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Table 1: Results on fine-tune(FT) and zero-shot(ZS) retrieval
tasks on Flickr30k dataset.

Method Flickr30k-FT Flickr30k-ZS
TR@1 IR@1 TR@1 IR@1

ALBEF 94.3 82.8 90.5 76.8
+ours 94.9 83.2 92.8 78.7

TCL 94.9 84.0 93.0 79.6
+ours 95.8 84.7 93.1 79.9

This Supplementary Material presents the results of fine-tune and
zero-shot retrieval tasks on the Flickr30k[1] dataset in Table 1.
Additionally, the pseudocode of GPN-S is provided in Algorithm 1.

Algorithm 1 Global Positive-Negative Sampling.

Input: 1) dataset with 𝐷 image-text pairs { (𝑣𝑖 , 𝑡𝑖 ) }𝐷𝑖=1.
2) an off-the-shelf pre-trained model that consists of a visual encoder
𝑔𝑉 ( ·) and a text encoder 𝑔𝑇 ( ·) .
3) the model 𝑓 .

1: % encoding image and text by the off-the-shelf encoders
2: V = {v𝑔

𝑖
}𝐷
𝑖=1 = {𝑔𝑉 (𝑣𝑖 ) }𝐷𝑖=1

3: T = {t𝑔
𝑖
}𝐷
𝑖=1 = {𝑔𝑇 (𝑡𝑖 ) }𝐷𝑖=1

4: % calculating neighbors and clusters
5: 𝑉 2𝑉𝑘 ,𝑉 2𝑇𝑘 ,𝑇 2𝑉𝑘 = Retrieve_Topk_Neighbor (V,T)
6: 𝐶𝑙𝑢𝑠𝑡𝑒𝑟𝑠 = KMeans (V)
7: % calculating global positive samples
8: for all (𝑣𝑖 , 𝑡𝑖 ) do
9: calculate 𝑜𝑏 𝑗 (𝑣𝑖 ) by equation (7)
10: 𝑡𝑟

𝑖
=′ ′ . 𝑗𝑜𝑖𝑛 (𝑜𝑏 𝑗 (𝑣𝑖 ) )

11: calculate 𝑆𝐸𝑖 by equation (9)
12: end for
13: % training.
14: for all Epoch do
15: % organizing a 𝑁 -pair batch with hard negatives
16: B = GN_S( { (𝑣𝑖 , 𝑡𝑖 ) }𝐷𝑖=1 , 𝐶𝑙𝑢𝑠𝑡𝑒𝑟𝑠 )
17: for all 𝐵 𝑗 ∈ B do
18: % GP-S
19: for all (𝑣𝑖 , 𝑡𝑖 ) ∈ 𝐵 𝑗 do
20: 𝑣

pos
𝑖

= Random_choice (𝑆𝐸𝑖 )
21: % equation (8)
22: if (v𝑔

𝑖
)𝑇 t𝑔

𝑖
< 𝛼 then

23: 𝑡𝑖 = 𝑡𝑟
𝑖

24: end if
25: end for
26: 𝑣 = {𝑣𝑖 }𝑁𝑖=1
27: 𝑣pos = {𝑣pos

𝑖
}𝑁
𝑖=1

28: 𝑡 = {𝑡𝑖 }𝑁𝑖=1
29: % equation (10), (11)
30: L(𝑣, 𝑡, 𝑣pos ) = L𝑓 (𝑣, 𝑡 ) + Luni (𝑣, 𝑣pos )
31: L.𝑏𝑎𝑐𝑘𝑤𝑎𝑟𝑑 ( )
32: end for
33: end for
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