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’
|' B Visual Relation ot Interest Detection (VROID) a further extension of the ‘. ( B We construct a ViROI dataset based on MSCOCO and IOID. ‘.
: traditional Visual Relation Detection (VRD) task to pursue the most : : - 133 object categories (80 things, 43 stuff) :
: sema_nt_lcally |mp(_)rtant visual rel_atlons among all detecteql or;e_s for : 1 * 249 predicate categories (77 verbs, 1/ prepositions, 5 spatial phrases, :
I describing the main content of an image. We call such a relation “visual | " h :
I . : ' | 150 preposition phrases)
I relation of interest” (VROI). I _ I
1 . . e 12,713 unique VROIs I
1 ¢ Visual relations T I
l X training test overall :
[ g aik<person, on, ><tree, along, > 0l :
: &l <person, wear, sunglasses><tree, along, > images 25.091 5,029 30,120 I
I Derson, Cross, ><tree, along, > 1 | I
i nerson, on, bicycle><tree, along, > | : VROIs 01,496 18,268 109,764 [
[ i <person, wear, shorts>< , pull, backpack> : [ _ _ :
: e = <person, with, hair>< . on, > 0k things per image | 6.684 6.634 6.676 :
' D o s - oross, road> 1, stuff per image | 4.018 4.029 4.020 :
I e < , on, > < , on, > :I P g : : : :
l ] < . on, > < . Cross, > i .
: = _ " on. o< o, S : ! VROIs per image | 3.647 3.632 3.644 :
I <person, ride, bicycle> < , on, > < , Cross, > 1 | I
I <person, ride on, > < . on, ><bus, on, > [ : e data format [
[ <backpack, with, > <tree, along, ><bicycle, on, > :l :
: <person, dressed in, shorts> < , encased 1In, - { | _ { _ _ [
. | | | | 11| <image_lid>:{ <image_id>:{ |
1+ visual relations of interest and captions : : “Image_id": int “Image_id": int :
I ‘. | —_— L= ’ L= ’
: : : height”: int, height”: int, :
i €, . .* », - G, .= », -

I width™: int width™: Int
I . . I . ] . . y . I
| <person, ride, bicycle> ¥ “image_name”: string, “image_name”: string, |
i <person, ride on, > [ . — o — I
I I : instances”: { triplets”: { I

. | I - - - S I

: A woman riding a bike on a somewhat busy L <instance_id>: { <triplet_id>: { I
I A woman rides on a bike down a : : “Instance_id”: Int, “Id”: Int, :
: Agirl riding her bike along a busy | “class id”: int, “subject_instance_id”: int,|,

I 11 b} (1 - - . b)) -
| ' box”: [y1, x1, y2, x2] object_instance_id”: int, |*

I ) y y y - . y
| | l ) ) . A |
I MW We propose an Interest Propagation Network (IPNet) for VROID. : : segmentation”™: encoded dict, relation_id": int ;
1 *Panoptic Object Detection (POD): extracts instances : : “!al(::)reolecé”. l:_)r:)tolean, \ j :
I . . . . Iscrowd”: |
1 *Pair Interest Prediction (PalP): predicts the Interest score of each : : ) ) :
: instance pair 1 | ) ! |

. - . . I
: Predicate Interest Prediction (PrIP): predicts the interest score of each : I :
: predicate for each instance pair 1)) * images_dict.json * triplets_dict.json|;
I . PanoptiCODjGCtDeteCtion..‘. % PairlntereStPrediCtion : \~--------------------------------------------—
: -~ o |
: RNJFPN/ o - - : ,_.|mp|ementat|0n _______________________________\\
| f R . 1 | | N |
| ey | | Erer 2% ® o5 ‘ 11 B Environment Combonent_analvsis train.sh % oty % by vy |
il ! interGCN [X o D =) 094 : ik evaluate. efaults.py register_viroi.
: sha@e = e T o ShoEmi || Ubuntu18.04 ey daests e
I ==_m | o S == 11 o CPUEDS-2680 v4 || mawpy cte-metms dataset. mapper.py Y oy I
: T T EEREECE (1 . 64GB memor T i T A—
i sion %- features “<person, k!de op,_r(;éd> : [ . €emo y Z:Eﬂg:;‘;g | data ggﬁ'ﬁ‘%%y ;g?irr]{;r\(et.py I
I : ettt iefeietet <person, ride, bicycle> I« 1TB free space configs N semantic_seg.py |
[ Qmstance'features H — Predicate Interest Prediction VROID result : : G DU 3090 ?\f:ctgrcécronz ‘ P bma:tléb%?c?h é pl:clupblzgl_utils.py :
I i | Eﬁ:g’::r'“é 080033002 - 050 | ¢ VROID panopticapi engine proposal_generator :B?\;pgutputs.py
| gy = e == gy L . cubAa1ll box. regresson sy nstance_encoderpy
I | In;nce Encoder union features e - ﬁ 0'?90'?40'18 0'15 I I evaluation mﬁggreer:}%&éessing.py pair__hea?:l.py I
' R puesenees {1+ CubNN&8.0 o o P B e redcote hesary |
[ ' . . . - = _—— [ ° h 1 7 modeling sampling.py triplet_head.py [
1 - . I I pytorc " solver relation_heads ?Oﬁ_head-py [
B Experiments show the effectiveness of the method and the components. 1 , Python 3.8.3 roi_heads < mask_hesdpy |
. I T test_time_augmentation. roi_heads.py
| emetrics I e :
: TP TP TP "I m Scripts é Instances.py |
k . s k I p structures rotated_boxes.py

: Recall@k = Precision@k = Yak = e ! utils triplets by '
| TP, + FNy TPy + FP, TP |1« train :
I «component analysis 11 python main.py —— config <configuration file path > ——mode train_relation |
I N I - — I
I Method R@0 R@10 P@i10 Y@10 R@20 P@20 Y@20 R@50 P@50 Y@50 R@100 P@100 Y@100 : I DredICt - - - - - - I
I -~ - i | - | : I python main.py ——config <configuration file path > ——mode test_relation !
| triplet as output 15.20 23.53 8.55 26.88 31.20 5.67 32.51 42.42 3.08 42.59 51.05 1.85 51.05 I l T l
I output with triplet ~ 20.01  30.18  10.96 3449 3844  6.98  40.05 4893 355  49.13  57.05 2.07 57.05 : 1 ° evaluate [
| output without pair 0.18 1.62 0.59 1.85 3.47 0.63 3.01 7.89 0.58 8.01 13.38 0.49 13.38 l o - - — l
| only raw predicate 13.03 22.21 8.07 25.38 30.61 5.56 31.90 41.86 3.04 42.03 50.21 1.82 50.21 I l python evaluatepy pred—Json <OUtPUt flle path > top—n <K> I
i no instance 20,14  29.76 10.81 34.01 37.71 6.85 39.30 48.35 3.51 48.55 50.23 2.04 56.23 [ l i
i output with instance 18.37  27.53 10.00 31.46 35.48 6.44 36.97 46.11 3.35 46.30 54.29 1.97 54.29 I | . - i
| no semantics features 19.48 29.12 10.58 33.27 37.23 6.76 38.79 47.63 3.46 47.83 25.05 2.02 55.55 I I ° Comparlson Wlth Other methOdS l
I no locations features 2020  29.95 10.88  34.23 3820 694  39.80 4875 354 4895  57.04  2.07 57.04 11 python main_py ——COﬂﬁg ConfigS/VROID/Base—Panoptic—FPN.yaml I
| bce loss 13.58 20.95 7.61 23.94 27.21 4.94 28.35 36.39 2.64 36.54 43.42 1.58 43.42 l I . I
I Ours 20.93 30.75 11.17 35.13 38.79 7.05 40.43 49.60 3.60 49.80 57.50  2.09  57.50 11 ——mode test _panoptic l
: | | | : : Jfrequency.sh i :
i *comparison with baselines : : - component analysis :
: Method R@0 R@10 P@10 Y@10 R@20 P@20 Y@20 R@50 P@50 Y@50 R@100 P@100 ¥@100 1] .lcomponent_analysis_train.Sh i
I STA [38] 452 771 281 881 1208 220 1259 2002 146  20.10 2703  0.98 27.03 1] _/C()mp()nent ana|y5is test.sh [
l MFURLN [42] 5.73 9.32 3.39 10.65 13.24 2.41 13.79 19.84 1.44 19.93 25.28 0.92 25.28 [ I T T [
l IMP [35] 3.99 6.32 2.38 7.22 8.87 1.67 9.25 12.46 0.94 12.51 15.56 0.59 15.56 I I I
1 Graph R-CNN [37] 11.34 16.92 6.15 19.33 22.19 4.03 23.12 28.86 2.10 28.98 33.03 1.20 33.03 | I PY Vlsuallzatlon """" [
l neural motifs [4[}] 15.09 21.93 7.97 25.06 27.34 4.97 28.49 33.67 2.45 33.80 37.60 1.37 37.60 I I _ _ l
i VCTree [32] 17.78 2596 943  29.67 3226 586  33.62 4038 293 4055 = 46.05 1.67 46.05 : I python maln_py ——Conflg :
I VCTree [32]+DSS [8] 17.74 25.93 0.42 29.63 32.23 5.85 33.59 40.38 2.93 40.55 46.05 1.67 46.05 I . . -
I VCTree [32]+NLDF [20] 17.68 2589 941 2058 3223 585 3358 4038 293 4054  46.05 1.67 46.05 11 <Conf|gurat|on file path> ——mode A I
: AR o : | demo -—image_path <image path>| & :
i Frequency 11.;25 1630 592  18.62 23.88 434 2489 3456 251 3471 4257 1.55 42.57 11 ——visible ——visible_num <N> 1
‘ Ours 2093 30.75 11.17 35.13 38.79 7.05 40.43 49.60 3.60 49.80 57.50 2.09 57.50 l l .
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