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Deep Neural Network-Based Scene Graph Generation for
3D Simulated Indoor Environments

Donghyeop Shin

ABSTRACT

Scene graph is a kind of knowledge graph that represents both objects and their relationships found in a image. This paper proposes a
3D scene graph generation model for three-dimensional indoor environments. An 3D scene graph includes not only object types, their
positions and attributes, but also three-dimensional spatial relationships between them, An 3D scene graph can be viewed as a prior
knowledge base describing the given environment within that the agent will be deployed later. Therefore, 3D scene graphs can be used in
many useful applications, such as visual question answering (VQA) and service robots. This proposed 3D scene graph generation model
consists of four sub-networks: object detection network (ObjNet), attribute prediction network (AttNet), transfer network (TransNet),
relationship prediction network (RelNet). Conducting several experiments with 3D simulated indoor environments provided by AI2-THOR,
we confirmed that the proposed model shows high performance.
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Table 1. Performance Analysis of AttNet

Input Cutout Precision Recall Acc
Feature P (%) (%) (%)
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class open state 79.57 79.48 94.57
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Table 3. Performance Analysis of RelNet

Input . Precision Recall Acc

Feature | - usion Method | = o) %) )

bbox - 70.71 96.46 83.22

class - 50.55 57.02 47.10

concatenate 75.81 97.26 85.27
element-wise

bbox + product 73.60 96.53 8373

class
plus 71.89 97.18 84.81
max pooling 75.94 97.40 86.74
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Table 4. Performance Analysis of Total Model

Object (%) 3dSGGen (%)

Model
Precision | Recall | IoU=0.3 | IoU=0.4 | IoU=0.5
R 100.00 100.00 | 98.16 98.16 98.16
O+R 100.00 82.17 82.34 82.34 82.34

O+A+R 100.00 82.17 61.09 61.09 61.09
O+A+T+R 66.97 63.71 40.30 21.42 15.26
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