96.63 ± 0.49 96.31 ± 1.47 95.51 ± 0.28 96.15 ± 0.75
FedOT+(B) 98.30 ± 0.66 97.60 ± 0.72 97.50 ± 0.52 97.80 ± 0.62

Table 10. The personalization accuracy of FEMNIST (Target 25, 26).



Method Target C P S AVG

Zero Shot

A

96.94 ± 0.81 99.60 ± 0.46 85.56 ± 0.99 94.03 ± 0.38
FedCLIP 97.01 ± 1.67 99.70 ± 0.30 89.94 ± 0.46 95.55 ± 0.62
PromptFL (M = 4) 98.36 ± 0.81 99.80 ± 0.35 92.78 ± 1.02 96.98 ± 0.56
PromptFL (M = 16) 98.15 ± 0.50 99.70 ± 0.30 92.74 ± 0.44 96.86 ± 0.23
CoCoOp (All Global) 98.08 ± 0.98 99.30 ± 0.46 91.04 ± 1.91 96.14 ± 1.01
CoCoOp (Meta-Net Random Init) 98.15 ± 1.18 99.70 ± 0.30 92.02 ± 1.54 96.62 ± 0.66
CoCoOp (Server CoOp) 97.86 ± 0.86 99.70 ± 0.30 91.42 ± 0.51 96.33 ± 0.09
VPT-SHALLOW (p = 2) 98.58 ± 0.66 99.70 ± 0.52 91.85 ± 0.77 96.71 ± 0.38
VPT-SHALLOW (p = 10) 98.58 ± 0.54 99.80 ± 0.35 91.25 ± 0.92 96.54 ± 0.39
VPT-DEEP (p = 2, d = 2) 98.57 ± 0.89 99.70 ± 0.30 92.14 ± 0.81 96.81 ± 0.49
VPT-DEEP (p = 10, d = 9) 97.79 ± 0.69 99.50 ± 0.62 91.25 ± 0.96 96.18 ± 0.45
FedAKT (CLIP) 71.21 ± 3.50 75.00 ± 3.80 72.82 ± 3.74 73.00 ± 3.68
FedGH (CLIP) 61.86 ± 1.50 64.90 ± 1.70 63.44 ± 1.57 63.40 ± 1.59
FedLT 99.22 ± 0.26 99.60 ± 0.26 93.25 ± 0.22 97.36 ± 0.25
FedAdapter 98.68 ± 0.36 99.70 ± 0.30 92.67 ± 0.39 97.02 ± 0.35
FedOT (All Global) 98.65 ± 0.45 99.70 ± 0.52 92.10 ± 0.67 96.82 ± 0.24
FedOT (All Local) 98.93 ± 0.57 99.80 ± 0.35 92.53 ± 0.82 97.09 ± 0.34
FedOT 99.15 ± 0.25 99.70 ± 0.30 93.50 ± 0.29 97.45 ± 0.28
FedOT+(B) 99.15 ± 0.25 99.70 ± 0.30 93.50 ± 0.29 97.45 ± 0.28

A P S AVG

Zero Shot

C

95.35 ± 0.98 99.60 ± 0.46 85.56 ± 0.99 93.51 ± 0.37
FedCLIP 95.52 ± 1.49 99.70 ± 0.30 90.66 ± 0.63 95.29 ± 0.68
PromptFL (M = 4) 97.07 ± 0.49 99.70 ± 0.30 92.95 ± 0.63 96.57 ± 0.21
PromptFL (M = 16) 96.66 ± 0.38 99.70 ± 0.30 92.57 ± 0.19 96.31 ± 0.22
CoCoOp (All Global) 96.58 ± 0.98 99.30 ± 0.46 91.46 ± 1.96 95.78 ± 0.79
CoCoOp (Meta-Net Random Init) 96.33 ± 0.88 99.60 ± 0.35 91.93 ± 1.79 95.96 ± 0.46
CoCoOp (Server CoOp) 96.09 ± 1.69 99.70 ± 0.30 91.51 ± 0.27 95.76 ± 0.54
VPT-SHALLOW (p = 2) 96.01 ± 0.51 99.70 ± 0.52 91.97 ± 1.11 95.89 ± 0.33
VPT-SHALLOW (p = 10) 96.01 ± 0.99 99.60 ± 0.69 91.30 ± 1.20 95.63 ± 0.39
VPT-DEEP (p = 2, d = 2) 96.01 ± 0.62 99.70 ± 0.30 92.02 ± 0.49 95.91 ± 0.18
VPT-DEEP (p = 10, d = 9) 96.25 ± 0.79 99.50 ± 0.35 91.63 ± 0.97 95.79 ± 0.16
FedAKT (CLIP) 74.05 ± 3.60 71.10 ± 3.90 74.30 ± 3.54 73.15 ± 3.68
FedGH (CLIP) 64.13 ± 1.60 62.10 ± 1.55 64.87 ± 1.62 63.70 ± 1.59
FedLT 97.15 ± 0.35 99.60 ± 0.26 93.38 ± 0.29 96.71 ± 0.30
FedAdapter 97.03 ± 0.50 99.60 ± 0.26 92.92 ± 0.29 96.52 ± 0.35
FedOT (All Global) 96.82 ± 0.85 99.70 ± 0.30 92.57 ± 0.29 96.36 ± 0.25
FedOT (All Local) 96.90 ± 1.49 99.80 ± 0.35 92.53 ± 0.82 96.41 ± 0.46
FedOT 97.07 ± 0.38 99.60 ± 0.26 93.59 ± 0.30 96.75 ± 0.31
FedOT+(B) 97.07 ± 0.38 99.60 ± 0.26 93.59 ± 0.30 96.75 ± 0.31

Table 11. The personalization accuracy of PACS (Target A, C).



Method Target A C S AVG

Zero Shot

P

95.35 ± 0.98 96.94 ± 0.81 85.56 ± 0.99 92.62 ± 0.78
FedCLIP 95.11 ± 1.36 98.00 ± 1.73 89.94 ± 0.26 94.35 ± 0.98
PromptFL (M = 4) 96.82 ± 0.65 98.29 ± 0.74 92.27 ± 1.28 95.80 ± 0.50
PromptFL (M = 16) 96.41 ± 1.21 98.43 ± 0.66 92.65 ± 0.32 95.83 ± 0.71
CoCoOp (All Global) 96.58 ± 0.89 98.08 ± 0.77 91.04 ± 1.80 95.23 ± 0.78
CoCoOp (Meta-Net Random Init) 96.50 ± 0.93 98.29 ± 0.98 91.85 ± 1.60 95.54 ± 0.92
CoCoOp (Server CoOp) 96.01 ± 1.77 97.86 ± 0.86 91.46 ± 0.44 95.11 ± 0.76
VPT-SHALLOW (p = 2) 96.01 ± 1.10 98.58 ± 0.86 91.72 ± 0.92 95.43 ± 0.78
VPT-SHALLOW (p = 10) 96.17 ± 1.49 98.43 ± 0.44 91.04 ± 0.91 95.21 ± 0.68
VPT-DEEP (p = 2, d = 2) 96.09 ± 0.25 98.43 ± 0.86 91.97 ± 0.78 95.50 ± 0.56
VPT-DEEP (p = 10, d = 9) 96.09 ± 1.36 97.65 ± 0.93 91.25 ± 0.97 95.00 ± 0.49
FedAKT (CLIP) 71.75 ± 3.70 75.65 ± 3.50 72.62 ± 3.84 73.34 ± 3.68
FedGH (CLIP) 63.75 ± 1.70 65.22 ± 1.50 64.11 ± 1.57 64.36 ± 1.59
FedLT 96.90 ± 0.45 99.60 ± 0.26 93.42 ± 0.23 96.64 ± 0.31
FedAdapter 96.96 ± 0.52 99.60 ± 0.26 92.83 ± 0.24 96.46 ± 0.34
FedOT (All Global) 96.57 ± 1.27 98.65 ± 0.45 92.31 ± 0.63 95.84 ± 0.72
FedOT (All Local) 96.90 ± 1.49 98.93 ± 0.57 92.53 ± 0.82 96.12 ± 0.76
FedOT 97.15 ± 0.71 99.15 ± 0.12 93.71 ± 0.35 96.67 ± 0.39
FedOT+(B) 97.15 ± 0.71 99.15 ± 0.12 93.71 ± 0.35 96.67 ± 0.39

A C P AVG

Zero Shot

S

95.35 ± 0.98 96.94 ± 0.81 99.60 ± 0.46 97.30 ± 0.47
FedCLIP 96.58 ± 1.76 97.87 ± 1.40 99.80 ± 0.17 98.08 ± 1.07
PromptFL (M = 4) 96.74 ± 1.59 98.79 ± 0.69 99.90 ± 0.17 98.48 ± 0.69
PromptFL (M = 16) 96.82 ± 1.12 98.57 ± 0.89 99.90 ± 0.17 98.43 ± 0.61
CoCoOp (All Global) 96.49 ± 1.34 98.36 ± 1.08 99.70 ± 0.52 98.18 ± 0.59
CoCoOp (Meta-Net Random Init) 96.25 ± 0.93 98.15 ± 1.08 99.60 ± 0.35 98.00 ± 0.54
CoCoOp (Server CoOp) 96.25 ± 1.55 98.15 ± 0.81 99.80 ± 0.17 98.06 ± 0.71
VPT-SHALLOW (p = 2) 96.58 ± 1.60 98.79 ± 0.65 99.70 ± 0.30 98.36 ± 0.58
VPT-SHALLOW (p = 10) 95.76 ± 1.10 98.65 ± 0.62 99.70 ± 0.30 98.04 ± 0.50
VPT-DEEP (p = 2, d = 2) 95.85 ± 1.12 98.51 ± 0.57 99.60 ± 0.17 97.98 ± 0.49
VPT-DEEP (p = 10, d = 9) 96.17 ± 1.23 97.65 ± 0.77 99.60 ± 0.17 97.81 ± 0.46
FedAKT (CLIP) 73.25 ± 3.60 72.25 ± 3.90 72.73 ± 3.54 72.75 ± 3.68
FedGH (CLIP) 64.33 ± 1.50 61.05 ± 1.70 61.52 ± 1.58 62.30 ± 1.59
FedLT 96.82 ± 0.85 99.60 ± 0.20 85.48 ± 0.70 93.97 ± 0.58
FedAdapter 96.66 ± 0.71 99.60 ± 0.26 84.95 ± 0.76 93.74 ± 0.58
FedOT (All Global) 96.66 ± 1.25 98.79 ± 0.54 99.70 ± 0.30 98.38 ± 0.49
FedOT (All Local) 96.90 ± 1.49 98.93 ± 0.57 99.80 ± 0.35 98.54 ± 0.55
FedOT 97.15 ± 0.92 98.72 ± 0.44 99.60 ± 0.20 98.49 ± 0.52
FedOT+(B) 97.15 ± 0.92 98.72 ± 0.44 99.60 ± 0.20 98.49 ± 0.52

Table 12. The personalization accuracy of PACS (Target P, S).



Method Target C P R AVG

Zero Shot

A

65.29 ± 0.89 86.89 ± 1.61 86.83 ± 0.74 79.67 ± 0.32
FedCLIP 69.11 ± 0.70 88.32 ± 1.43 87.60 ± 0.99 81.67 ± 0.89
PromptFL (M = 4) 74.88 ± 2.43 90.91 ± 1.09 89.40 ± 0.81 85.06 ± 0.88
PromptFL (M = 16) 74.91 ± 1.38 91.02 ± 0.72 89.17 ± 0.66 85.03 ± 0.42
CoCoOp (All Global) 69.11 ± 3.52 88.95 ± 0.69 88.37 ± 0.96 82.14 ± 1.05
CoCoOp (Meta-Net Random Init) 71.25 ± 2.25 89.10 ± 1.02 88.37 ± 1.16 82.91 ± 0.58
CoCoOp (Server CoOp) 74.88 ± 2.43 90.91 ± 1.09 89.40 ± 0.81 85.06 ± 0.88
VPT-SHALLOW (p = 2) 70.10 ± 1.60 89.59 ± 0.86 88.37 ± 0.87 82.69 ± 0.32
VPT-SHALLOW (p = 10) 65.64 ± 3.74 88.01 ± 0.35 86.91 ± 2.04 80.19 ± 1.26
VPT-DEEP (p = 2, d = 2) 69.11 ± 1.40 89.59 ± 1.05 88.06 ± 0.83 82.25 ± 0.10
VPT-DEEP (p = 10, d = 9) 65.67 ± 1.86 87.41 ± 1.24 85.65 ± 1.79 79.58 ± 0.65
FedAKT (CLIP) 40.23 ± 0.42 65.42 ± 0.55 60.25 ± 0.25 55.30 ± 0.14
FedGH (CLIP) 6.91 ± 2.52 7.12 ± 2.88 6.97 ± 1.82 7.00 ± 1.21
FedLT 80.18 ± 0.83 93.16 ± 0.74 90.36 ± 0.50 87.90 ± 0.24
FedAdapter 78.39 ± 1.60 92.14 ± 0.47 89.80 ± 0.60 86.78 ± 0.34
FedOT (All Global) 73.81 ± 1.67 91.10 ± 0.81 88.98 ± 1.41 84.63 ± 0.54
FedOT (All Local) 75.30 ± 1.79 92.22 ± 0.90 89.44 ± 0.90 85.65 ± 0.43
FedOT 80.68 ± 0.79 93.24 ± 0.70 90.58 ± 0.34 88.17 ± 0.21
FedOT+(B) 80.68 ± 0.79 93.24 ± 0.70 90.58 ± 0.34 88.17 ± 0.21

A P R AVG

Zero Shot

C

77.59 ± 1.33 86.89 ± 1.61 86.83 ± 0.74 83.77 ± 0.32
FedCLIP 78.91 ± 0.84 87.90 ± 0.95 87.64 ± 0.13 84.82 ± 0.57
PromptFL (M = 4) 82.34 ± 1.75 90.49 ± 0.97 89.70 ± 0.81 87.51 ± 0.59
PromptFL (M = 16) 81.72 ± 0.43 90.60 ± 1.30 90.01 ± 0.91 87.44 ± 0.25
CoCoOp (All Global) 78.62 ± 2.07 88.54 ± 0.83 88.10 ± 0.92 85.09 ± 0.52
CoCoOp (Meta-Net Random Init) 79.04 ± 1.38 88.88 ± 0.85 88.33 ± 0.92 85.41 ± 0.38
CoCoOp (Server CoOp) 82.34 ± 1.75 90.49 ± 0.97 89.70 ± 0.81 87.51 ± 0.59
VPT-SHALLOW (p = 2) 79.93 ± 0.78 89.25 ± 0.95 88.25 ± 1.26 85.81 ± 0.34
VPT-SHALLOW (p = 10) 77.32 ± 1.15 88.54 ± 0.53 87.49 ± 1.73 84.45 ± 0.35
VPT-DEEP (p = 2, d = 2) 80.00 ± 1.09 89.33 ± 0.83 88.14 ± 0.78 85.82 ± 0.21
VPT-DEEP (p = 10, d = 9) 76.63 ± 1.73 87.71 ± 1.63 85.88 ± 1.84 83.41 ± 0.55
FedAKT (CLIP) 45.52 ± 0.35 63.32 ± 0.51 57.11 ± 0.32 55.32 ± 0.16
FedGH (CLIP) 7.11 ± 2.01 6.95 ± 2.80 7.04 ± 0.83 7.03 ± 0.72
FedLT 84.19 ± 0.60 92.82 ± 0.60 90.74 ± 0.54 89.25 ± 0.20
FedAdapter 83.40 ± 0.52 92.22 ± 0.57 90.17 ± 0.36 88.60 ± 0.16
FedOT (All Global) 82.40 ± 1.75 90.49 ± 1.16 88.90 ± 1.24 87.27 ± 0.53
FedOT (All Local) 81.86 ± 0.54 92.22 ± 0.90 89.44 ± 0.90 87.84 ± 0.26
FedOT 84.40 ± 0.96 92.97 ± 0.84 90.62 ± 0.27 89.33 ± 0.25
FedOT+(B) 84.40 ± 0.96 92.97 ± 0.84 90.62 ± 0.27 89.33 ± 0.25

Table 13. The personalization accuracy of Office-Home (Target A, C).



Method Target A C R AVG

Zero Shot

P

77.59 ± 1.33 65.29 ± 0.89 86.83 ± 0.74 76.57 ± 0.64
FedCLIP 78.08 ± 1.37 68.00 ± 0.82 87.49 ± 0.41 77.86 ± 0.09
PromptFL (M = 4) 82.34 ± 1.73 73.88 ± 1.69 89.44 ± 0.70 81.89 ± 0.90
PromptFL (M = 16) 83.09 ± 2.03 74.42 ± 1.98 89.82 ± 0.75 82.44 ± 1.41
CoCoOp (All Global) 78.08 ± 1.45 69.15 ± 2.78 88.40 ± 1.10 78.54 ± 1.52
CoCoOp (Meta-Net Random Init) 78.49 ± 1.34 71.02 ± 2.40 88.37 ± 1.09 79.29 ± 1.32
CoCoOp (Server CoOp) 82.34 ± 1.73 73.88 ± 1.69 89.44 ± 0.70 81.89 ± 0.90
VPT-SHALLOW (p = 2) 79.52 ± 0.52 70.14 ± 1.59 88.06 ± 1.32 79.24 ± 0.67
VPT-SHALLOW (p = 10) 77.46 ± 1.13 64.22 ± 2.92 86.37 ± 1.95 76.02 ± 1.34
VPT-DEEP (p = 2, d = 2) 79.66 ± 1.13 68.16 ± 0.99 87.52 ± 0.84 78.45 ± 0.56
VPT-DEEP (p = 10, d = 9) 76.77 ± 1.17 64.53 ± 2.31 85.11 ± 1.39 75.47 ± 1.31
FedAKT (CLIP) 62.48 ± 0.38 49.27 ± 0.40 56.45 ± 0.35 55.40 ± 0.19
FedGH (CLIP) 7.18 ± 2.02 6.82 ± 2.53 7.10 ± 1.75 7.03 ± 0.73
FedLT 86.15 ± 1.02 79.69 ± 0.91 90.51 ± 0.42 85.45 ± 0.28
FedAdapter 83.54 ± 0.60 78.39 ± 1.18 89.71 ± 0.70 83.88 ± 0.29
FedOT (All Global) 81.51 ± 1.26 73.12 ± 1.61 88.75 ± 1.32 81.13 ± 1.25
FedOT (All Local) 81.86 ± 0.54 75.30 ± 1.79 89.44 ± 0.90 82.20 ± 0.74
FedOT 84.67 ± 1.19 80.26 ± 0.84 90.66 ± 0.40 85.20 ± 0.29
FedOT+(B) 84.67 ± 1.19 80.26 ± 0.84 90.66 ± 0.40 85.20 ± 0.29

A C P AVG

Zero Shot

R

77.59 ± 1.33 65.29 ± 0.89 86.89 ± 1.61 76.59 ± 0.76
FedCLIP 77.25 ± 0.83 68.15 ± 0.64 87.67 ± 0.36 77.69 ± 0.02
PromptFL (M = 4) 82.41 ± 2.69 74.68 ± 2.07 90.75 ± 1.27 82.61 ± 1.27
PromptFL (M = 16) 82.27 ± 2.18 74.15 ± 2.16 90.68 ± 1.27 82.37 ± 1.39
CoCoOp (All Global) 78.49 ± 1.86 69.68 ± 3.09 88.99 ± 0.64 79.05 ± 1.50
CoCoOp (Meta-Net Random Init) 78.70 ± 1.86 71.29 ± 2.37 89.03 ± 0.91 79.67 ± 1.25
CoCoOp (Server CoOp) 82.41 ± 2.69 74.68 ± 2.07 90.75 ± 1.27 82.61 ± 1.27
VPT-SHALLOW (p = 2) 79.59 ± 0.35 70.52 ± 2.25 89.52 ± 0.97 79.88 ± 0.78
VPT-SHALLOW (p = 10) 76.43 ± 0.43 65.25 ± 3.64 87.82 ± 0.23 76.50 ± 1.33
VPT-DEEP (p = 2, d = 2) 80.14 ± 0.66 68.88 ± 0.93 89.37 ± 0.98 79.46 ± 0.53
VPT-DEEP (p = 10, d = 9) 76.70 ± 1.25 65.83 ± 0.96 87.33 ± 1.38 76.62 ± 0.40
FedAKT (CLIP) 60.32 ± 0.32 44.28 ± 0.38 61.36 ± 0.52 55.32 ± 0.14
FedGH (CLIP) 7.99 ± 1.33 6.24 ± 1.50 6.62 ± 0.89 6.95 ± 0.94
FedLT 83.99 ± 1.04 80.18 ± 1.08 93.20 ± 0.84 85.79 ± 0.33
FedAdapter 82.95 ± 0.69 78.45 ± 1.59 92.35 ± 0.67 84.58 ± 0.36
FedOT (All Global) 82.13 ± 1.86 73.58 ± 1.63 90.83 ± 1.09 82.18 ± 1.12
FedOT (All Local) 81.86 ± 0.54 75.30 ± 1.79 92.22 ± 0.90 83.12 ± 0.50
FedOT 83.85 ± 0.89 80.53 ± 1.21 93.57 ± 0.45 85.98 ± 0.30
FedOT+(B) 83.85 ± 0.89 80.53 ± 1.21 93.57 ± 0.45 85.98 ± 0.30

Table 14. The personalization accuracy of Office-Home (Target P, R).



Method Target L S V AVG

Zero Shot

C

65.22 ± 2.72 70.96 ± 0.33 84.79 ± 1.07 74.06 ± 1.24
FedCLIP 70.37 ± 2.68 81.35 ± 1.64 86.96 ± 1.31 79.56 ± 1.33
PromptFL (M = 4) 72.44 ± 0.71 84.75 ± 2.97 88.99 ± 1.44 82.06 ± 1.27
PromptFL (M = 16) 73.07 ± 0.98 83.69 ± 1.58 88.39 ± 1.38 81.72 ± 0.66
CoCoOp (All Global) 72.69 ± 2.29 82.37 ± 1.96 87.90 ± 3.33 80.99 ± 0.96
CoCoOp (Meta-Net Random Init) 78.66 ± 1.44 84.70 ± 1.01 88.10 ± 1.13 83.82 ± 1.13
CoCoOp (Server CoOp) 79.35 ± 0.66 83.23 ± 0.93 88.39 ± 1.57 83.66 ± 0.58
VPT-SHALLOW (p = 2) 75.64 ± 1.46 84.70 ± 1.88 88.94 ± 1.20 83.09 ± 1.49
VPT-SHALLOW (p = 10) 75.83 ± 0.71 84.25 ± 1.56 88.35 ± 1.26 82.81 ± 0.96
VPT-DEEP (p = 2, d = 2) 76.71 ± 1.90 84.10 ± 2.76 88.34 ± 1.43 83.05 ± 1.90
VPT-DEEP (p = 10, d = 9) 76.33 ± 3.07 84.50 ± 0.72 89.38 ± 1.48 83.41 ± 1.63
FedAKT (CLIP) 70.50 ± 0.55 64.19 ± 0.66 72.11 ± 0.23 68.93 ± 0.16
FedGH (CLIP) 46.50 ± 1.54 62.23 ± 1.65 63.77 ± 1.31 57.50 ± 0.52
FedLT 80.67 ± 0.80 86.84 ± 0.28 88.94 ± 0.65 85.48 ± 0.21
FedAdapter 77.43 ± 0.54 85.60 ± 0.12 88.32 ± 0.72 83.78 ± 0.17
FedOT (All Global) 73.38 ± 0.39 85.42 ± 0.97 88.79 ± 0.89 82.53 ± 0.72
FedOT (All Local) 80.03 ± 1.30 86.59 ± 1.00 89.29 ± 1.71 85.30 ± 1.10
FedOT 80.29 ± 0.27 86.84 ± 0.18 89.09 ± 0.66 85.41 ± 0.14
FedOT+(B) 80.29 ± 0.27 86.84 ± 0.18 89.09 ± 0.66 85.41 ± 0.14

C S V AVG

Zero Shot

L

100.00 ± 0.00 70.96 ± 0.33 84.79 ± 1.07 87.67 ± 4.41
FedCLIP 100.00 ± 0.00 81.05 ± 1.83 87.26 ± 1.12 89.44 ± 0.54
PromptFL (M = 4) 99.88 ± 0.20 86.99 ± 1.12 89.38 ± 1.51 92.09 ± 0.90
PromptFL (M = 16) 99.88 ± 0.20 86.13 ± 0.67 89.09 ± 1.40 91.70 ± 0.27
CoCoOp (All Global) 100.00 ± 0.00 83.84 ± 0.55 87.90 ± 2.16 90.58 ± 0.90
CoCoOp (Meta-Net Random Init) 100.00 ± 0.00 84.65 ± 1.14 88.25 ± 1.43 90.97 ± 0.85
CoCoOp (Server CoOp) 99.65 ± 0.36 82.27 ± 1.96 88.30 ± 1.51 90.07 ± 0.78
VPT-SHALLOW (p = 2) 99.65 ± 0.36 85.72 ± 1.24 89.78 ± 0.25 91.72 ± 0.40
VPT-SHALLOW (p = 10) 99.29 ± 0.36 85.32 ± 0.79 89.24 ± 1.15 91.28 ± 0.44
VPT-DEEP (p = 2, d = 2) 99.76 ± 0.41 85.36 ± 1.35 89.04 ± 1.03 91.39 ± 0.71
VPT-DEEP (p = 10, d = 9) 99.88 ± 0.20 85.72 ± 0.84 89.58 ± 1.05 91.73 ± 0.63
FedAKT (CLIP) 79.95 ± 0.42 59.27 ± 0.63 68.98 ± 0.37 69.40 ± 0.21
FedGH (CLIP) 58.86 ± 1.24 58.16 ± 1.61 56.50 ± 1.39 58.20 ± 0.52
FedLT 99.77 ± 0.12 86.89 ± 0.23 89.19 ± 0.60 91.95 ± 0.13
FedAdapter 99.65 ± 0.20 87.02 ± 0.11 89.06 ± 0.28 91.91 ± 0.07
FedOT (All Global) 99.77 ± 0.20 86.43 ± 0.61 89.58 ± 1.12 91.93 ± 0.44
FedOT (All Local) 100.00 ± 0.00 86.59 ± 1.00 89.29 ± 1.71 91.96 ± 0.70
FedOT 99.88 ± 0.12 86.58 ± 0.49 89.29 ± 0.65 91.92 ± 0.16
FedOT+(B) 99.88 ± 0.12 86.58 ± 0.49 89.29 ± 0.65 91.92 ± 0.16

Table 15. The personalization accuracy of VLCS (Target C, L).



Method Target C L V AVG

Zero Shot

S

100.00 ± 0.00 65.22 ± 2.72 84.79 ± 1.07 83.34 ± 1.11
FedCLIP 100.00 ± 0.00 74.45 ± 1.83 87.06 ± 0.73 87.17 ± 0.72
PromptFL (M = 4) 99.65 ± 0.61 76.46 ± 0.98 88.74 ± 1.17 88.28 ± 0.37
PromptFL (M = 16) 99.77 ± 0.20 76.96 ± 1.28 88.00 ± 0.74 88.24 ± 0.56
CoCoOp (All Global) 100.00 ± 0.00 77.09 ± 0.47 87.06 ± 2.64 88.05 ± 0.73
CoCoOp (Meta-Net Random Init) 100.00 ± 0.00 78.21 ± 1.23 88.05 ± 1.30 88.75 ± 0.78
CoCoOp (Server CoOp) 99.77 ± 0.20 79.53 ± 0.85 88.20 ± 1.78 89.17 ± 0.87
VPT-SHALLOW (p = 2) 99.76 ± 0.41 78.60 ± 2.14 87.95 ± 2.27 88.77 ± 1.44
VPT-SHALLOW (p = 10) 99.53 ± 0.41 78.41 ± 1.58 87.76 ± 0.94 88.56 ± 0.85
VPT-DEEP (p = 2, d = 2) 99.88 ± 0.20 78.78 ± 1.83 87.46 ± 2.10 88.71 ± 1.29
VPT-DEEP (p = 10, d = 9) 99.77 ± 0.20 77.46 ± 1.89 88.15 ± 1.34 88.46 ± 1.02
FedAKT (CLIP) 78.90 ± 0.45 59.52 ± 0.55 68.98 ± 0.33 69.15 ± 0.22
FedGH (CLIP) 68.73 ± 1.25 52.54 ± 1.59 51.73 ± 1.32 57.67 ± 0.58
FedLT 99.77 ± 0.12 79.91 ± 0.54 88.49 ± 0.58 89.39 ± 0.15
FedAdapter 99.71 ± 0.16 78.63 ± 0.54 87.53 ± 0.80 88.62 ± 0.19
FedOT (All Global) 99.88 ± 0.20 77.40 ± 1.05 88.00 ± 1.80 88.43 ± 0.74
FedOT (All Local) 100.00 ± 0.00 80.03 ± 1.30 89.29 ± 1.71 89.77 ± 1.00
FedOT 99.77 ± 0.12 80.85 ± 0.44 88.89 ± 0.67 89.84 ± 0.16
FedOT+(B) 99.77 ± 0.12 80.85 ± 0.44 88.89 ± 0.67 89.84 ± 0.16

C L S AVG

Zero Shot

V

100.00 ± 0.00 65.22 ± 2.72 70.96 ± 0.33 79.93 ± 1.85
FedCLIP 100.00 ± 0.00 72.69 ± 2.72 77.79 ± 2.71 83.50 ± 0.95
PromptFL (M = 4) 99.41 ± 0.41 73.89 ± 0.71 84.50 ± 2.12 85.93 ± 0.69
PromptFL (M = 16) 75.14 ± 0.19 83.38 ± 1.91 83.90 ± 2.20 86.10 ± 0.71
CoCoOp (All Global) 99.77 ± 0.20 73.89 ± 1.70 82.72 ± 2.03 85.46 ± 1.17
CoCoOp (Meta-Net Random Init) 100.00 ± 0.00 78.47 ± 1.07 84.81 ± 1.88 87.76 ± 0.98
CoCoOp (Server CoOp) 99.88 ± 0.20 79.41 ± 0.87 81.91 ± 1.14 87.07 ± 0.60
VPT-SHALLOW (p = 2) 99.65 ± 0.36 77.03 ± 2.55 85.06 ± 1.76 87.24 ± 1.35
VPT-SHALLOW (p = 10) 99.65 ± 0.00 77.59 ± 1.99 85.11 ± 1.62 87.45 ± 1.17
VPT-DEEP (p = 2, d = 2) 99.77 ± 0.20 78.34 ± 2.72 83.94 ± 2.03 87.35 ± 1.49
VPT-DEEP (p = 10, d = 9) 99.77 ± 0.20 77.59 ± 1.86 84.70 ± 0.32 87.35 ± 0.55
FedAKT (CLIP) 79.36 ± 0.41 63.11 ± 0.52 66.15 ± 0.55 69.20 ± 0.17
FedGH (CLIP) 78.75 ± 1.20 40.52 ± 0.98 54.43 ± 2.01 57.90 ± 1.06
FedLT 99.88 ± 0.12 80.92 ± 0.38 86.33 ± 0.31 89.04 ± 0.10
FedAdapter 99.71 ± 0.06 78.88 ± 0.52 85.04 ± 0.51 87.88 ± 0.14
FedOT (All Global) 99.77 ± 0.20 74.70 ± 1.07 84.45 ± 1.53 86.31 ± 0.47
FedOT (All Local) 100.00 ± 0.00 80.03 ± 1.30 86.59 ± 1.00 88.87 ± 0.58
FedOT 99.88 ± 0.12 80.67 ± 0.23 86.28 ± 0.32 88.94 ± 0.08
FedOT+(B) 99.88 ± 0.12 80.67 ± 0.23 86.28 ± 0.32 88.94 ± 0.08

Table 16. The personalization accuracy of VLCS (Target S, V).



Method Target L43 L46 L100 AVG

Zero Shot

L38

29.90 ± 1.95 19.59 ± 1.31 13.47 ± 0.52 20.99 ± 0.43
FedCLIP 44.17 ± 9.98 50.91 ± 7.83 62.60 ± 19.22 52.56 ± 12.32
PromptFL (M = 4) 54.71 ± 1.85 58.16 ± 0.37 67.97 ± 2.87 60.28 ± 1.66
PromptFL (M = 16) 53.09 ± 1.39 58.81 ± 0.28 67.69 ± 2.54 59.87 ± 0.56
CoCoOp (All Global) 47.29 ± 0.66 54.02 ± 0.32 65.34 ± 5.52 55.55 ± 1.75
CoCoOp (Meta-Net Random Init) 58.48 ± 4.88 59.36 ± 0.53 78.63 ± 1.40 65.49 ± 1.52
CoCoOp (Server CoOp) 59.31 ± 0.77 58.00 ± 5.81 76.07 ± 3.18 64.46 ± 1.69
VPT-SHALLOW (p = 2) 51.85 ± 7.22 52.85 ± 5.23 68.34 ± 3.12 57.68 ± 5.04
VPT-SHALLOW (p = 10) 51.97 ± 4.21 55.00 ± 2.51 69.10 ± 0.36 58.69 ± 2.02
VPT-DEEP (p = 2, d = 2) 51.43 ± 7.31 53.66 ± 6.38 70.84 ± 2.93 58.64 ± 5.25
VPT-DEEP (p = 10, d = 9) 47.83 ± 6.43 51.13 ± 6.33 68.68 ± 3.58 55.88 ± 5.30
FedAKT (CLIP) 39.64 ± 0.95 43.82 ± 1.01 36.04 ± 0.78 39.83 ± 0.30
FedGH (CLIP) 12.77 ± 6.51 9.41 ± 6.85 8.32 ± 5.52 10.17 ± 2.13
FedLT 66.71 ± 1.47 65.96 ± 1.14 82.67 ± 0.78 71.78 ± 0.39
FedAdapter 59.62 ± 1.60 62.69 ± 0.35 77.38 ± 0.32 66.56 ± 0.32
FedOT (All Global) 50.44 ± 4.64 54.10 ± 6.45 70.29 ± 1.18 58.28 ± 3.35
FedOT (All Local) 51.49 ± 2.28 57.60 ± 3.77 74.60 ± 0.21 61.23 ± 0.83
FedOT 56.37 ± 4.64 56.93 ± 6.03 75.28 ± 1.06 62.86 ± 1.48
FedOT+(B) 63.30 ± 1.41 65.11 ± 0.78 81.37 ± 0.44 69.93 ± 0.32

L38 L46 L100 AVG

Zero Shot

L43

13.35 ± 0.76 19.59 ± 1.31 13.47 ± 0.52 15.47 ± 0.31
FedCLIP 60.52 ± 14.05 43.96 ± 7.29 60.92 ± 19.02 55.14 ± 13.40
PromptFL (M = 4) 64.77 ± 3.55 52.68 ± 2.04 67.21 ± 1.90 61.56 ± 1.67
PromptFL (M = 16) 63.82 ± 1.25 52.98 ± 3.66 69.40 ± 3.79 62.07 ± 2.23
CoCoOp (All Global) 64.70 ± 1.14 49.55 ± 0.95 63.62 ± 2.48 59.29 ± 0.51
CoCoOp (Meta-Net Random Init) 74.84 ± 0.88 59.52 ± 0.46 78.53 ± 1.40 70.96 ± 0.36
CoCoOp (Server CoOp) 73.38 ± 2.10 57.61 ± 4.90 77.09 ± 2.93 69.36 ± 2.08
VPT-SHALLOW (p = 2) 58.25 ± 4.68 53.01 ± 6.86 72.92 ± 1.69 61.40 ± 4.23
VPT-SHALLOW (p = 10) 55.81 ± 7.30 49.58 ± 1.71 71.08 ± 4.01 58.82 ± 4.07
VPT-DEEP (p = 2, d = 2) 62.45 ± 1.93 51.05 ± 3.91 73.81 ± 1.56 62.44 ± 2.46
VPT-DEEP (p = 10, d = 9) 56.13 ± 6.72 51.16 ± 6.85 71.18 ± 3.77 59.49 ± 4.92
FedAKT (CLIP) 36.84 ± 0.94 43.66 ± 1.05 36.20 ± 2.01 38.90 ± 1.32
FedGH (CLIP) 10.02 ± 5.02 10.44 ± 6.89 9.24 ± 5.54 9.90 ± 2.03
FedLT 78.27 ± 1.00 67.16 ± 1.43 82.84 ± 0.54 76.09 ± 0.35
FedAdapter 70.71 ± 0.50 60.40 ± 0.99 73.44 ± 1.05 68.18 ± 0.29
FedOT (All Global) 64.24 ± 4.23 51.27 ± 2.37 69.02 ± 0.98 61.51 ± 1.64
FedOT (All Local) 73.36 ± 0.70 57.60 ± 3.77 74.60 ± 0.21 68.52 ± 1.19
FedOT 74.13 ± 2.51 55.46 ± 1.73 77.09 ± 3.33 68.89 ± 0.87
FedOT+(B) 76.63 ± 0.43 65.25 ± 0.71 81.30 ± 0.19 74.39 ± 0.16

Table 17. The personalization accuracy of TerraIncognita (Target L38, L43).



Method Target L38 L43 L100 AVG

Zero Shot

L46

13.35 ± 0.76 29.90 ± 1.95 13.47 ± 0.52 18.91 ± 0.68
FedCLIP 61.53 ± 13.73 37.16 ± 6.02 66.77 ± 18.25 55.15 ± 12.60
PromptFL (M = 4) 64.43 ± 1.79 48.98 ± 2.73 69.44 ± 2.96 60.95 ± 0.59
PromptFL (M = 16) 63.22 ± 2.08 48.65 ± 2.09 69.92 ± 3.23 60.60 ± 0.21
CoCoOp (All Global) 64.67 ± 1.51 38.91 ± 5.01 67.49 ± 2.42 57.02 ± 1.30
CoCoOp (Meta-Net Random Init) 74.14 ± 0.32 58.56 ± 4.42 78.33 ± 1.44 70.34 ± 1.21
CoCoOp (Server CoOp) 73.29 ± 2.06 59.14 ± 1.30 77.20 ± 3.10 69.88 ± 1.50
VPT-SHALLOW (p = 2) 60.27 ± 7.97 49.23 ± 2.89 74.77 ± 2.31 61.42 ± 4.37
VPT-SHALLOW (p = 10) 55.73 ± 7.45 50.77 ± 5.31 72.45 ± 2.84 59.65 ± 4.11
VPT-DEEP (p = 2, d = 2) 60.40 ± 3.97 51.23 ± 6.04 74.70 ± 2.20 62.11 ± 3.97
VPT-DEEP (p = 10, d = 9) 56.34 ± 6.90 48.03 ± 5.07 63.15 ± 3.18 55.84 ± 4.91
FedAKT (CLIP) 33.20 ± 0.92 43.04 ± 1.21 36.36 ± 0.99 37.53 ± 0.50
FedGH (CLIP) 10.07 ± 5.03 10.82 ± 6.54 9.21 ± 5.51 10.03 ± 1.92
FedLT 77.91 ± 0.71 65.47 ± 1.07 83.25 ± 0.32 75.54 ± 0.25
FedAdapter 71.39 ± 0.33 60.71 ± 1.42 76.07 ± 0.61 69.39 ± 0.30
FedOT (All Global) 64.04 ± 5.64 49.36 ± 4.33 73.06 ± 1.46 62.15 ± 3.37
FedOT (All Local) 73.36 ± 0.70 51.49 ± 2.28 74.60 ± 0.21 66.48 ± 1.00
FedOT 73.72 ± 1.97 55.58 ± 5.16 75.56 ± 2.72 68.29 ± 1.18
FedOT+(B) 76.79 ± 0.38 63.93 ± 1.49 80.82 ± 0.46 73.85 ± 0.31

L38 L43 L46 AVG

Zero Shot

L100

13.35 ± 0.76 29.90 ± 1.95 19.59 ± 1.31 20.95 ± 0.44
FedCLIP 60.32 ± 10.31 49.44 ± 11.44 50.26 ± 7.98 53.34 ± 9.86
PromptFL (M = 4) 63.56 ± 1.78 53.17 ± 1.95 55.76 ± 2.09 57.50 ± 0.95
PromptFL (M = 16) 61.97 ± 2.09 53.84 ± 3.11 57.31 ± 0.12 57.71 ± 0.50
CoCoOp (All Global) 63.54 ± 1.87 47.16 ± 4.81 52.98 ± 0.27 54.56 ± 2.15
CoCoOp (Meta-Net Random Init) 74.30 ± 0.26 59.56 ± 5.27 59.52 ± 0.85 64.46 ± 1.72
CoCoOp (Server CoOp) 73.10 ± 2.12 59.48 ± 2.17 57.97 ± 5.11 63.52 ± 2.26
VPT-SHALLOW (p = 2) 56.82 ± 4.74 48.86 ± 5.91 54.21 ± 7.36 53.30 ± 5.90
VPT-SHALLOW (p = 10) 55.74 ± 8.39 49.44 ± 4.82 51.81 ± 2.99 52.33 ± 3.84
VPT-DEEP (p = 2, d = 2) 58.27 ± 4.21 50.94 ± 6.67 54.48 ± 7.61 54.56 ± 5.98
VPT-DEEP (p = 10, d = 9) 48.54 ± 4.03 45.38 ± 2.47 48.98 ± 4.72 47.63 ± 3.31
FedAKT (CLIP) 37.02 ± 1.11 39.54 ± 0.73 43.64 ± 0.95 40.07 ± 0.30
FedGH (CLIP) 8.03 ± 3.04 13.83 ± 1.55 9.44 ± 2.88 10.43 ± 2.11
FedLT 78.20 ± 0.89 66.21 ± 1.05 66.48 ± 1.19 70.30 ± 0.35
FedAdapter 70.87 ± 0.39 59.94 ± 1.17 61.43 ± 1.01 64.08 ± 0.31
FedOT (All Global) 62.01 ± 6.81 49.02 ± 3.89 53.56 ± 4.00 54.86 ± 4.56
FedOT (All Local) 73.36 ± 0.70 51.49 ± 2.28 57.60 ± 3.77 60.82 ± 0.81
FedOT 73.43 ± 1.71 52.97 ± 4.45 58.65 ± 5.36 61.68 ± 1.38
FedOT+(B) 76.68 ± 0.52 63.80 ± 1.48 65.11 ± 1.12 68.53 ± 0.37

Table 18. The personalization accuracy of TerraIncognita (Target L46, L100).



F.3. Comprehensive

Method 33 0 25 26 AVG

Zero Shot 50.88± 3.42 48.40± 1.47 45.19± 2.50 48.24± 2.73 48.18± 1.31
FedCLIP 70.07 ± 9.35 70.58 ± 8.74 70.55 ± 9.69 70.82 ± 9.57 70.51 ± 9.30
PromptFL (M = 4) 96.01 ± 1.56 96.13 ± 0.49 96.66 ± 0.30 96.82 ± 0.67 96.40 ± 0.74
PromptFL (M = 16) 97.12 ± 0.64 96.87 ± 0.53 96.92 ± 0.52 96.95 ± 0.27 96.96 ± 0.48
CoCoOp (All Global) 87.91 ± 8.43 87.29 ± 8.86 85.90 ± 9.89 87.94 ± 7.46 87.26 ± 8.65
CoCoOp (Meta-Net Random Init) 70.29 ± 8.78 69.58 ± 10.48 69.17 ± 10.76 70.31 ± 9.64 69.84 ± 9.87
CoCoOp (Server CoOp) 75.13 ± 1.06 76.02 ± 0.82 76.04 ± 2.84 73.86 ± 1.03 75.26 ± 0.82
VPT-SHALLOW (p = 2) 84.80 ± 1.66 83.14 ± 0.98 83.02 ± 1.33 83.02 ± 1.33 84.78 ± 2.39
VPT-SHALLOW (p = 10) 83.34 ± 2.06 78.75 ± 2.21 83.10 ± 1.24 83.34 ± 0.91 82.13 ± 0.50
VPT-DEEP (p = 2, d = 2) 84.23 ± 2.80 84.67 ± 2.50 78.70 ± 0.94 83.99 ± 3.48 82.90 ± 1.12
VPT-DEEP (p = 10, d = 9) 82.48 ± 2.21 79.38 ± 3.04 80.78 ± 4.37 79.70 ± 5.02 80.58 ± 3.52
FedAKT (CLIP) 44.85 ± 5.53 45.10 ± 6.52 45.08 ± 6.84 45.01 ± 5.90 45.01 ± 6.17
FedGH (CLIP) 38.69 ± 0.51 39.77 ± 0.73 39.67 ± 0.56 39.38 ± 0.52 39.38 ± 0.58
FedLT 93.23 ± 0.51 95.44 ± 0.48 95.49 ± 0.54 94.42 ± 0.45 94.65 ± 0.30
FedAdapter 96.00 ± 0.61 96.47 ± 0.58 96.41 ± 0.49 96.35 ± 0.40 96.31 ± 0.33
FedOT (All Global) 94.39 ± 4.75 92.35 ± 4.18 91.98 ± 4.43 94.53 ± 3.62 93.31 ± 3.17
FedOT 94.58 ± 0.61 95.11 ± 0.58 95.16 ± 0.49 94.91 ± 0.42 94.94 ± 1.01
FedOT+(B) 97.12 ± 0.59 97.63 ± 0.49 97.94 ± 0.21 97.78 ± 1.01 97.61 ± 0.44

Table 19. The comprehensive accuracy of FEMNIST.

Method A C P S AVG

Zero Shot 95.35± 0.98 96.94 ± 0.81 99.60 ± 0.46 85.56± 0.99 94.36± 0.48
FedCLIP 95.50 ± 0.75 95.61 ± 0.62 95.59 ± 0.62 94.99 ± 1.08 95.42 ± 0.76
PromptFL (M = 4) 96.56 ± 0.42 96.74 ± 0.30 96.72 ± 0.34 94.92 ± 0.44 96.23 ± 0.37
PromptFL (M = 16) 96.16 ± 0.36 96.52 ± 0.22 96.73 ± 0.54 95.31 ± 0.31 96.18 ± 0.33
CoCoOp (All Global) 95.92 ± 1.05 96.11 ± 0.81 96.15 ± 0.74 95.06 ± 0.65 95.81 ± 0.80
CoCoOp (Meta-Net Random Init) 87.99 ± 3.92 91.30 ± 2.33 87.35 ± 4.49 91.64 ± 2.48 89.57 ± 3.27
CoCoOp (Server CoOp) 93.68 ± 0.22 90.47 ± 6.63 93.69 ± 1.32 93.60 ± 3.39 92.86 ± 2.22
VPT-SHALLOW (p = 2) 96.49 ± 0.50 96.28 ± 0.49 96.50 ± 0.46 95.02 ± 0.46 96.07 ± 0.47
VPT-SHALLOW (p = 10) 96.21 ± 0.44 96.12 ± 0.43 96.36 ± 0.43 95.30 ± 0.52 96.00 ± 0.45
VPT-DEEP (p = 2, d = 2) 96.42 ± 0.66 96.33 ± 0.39 96.52 ± 0.31 94.72 ± 0.79 96.00 ± 0.52
VPT-DEEP (p = 10, d = 9) 95.91 ± 0.48 96.13 ± 0.42 96.17 ± 0.29 94.51 ± 0.73 95.68 ± 0.41
FedAKT (CLIP) 60.46 ± 1.02 60.53 ± 1.23 60.64 ± 1.34 60.08 ± 1.12 60.43 ± 1.16
FedGH (CLIP) 61.63 ± 1.32 61.91 ± 1.63 62.32 ± 1.74 60.11 ± 1.32 61.49 ± 1.48
FedLT 96.68 ± 0.33 97.18 ± 0.29 98.98 ± 0.32 94.19 ± 0.44 96.50 ± 0.24
FedAdapter 96.66 ± 0.34 96.73 ± 0.32 97.04 ± 0.32 94.97 ± 0.58 96.35 ± 0.23
FedOT (All Global) 96.63 ± 0.36 96.61 ± 0.34 96.78 ± 0.43 95.07 ± 0.61 96.28 ± 0.43
FedOT 96.40 ± 0.35 96.30 ± 0.34 96.15 ± 0.40 97.70 ± 0.47 96.64 ± 0.25
FedOT+(B) 96.40 ± 0.35 96.30 ± 0.34 96.15 ± 0.40 97.70 ± 0.47 96.64 ± 0.25

Table 20. The comprehensive accuracy of PACS.



Method A C P R AVG

Zero Shot 77.59 ± 1.33 65.29 ± 0.89 86.89 ± 1.61 86.83 ± 0.74 79.15 ± 0.40
FedCLIP 80.59 ± 0.41 80.06 ± 0.09 79.88 ± 0.42 79.94 ± 0.49 80.12 ± 0.17
PromptFL (M = 4) 83.14 ± 1.12 82.66 ± 0.69 83.38 ± 0.62 84.04 ± 1.02 83.31 ± 0.86
PromptFL (M = 16) 83.74 ± 0.42 82.71 ± 0.57 83.95 ± 0.95 84.06 ± 0.96 83.61 ± 0.69
CoCoOp (All Global) 81.04 ± 1.26 80.21 ± 1.01 81.00 ± 0.94 81.36 ± 1.15 80.90 ± 1.07
CoCoOp (Meta-Net Random Init) 77.42 ± 1.92 76.59 ± 0.92 76.35 ± 1.70 77.00 ± 1.05 76.84 ± 1.30
CoCoOp (Server CoOp) 83.14 ± 1.12 82.66 ± 0.69 83.38 ± 0.62 84.04 ± 1.02 83.31 ± 0.86
VPT-SHALLOW (p = 2) 81.62 ± 0.73 81.23 ± 0.24 81.42 ± 0.51 81.80 ± 0.53 81.52 ± 0.45
VPT-SHALLOW (p = 10) 79.40 ± 1.47 79.99 ± 0.62 78.71 ± 0.82 79.05 ± 1.17 79.29 ± 0.99
VPT-DEEP (p = 2, d = 2) 81.19 ± 0.33 81.34 ± 0.46 80.56 ± 0.50 81.48 ± 0.29 81.14 ± 0.33
VPT-DEEP (p = 10, d = 9) 78.96 ± 0.76 78.98 ± 0.67 78.05 ± 1.13 79.36 ± 0.17 78.84 ± 0.55
FedAKT (CLIP) 55.34 ± 0.35 55.31 ± 0.42 55.37 ± 0.45 55.37 ± 0.28 55.34 ± 0.37
FedGH (CLIP) 7.00 ± 2.05 6.94 ± 2.52 7.06 ± 2.74 7.06 ± 1.79 7.00 ± 2.27
FedLT 85.55 ± 0.43 83.70 ± 0.28 85.86 ± 0.40 86.51 ± 0.43 85.40 ± 0.32
FedAdapter 84.95 ± 0.44 83.63 ± 0.33 84.98 ± 0.41 85.66 ± 0.48 84.80 ± 0.45
FedOT (All Global) 83.32 ± 0.92 82.58 ± 0.79 82.82 ± 0.75 83.75 ± 0.84 83.12 ± 0.81
FedOT 85.91 ± 0.42 83.73 ± 0.58 86.05 ± 0.46 86.43 ± 0.45 85.53 ± 0.32
FedOT+(B) 85.91 ± 0.42 83.73 ± 0.58 86.05 ± 0.46 86.43 ± 0.45 85.53 ± 0.32

Table 21. The comprehensive accuracy of Office-Home.

Method C L S V AVG

Zero Shot 100.00 ± 0.00 65.22 ± 2.72 70.96 ± 0.33 84.79 ± 1.07 80.59 ± 0.96
FedCLIP 84.49 ± 1.04 82.93 ± 0.54 83.75 ± 0.59 84.03 ± 0.40 83.80 ± 0.63
PromptFL (M = 4) 86.31 ± 0.88 84.81 ± 0.30 85.95 ± 0.51 85.99 ± 0.72 85.77 ± 0.57
PromptFL (M = 16) 86.08 ± 0.39 83.82 ± 0.18 85.62 ± 1.05 85.55 ± 0.90 85.27 ± 0.54
CoCoOp (All Global) 85.71 ± 0.67 83.60 ± 0.93 84.62 ± 1.47 85.11 ± 1.85 84.76 ± 1.01
CoCoOp (Meta-Net Random Init) 83.82 ± 1.13 90.97 ± 0.85 88.75 ± 0.78 87.76 ± 0.98 79.91 ± 1.06
CoCoOp (Server CoOp) 85.06 ± 4.23 81.05 ± 2.72 81.97 ± 0.78 83.99 ± 0.49 83.02 ± 1.46
VPT-SHALLOW (p = 2) 87.23 ± 1.07 84.54 ± 0.36 85.37 ± 2.05 86.87 ± 1.24 86.00 ± 1.08
VPT-SHALLOW (p = 10) 87.02 ± 0.65 84.66 ± 0.14 85.58 ± 0.74 86.92 ± 1.01 86.04 ± 0.58
VPT-DEEP (p = 2, d = 2) 87.14 ± 1.47 84.00 ± 1.02 85.67 ± 2.15 87.00 ± 1.30 85.95 ± 1.27
VPT-DEEP (p = 10, d = 9) 87.35 ± 1.23 84.15 ± 0.34 85.78 ± 1.14 87.12 ± 0.45 86.10 ± 0.74
FedAKT (CLIP) 69.83 ± 0.42 68.60 ± 0.53 69.19 ± 0.58 69.12 ± 0.27 69.18 ± 0.44
FedGH (CLIP) 58.73 ± 1.24 56.60 ± 1.57 58.18 ± 1.51 57.80 ± 1.32 56.27 ± 1.38
FedLT 89.00 ± 0.27 85.03 ± 0.17 87.06 ± 0.31 88.02 ± 0.25 87.28 ± 0.34
FedAdapter 87.06 ± 0.23 84.61 ± 0.26 85.85 ± 0.45 86.45 ± 0.25 85.99 ± 0.34
FedOT (All Global) 86.81 ± 0.48 84.39 ± 0.73 85.50 ± 1.55 86.52 ± 0.75 85.80 ± 0.73
FedOT 88.97 ± 0.19 85.20 ± 0.21 87.46 ± 0.32 88.26 ± 0.29 87.47 ± 0.26
FedOT+(B) 88.97 ± 0.19 85.20 ± 0.21 87.46 ± 0.32 88.26 ± 0.29 87.47 ± 0.26

Table 22. The comprehensive accuracy of VLCS.



Method L38 L43 L46 L100 AVG

Zero Shot 13.35 ± 0.76 29.90 ± 1.95 19.59 ± 1.31 13.47 ± 0.52 19.08 ± 0.26
FedCLIP 47.74 ± 8.38 49.10 ± 9.72 49.03 ± 9.81 50.89 ± 8.74 49.19 ± 9.11
PromptFL (M = 4) 54.84 ± 0.50 54.42 ± 1.80 54.96 ± 0.91 53.49 ± 1.57 54.43 ± 0.75
PromptFL (M = 16) 54.23 ± 2.03 55.16 ± 1.98 54.27 ± 0.98 52.52 ± 0.58 54.04 ± 1.07
CoCoOp (All Global) 51.24 ± 3.28 51.93 ± 0.56 52.48 ± 0.73 50.32 ± 1.83 51.49 ± 0.16
CoCoOp (Meta-Net Random Init) 60.28 ± 1.33 59.75 ± 1.47 59.14 ± 1.49 54.14 ± 1.61 58.33 ± 0.86
CoCoOp (Server CoOp) 56.88 ± 5.74 58.61 ± 1.00 58.45 ± 0.79 52.65 ± 1.74 56.65 ± 2.22
VPT-SHALLOW (p = 2) 53.39 ± 5.01 56.01 ± 3.54 54.19 ± 1.70 46.52 ± 4.63 52.53 ± 3.71
VPT-SHALLOW (p = 10) 55.47 ± 1.00 52.62 ± 1.42 53.50 ± 2.69 44.11 ± 2.01 51.42 ± 1.68
VPT-DEEP (p = 2, d = 2) 54.05 ± 3.84 55.04 ± 1.43 55.59 ± 3.58 47.96 ± 4.80 53.16 ± 3.40
VPT-DEEP (p = 10, d = 9) 45.74 ± 5.38 52.75 ± 3.83 48.76 ± 4.06 37.05 ± 1.84 46.07 ± 3.55
FedAKT (CLIP) 36.92 ± 0.95 39.40 ± 0.82 43.62 ± 1.01 36.33 ± 0.84 39.44 ± 0.91
FedGH (CLIP) 10.12 ± 5.04 10.67 ± 6.59 10.31 ± 6.72 9.39 ± 5.49 10.12 ± 5.98
FedLT 61.15 ± 0.76 66.90 ± 0.76 65.11 ± 0.97 57.00 ± 1.58 62.54 ± 0.09
FedAdapter 58.65 ± 0.90 60.41 ± 0.55 62.33 ± 0.46 58.07 ± 0.41 59.86 ± 0.50
FedOT (All Global) 53.15 ± 3.23 54.25 ± 1.30 55.25 ± 1.91 47.65 ± 3.00 52.57 ± 3.17
FedOT 54.81 ± 5.81 58.03 ± 2.27 60.01 ± 3.85 53.03 ± 1.88 56.47 ± 3.40
FedOT+(B) 62.09 ± 1.08 64.38 ± 0.39 65.66 ± 0.46 60.80 ± 0.48 63.23 ± 0.44

Table 23. The comprehensive accuracy of TerraIncognita.
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