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A Study on the Training Methodology of Combining
Infrared Image Data for Improving Place Classification
Accuracy of Military Robots
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Donggyu Choi', Seungwon Do', Chang-eun Lee

Abstract: The military is facing a continuous decrease in personnel, and in order to cope with potential
accidents and challenges in operations, efforts are being made to reduce the direct involvement of
personnel by utilizing the latest technologies. Recently, the use of various sensors related to
Manned-Unmanned Teaming and artificial intelligence technologies has gained attention, emphasizing
the need for flexible utilization methods. In this paper, we propose four dataset construction methods
that can be used for effective training of robots that can be deployed in military operations, utilizing
not only RGB image data but also data acquired from IR image sensors. Since there is no publicly
available dataset that combines RGB and IR image data, we directly acquired the dataset within
buildings. The input values were constructed by combining RGB and IR image sensor data, taking into
account the field of view, resolution, and channel values of both sensors. We compared the proposed
method with conventional RGB image data classification training using the same learning model. By
employing the proposed image data fusion method, we observed improved stability in training loss and

approximately 3% higher accuracy.
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[Fig. 1] Example images of a Place365 dataset!®!
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2.2 Infrared image
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[Fig. 2] Laser IR Image and Thermal Sensing IR Image"
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[Fig. 4] Example images of the dataset
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[Table 1] Specifications of the utilized dataset

Resolution 640*480
9,338
T
20% of the total dataset // 1,868
8
Class (Corridor, Elevator, Parking, Robby _stair,
seminar_room, seminar_room_door, stair,
table tennis_room)
Purpose Classification
Place Building (Inside)
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[Table 2] Hardware specifications

(0N Windows 10

CPU Intel core 17-13700 K 3.40 GHz
GPU NVIDIA RTX 4080 16 GB
RAM 32 GB DDR5

[Table 3] Results of the proposed methods

Data type RGB + IR Image (Size:Basic)

Model Vision Transformer (Custom)
Parameter Learning late:0.001 / Epoch:50 / Batch size:20
Data size 18,676 (RGB + IR / RGB:9,338)

Image size Input Accuracy
RGB(3ch) 922912
RGB(3ch) +IR(1ch) 95.6103
Method 256 x .256 RGB(3ch) +IR(3ch) 95.7709
(Basic) &?}?(Rh) +IRGeh) | oo
RGB(3ch) + IR(3ch
Crop(and )Mix o 93.0407
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[Fig. 6] Loss and accuracy graph during training on RGB data
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