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 Visual Relation of Interest Detection (VROID) a further extension of the

traditional Visual Relation Detection (VRD) task to pursue the most

semantically important visual relations among all detected ones for

describing the main content of an image. We call such a relation “visual

relation of interest” (VROI).

• visual relations

• visual relations of interest and captions
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Original Paper Dataset

<backpack, with, wheels>

<person, dressed in, shorts>

< p e r s o n , o n , r o a d >

<person, wear, sunglasses>

<person , c ross , road>

<pe rson , on , b i cyc le >

<person, wear, shorts>

< p e r s o n , w i t h , h a i r >

< b u i l d i n g , o n , r o a d >

< b u i l d i n g , o n , r o a d >

< b u i l d i n g , o n , r o a d >

< b u i l d i n g , o n , r o a d >

< b u i l d i n g , o n , r o a d >

< b u s s t o p , o n , r o a d >

< t r e e , a l o n g , r o a d >
<pub l i c t ranspor ta t ion , encased in , g lass>

< t r e e , a l o n g , r o a d >

< t r e e , a l o n g , r o a d >

< t r e e , a l o n g , r o a d >

< t r e e , a l o n g , r o a d >

<person, pull, backpack>

< p e r s o n , o n , r o a d >

<person, cross, road>

< p e r s o n , o n , r o a d >

<person, cross, road>

< p e r s o n , o n , r o a d >

<person, cross, road>

< b u s , o n , r o a d >

< b i c y c l e , o n , r o a d >

<person , r i de , b i cyc le>

<person, r ide on, road>

<person, ride, bicycle>

<person, ride on, road>

A woman riding a bike on a somewhat busy road.

A woman rides on a bike down a road.

A girl riding her bike along a busy road.

Fan Yu: yf@smail.nju.edu.cn    Tongwei Ren: rentw@nju.edu.cn    Code&Dataset: https://github.com/njumagus/VROID

 Experiments show the effectiveness of the method and the components.

•metrics

•component analysis

•comparison with baselines

 We propose an Interest Propagation Network (IPNet) for VROID.

•Panoptic Object Detection (POD): extracts instances

•Pair Interest Prediction (PaIP): predicts the interest score of each

instance pair

•Predicate Interest Prediction (PrIP): predicts the interest score of each

predicate for each instance pair
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 We construct a ViROI dataset based on MSCOCO and IOID.

• 133 object categories (80 things, 43 stuff)

• 249 predicate categories (77 verbs, 17 prepositions, 5 spatial phrases,

150 preposition phrases)

• 12,713 unique VROIs

• data format

training test overall

images 25,091 5,029 30,120

VROIs 91,496 18,268 109,764

things per image 6.684 6.634 6.676

stuff per image 4.018 4.029 4.020

VROIs per image 3.647 3.632 3.644

{

<image_id>:{

“image_id”: int,

“height”: int,

“width”: int,

“image_name”: string,

“instances”: {

<instance_id>: {

“instance_id”: int,

“class_id”: int,

“box”: [y1, x1, y2, x2],

“segmentation”: encoded dict,

“labeled”: boolean,

“iscrowd”: int

}

}

}

}

{

<image_id>:{

“image_id”: int,

“height”: int,

“width”: int,

“image_name”: string,

“triplets”: {

<triplet_id>: {

“id”: int,

“subject_instance_id”: int,

“object_instance_id”: int,

“relation_id”: int

}

}

}

}

*_images_dict.json *_triplets_dict.json

Implementation

 Environment

• Ubuntu 18.04 

• CPU E5-2680 v4

• 64GB memory 

• 1TB free space

• GPU 3090

• CUDA 11.1

• cuDNN 8.0

• pytorch 1.7

• Python 3.8.3

 Scripts

VROID

component_analysis_test.sh

frequency.sh
frequency.py

component_analysis_train.sh
evaluate.py

checkpoint

config

data

engine

modeling

layers
model_zoo

detectron2

init_predicate_matrix.py

README.md

image_list.py

anchor_generator.py
box_regression.py
matcher.py
middleprocessing.py

backbone.py

boxes.py

main.py

requirements.txt
setup.cfg
setup.py
configs

fvcore
panopticapi

output

solver

structures
utils

compat.py
config.py
defaults.py

datasets
samplers
transforms

build.py
catalog.py
common.py

dataset_mapper.py
detection_utils.py

builtin.py
builtin_meta.py
register_viroi.py

evaluation

backbone
meta_arch

instances.py
masks.py
rotated_boxes.py
triplets.py

proposal_generator

relation_heads
roi_heads

poolers.py
postprocessing.py
sampling.py

test_time_augmentation.py

build.py
fpn.py
resnet.py
build.py
panoptic_relation.py
rcnn.py
retinanet.py
semantic_seg.py
build.py
proposal_utils.py
rpn.py
rpn_outputs.py
instance_encoder.py
instance_head.py
pair_head.py
predicate_head.py
relation_heads.py
triplet_head.py
box_head.py
fast_rcnn.py
mask_head.py
roi_heads.py

• train

python main.py −− config <configuration file path > −−mode train_relation

• predict

python main.py −−config <configuration file path > −−mode test_relation

• evaluate

python evaluate.py −−pred_json <output file path > −−top_n <K>

• comparison with other methods

python main.py −−config configs/VROID/Base−Panoptic−FPN.yaml

−−mode test_panoptic

./frequency.sh

• component analysis

./component_analysis_train.sh

./component_analysis_test.sh

• visualization

python main.py −−config 

<configuration file path> −−mode 

demo −−image_path <image path> 

−−visible −−visible_num <N>


