KIPS Trans. Softw. and Data Eng.
Vol.12, No.9 pp.407~418
ISSN: 2287-5905 (Print), ISSN: 2734-0503 (Online)

SE0| 71X3 15 SH 2E AZH 24 0[S 407

https://doi.org/10.3745/KTSDE.2023.12.9.407

Multi-Object Goal Visual Navigation Based on Multimodal Context Fusion

Jeong Hyun Choi' * In Cheol Kim'’

ABSTRACT

The Multi-Object Goal Visual Navigation(MultiOn) is a visual navigation task in which an agent must visit to multiple object goals
in an unknown indoor environment in a given order. Existing models for the MultiOn task suffer from the limitation that they cannot
utilize an integrated view of multimodal context because use only a unimodal context map. To overcome this limitation, in this paper,
we propose a novel deep neural network-based agent model for MultiOn task. The proposed model, MCFMO, uses a multimodal context
map, containing visual appearance features, semantic features of environmental objects, and goal object features. Moreover, the proposed
model effectively fuses these three heterogeneous features into a global multimodal context map by using a point-wise convolutional
neural network module. Lastly, the proposed model adopts an auxiliary task learning module to predict the observation status, goal direction
and the goal distance, which can guide to learn the navigational policy efficiently. Conducting various quantitative and qualitative
experiments using the Habitat-Matterport3D simulation environment and scene dataset, we demonstrate the superiority of the proposed

model.
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Fig. 1. An Example of Multi-Object Goal Visual Navigation
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Table 1. Comparison with Different Spatial Context Features

&8 H123 HM95(2023. 9)

Table 2. Comparison with Different Fusion Methods
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Table 3. Comparison with Different Auxiliary Task Losses

Metrics(%)
Losses

Success | Progress | SPL | PPL
(a) Lpp() 41 59 26 36
(b) ‘PPO + L)b@ 44 60 27 38
(C) '‘PPO + Lo(m + L(h st 51 64 31 40
(d) Lppot+ Loy, + Ly, 54 67 34 41
(e) LPP() + Lobs + LdL st + Ldn‘ 60 73 36 43
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Table 4. Comparison with Other Multi-Object Goal Visual
Navigation(MultiOn) Models

Metrics(%)
Model

Success | Progress SPL PPL

ObjRecogMap* [1] 17 35 9 19

ProjNeuralMap* [1] 17 38 8 21

Modular-MON* [3] 50 65 21 26

SGoLAM* [4] 52 64 32 38

AuxTaskMap* [2] 47 62 30 40

MCFMO(ours) 60 73 36 43
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Fig. 5. Qualitative Evaluation of the Proposed Model: Case 1
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Fig. 6. Qualitative Evaluation of the Proposed Model: Case 2
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Fig. 7. Qualitative Evaluation of the Proposed Model: Case 3
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