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Introduction

e Background: Importance of non-overlapping training and evaluation sets in
image retrieval.

e Problem Statement: Existing methods do not adequately address class overlap
1ssues 1n datasets.

e Objective: Introduce RGLDv2-clean and CiDeR for effective image retrieval.
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e Key Points: Overlap between GLDv2-clean and evaluation sets(ROxtord and RPar)



Data Cleaning Process

Global Descriptor DB (TrainSet)
e Steps: Identify, remove overlaps, verify
e Table: Statistics before and after cleaning
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Performance Impact

e Performance comparison on GLDv2-clean vs RGLDv2-clean

e Significant drop in performance on cleaned dataset

BASE MEDIUM HARD
METHOD TRAINSET " o Parbk  ROxf RPar ROxf Rpar | MEAN  DIFF

mAP mAP mAP mP@10 mAP mP@10 mAP mP@10 mAP mP@10
Yokoo et al. [46]  GLDv2-clean | 919 945 728 86.7 842 959 499 621 69.7 884 | 795 -54
Yokoo et al. [60]T RGLDv2-clean | 86.1 93.9 645 81.0 841 954 356 515 687 864 | 74.1
SOLAR [58] GLDv2-clean — -~ 797 - 86 - 600 - 753 - 759 -8
SOLAR [271F RGLDv2-clean | 90.6 944 708 84.6 84.1 954 480 623 68.7 864 | 67.9
GLAM [46] GLDv2-clean | 942 956 786 88.2 885 97.0 602 729 768 934 | 834 -4.1
GLAM [46]* RGLDv2-clean | 909 94.1 722 847 830 950 496 616 656 87.6 | 79.3
DOLG [47] GLDv2-clean — ~ 788 - 878 — 580 - 741 - 7477 7.4
DOLG [59]7 RGLDv2-clean | 88.3 939 708 853 832 954 474 600 679 874 | 673
Token [5%] GLDv2-clean — — 82.3 — 75.6 — 66.6 - 78.6 — 75.8 -18.2
Token [58]7 RGLDv2-clean | 843 900 614 764 758 940 369 552 544 810 | 57.6




Main Contributions 2

Stage 1: Instance Detection

] pooling
Detected DB L h ot e r o Feature

(a) Two-stage (b) One-stage
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Attentional Localization

e How spatial attention maps and masks are used
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Attentional Localization

F

Binary Mask

Spatial Attention Map

A

'

Multiple
Thresholds

S

T )

F'=H(M,®F,..., My ®F) ¢ Rvxhxd



Attentional Localization

F

Binary Mask

Spatial Attention Map

A

'

Multiple
Thresholds

S

T )

_w1F1+---+wTFT
wy+ -+ Wp



Visual Comparison

(c) Mask M ; (d) Bounding box



Visualization

e Focus on relevant objects, 1ignoring background.




Performance Comparison

e Superior performance on various datasets

METHOD TRAIN SET NET POOLING LoSsS FT E2E SELF DIM| BASE RMEDIUM RHARD |MEAN
| OXF5K PAR6K ROxf RPar ROxf RPar |

LoCcAL DESCRIPTORS

HesAff-rSIFT-ASMK*+SP [34] SftM-120k R50 — — VAR — - — — 60.6 614 36.7 35.0 —

DELF-ASMK™*+SP [34] StM-120k R50 — CLS VAR - - — — 67.8 769 43.1 554 -

LoCAL DESCRIPTORS+D2R

R-ASMK™ [48] NC-clean R50 — CLS,LOCAL Vv - - — 69.9 78.7 45.6 57.7 —

R-ASMK*+SP [48] NC-clean R50 — CLS,LOCAL Vv - — — 71.9 78.0 48.5 54.0 —
GLOBAL DESCRIPTORS

DIR [47] SftM-120k R101 RMAC TP v - — 2048 79.0 86.3 535 683 255 424 | 59.2

Radenovic et al. [36, 34] SftM-120k R101 GeM STIA — — 2048 | 87.8 92.77 64.7 772 385 56.3 | 69.5

AGeM [Y] SftM-120k R101 GeM STA - — 2048 — — 67.0 78.1 40.7 57.3 —

SOLAR [47] SftM-120k R101 GeM TP,SOS v - — 2048 | 78.5 86.3 525 709 27.1 46.7 | 60.3

GLAM [46] SftM-120k R101 GeM AF - — 512 | 89.7 91.1 66.2 775 395 543 | 69.7

DOLG [47] SfM-120k R101 GeM,GAP AF — - 512 | 72.8 745 464 56.6 18.1 26.6 | 49.2

GLOBAL DESCRIPTORS+D2R

Mei et al. [26] [O] R101 FC CLS 4096 | 38.4 — - — — — —
Salvador et al. [43] Pascal VOC V16 GSP CLS,LOCAL v 512 | 67.9 72.9 — — — — —
Chen et al. [4] OpenlmageV4 [17] RS30 MAC MSE v 2048 | 50.2 65.2 — — — — —
Liao et al. [22] Oxford,Paris A V16 CroW CLS,LOCAL 768 | 80.1 90.3 — — — — —
DIR+RPN [¥] NC-clean R101 RMAC TP v 2048 | 85.2 94.0 - — — — —
CiDeR (Ours) SfM-120k R101 GeM AF v v 2048 | 89.9 920 67.3 794 424 575 | 714
CiDeR-FT (Ours) SfM-120k R101 GeM AF v o v v 2048 | 92.6 95.1 76.2 845 589 68.9 | 794




Performance Comparison

e Superior performance on various datasets

BASE MEDIUM HARD

METHOD

Ox5k Par6k| ROxf ROxft+RIM  RPar RPar+RIM| ROxf ROxt+RIM  RPar 7RPar+RI1IM

mAP mAP | mAP mP@10 mAP mP@10 mAP mP@10 mAP mP@10 | mAP mP@10 mAP mP@10 mAP mP@10 mAP mP@10

GLOBAL DESCRIPTORS (SFM-120K)

DIR [47] 79.0 86.3 [53.5 769 - — 68.3 977 - — 255 420 - — 424 836 - —
Filip et al. [36, 34] 87.8 92.7 (64.7 84.7 45.2 71.7 772 98.1 523 953 (385 S53.0 199 349 563 89.1 247 733
AGeM [9] — - |67.0 - — — 781 - — — 40.7 - — — 573 - — —
SOLAR [47] 78.5 86.3 (525 T73.6 - — 709 98.1 - - 27.1 414 - — 46.7 83.6 - —
GeM [47] 79.0 82.6 [54.0 725 - — 64.3 926 - — 25.8 422 - — 36.6 67.6 - —
GLAM [47] 89.7 91.1 [66.2 - — — 715 - - - 395 - - — 543 - - -
DOLG [47] 72.8 745 (464 66.8 - - 56.6 91.1 - — 18.1 279 - - 266 62.6 - —
CiDeR (Ours) 899 920 (67.3 851 503 755 794 979 514 957 |424 564 224 359 575 871 224 694
CiDeR-FT (Ours) 926 95.1 |76.2 873 605 78.6 845 98.0 569 959 |58.9 71.1 368 S55.7 689 913 30.1 739

GLOBAL DESCRIPTORS (RGLDV2-CLEAN)

Yokoo et al. [60]T (Base) | 86.1 93.9 |64.5 81.0 51.3 72.1 84.1 954 542 903 [356 51.5 222 429 68.7 864 27.4 66.9
SOLAR [27]T 90.6 944 |70.8 84.6 558 76.1 803 946 57.6 920 [48.0 623 303 453 61.8 839 30.7 71.6
GLAM [46]* 909 941 (722 847 58.6 76.1 83.0 950 58.6 0O91.7 |496 616 341 3509 656 87.6 33.3 721
DOLG [59]7 88.3 939 |70.8 8.3 573 768 832 954 573 920 (474 60.0 295 462 679 874 327 724
Token [58]7 81.2 89.6 |60.8 77.7 440 609 758 943 441 869 (373 54.1 232 377 548 813 19.7 544
CiDeR (Ours) 89.8 94.6 [73.7 855 58.6 763 84.6 96.7 59.0 95.1 |549 66.6 346 547 68.5 89.1 33.5 76.9
CiDeR-FT (Ours) 909 96.1 (778 88.0 618 78.0 874 97.0 616 943 |61.9 704 394 568 753 90.0 358 72.7




Conclusion



