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Task & Motivation

Task: open-vocabulary object-centric image-retrieval, i.e., efficiently locating -

We visit the task of object-centric open-vocabulary image retrieval and introduce

images that contain a specific object query. DenseCLIP, which uses CLIP’s local features, keeping its original zero-shot

properties.
Alternatives: existing open vocabulary methods os| Cluster.CLIP
* CLIP - global embedding - Low accuracy on complex g S e ouns » We present Cluster-CLIP which enables scalability via a compact representation.
scenes with relatively small objects % oP
* OwlViT - dense & local embeddings - not scalable " oL +  We show the effectiveness of our approaches by achieving significantly better
results compared with a global feature (CLIP) on three datasets: COCOQO, LVIS, and
Challenges: S A N N R nulmages, increasing retrieval accuracy by up to 15 points.
 Combine scalability with object-level processing
* Keep high retrieval accuracy, for both common and rare categories « Weintegrate Cluster-CLIP into a retrieval framework, showcasing its scalability
and presenting empirical evidence of its efficacy through plausible results.
Applications include mining rare examples and ad-hoc performance analysis
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Preliminaries, CLIP: Datasets: COCO, LVIS and nulmages
Metric: mMAP@50
* Produces asingle global embedding (cu - i Heat A Evaluation Protocol:
. Attention . . . .
per image. [ . Step 1: generating & storing images embeddings
- - 3 . . o . , .
* Suboptimal retrieval accuracy on : Step 2: ranking by similarity to dataset’s categories
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complex scenes and small objects. rerrw Bl :
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Backbone c y € R¥*Co
na Dense-CLIP outperforms
—
ml : CLIP, on all backbones
OwlViT, on the challenging LVIS and rare categories benchmarks
\ - ~
e ~ Cluster-Clip
Dense-CLIP: Surpasses Dense-CLIP retrieval rates using ~50 representatives per image.
¢ Creates dense patCh embeddlngS. / \ COCO LVIS LVIS-rare
P Dense-CLIP Backbone Res. #ep. | mAP@50 mAf’ mAP@50 mAP@50  mAP mAP@50 I;IAP
. - e h . o "I _m ! N
Kee pS C Ll P vIsion |a n g u ag € VSRN, Flicker30K 600 1 | 4428 37.23 21.49 31.56 371.35 10.52 11.53
: : VSRN, COCO-Caption 600 1 | 7029 52.33 30.99 42.09 45.60 20.46 21.36
dSSOCI at lon. PCME 247 | 69.69 57.98 29.98 47.38 51.06 21.85 28.58
: CLIP, RN5S0 241 | 5670 50.80 21.91 52.69 55.94 39.84 40.74
° | ncreases ret rl eval performa nce. I € RHXWx3 ResNet y € RKXCo CLIP, RN50x4 288 1 | 6458 56.39 29.39 57.85 60.35 4337 44.28
. . T ESINE — — > CLIP, RN50x64 48 1 | 7062 61.03 36.60 62.60 04.71 53.14 53.92
° :
Im palrs pOte ntial scalabil Ity sackoone Caw OWIVIT, VB3 768 576 | 7101 7037 2.0 66,09 6756 12.60 1205
VR% K=%= OwlIViT, ViT-B/16 768 2304 | 74.96 63.91 47.02 61.28 63.39 34.75 35.82
OwIViT, ViT-L/14 840 3600 | 76.61 71.06 58.95 66.15 67.86 40.62 41.10
\_ / Dense-CLIP, RN50 312 256 | 5883 +»213) 5235 +155) 3238 #1067y | 3541 w2729 5746 +152) | 38.80 -logy  39.86 (088)
\ j Dense-CLIP, RN50x4 312256 | 69.61 +5.03) 6210 +571) 4118 +1179) | 63.88 +6.03)  63.88 (+553) | 55.32 (+1195)  56.40 (+12.12)
Dense-CLIP, RN50x64 448 196 | T8 +1.16)  69.65 +862)  S1.47 (+1487) | 70.86 +826) 71.80 +7.09) | 57.97 +483)  58.72 (+480)
CLIP + Dense-CLIP, RN50 512 257 | 67.27 w1051y 59.33 +853) 3499 +1308) | 61.32 +863) 63.02 +708) | 46.96 +712)  47.82 (+7.08)
/ \ CLIP 4 Dense-CLIP, RN50x4 512 257 | 66.21 163 58.08 (+1.69)  29.80 (s0.41 61.82 w30y 6412 @377 | 4949 612)  50.35 6.0m)
CLIP + Dense-CLIP, RN50x64 448 197 | T148 +636)  69.45 1842y 4873 (+1213) | 7224 w960) 73.36 +865) | 61.68 3854  62.33 (4841)
Cluster-CLIP: Cluster-CLIP, K.M.. RNSOx64 H3 10 | 7867650y 63660209 4660 eiom | 6272601 640100 | 5166ty 5245
Cluster-CLIP, AG-T., RN50x64 448 10 | 7672 +610)  64.00 s297)  45.03 4843) | 6370 411y 65.16 2045) | 49.53 (361 50.38 (-3.54)
Cluster-CLIP, AG-F., RN50x64 448 50 | 7835113 69.84 ss81)  51.95 41535 | 7T1.63 +9.03) 7260 (+7.89) | 58.29 3515 59.07 +5.15)
, . . . Cluster-CLIP, R.P., RN50x64 M8 91 | 7924 6se 6943 84 5051 @izon | 70.74 809 7192 @721 | 828 +s.14) 58,88 (+4.96)
° Agg reg ates Dense-CUP S dense embeddlngs |nt0 Sparse representatlves CLIP + Cluster-CLIP, KM, RNSOx64 448 11 [ 7551 was9) 64.60 c357 4161 6s501) | 66.39 1379) 67.96 5325 | 57.02 s388)  57.73 (+3:81)
. . . . . CLIP + Cluster-CLIP, AG-T, RN50x64 448 11 | 754248 6319 16 4322 s662) | 67.16 +456) 68.64 (4393 | 57.15 +a01)  57.85 (+3.93)
with distinct local semantics. Produces com P act representa’“()n. CLIP + Cluster-CLIP, AG-F.RNSOx64 448 51 | 77.06 sy 69.03 oy 4808 o1y | 7179 o1y 73.02 sy | 60.92 (779 6161 (769)
L. . . . CLIP + Cluster-CLIP, R.P, RN50x64 448 92 | 7775713 68.59 +756)  46.75 +1015) | T1.26 +866) 7259 (+7.88) | 60.98 s784)  61.21 +7.29)
 Empirically evaluated with a variety of clustering methods.
* Scalable. Increased retrieval performance.
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