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Pseudo-RGB-based Place Recognition through
Thermal-to—RGB Image Translation
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Abstract: Many studies have been conducted to ensure that Visual Place Recognition is reliable in
various environments, including edge cases. However, existing approaches use visible imaging sensors,
RGB cameras, which are greatly influenced by illumination changes, as is widely known. Thus, in this
paper, we use an invisible imaging sensor, a long wave length infrared camera (LWIR) instead of RGB,
that is shown to be more reliable in low-light and highly noisy conditions. In addition, although the
camera sensor used to solve this problem is an LWIR camera, but since the thermal image is converted
into RGB image the proposed method is highly compatible with existing algorithms and databases. We
demonstrate that the proposed method outperforms the baseline method by about 0.19 for recall

performance.
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[Fig. 1] Place recognition system pipeline using Thermal imaging
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[Table 1] Retrieval performance in two domains (RGB/ Thermal)
for a DB configured in RGB (d =25 m)

DB: RGB recall@1 | recall@5 | recall@]0 | recall@20

RGB 0.9332 0.9489 0.9587 0.9617
Query | Thermal |  0.1967 0.3348 0.4204 0.5323
Ours 0.5548 0.7342 0.7988 0.8514
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[Fig. 2] Qualitative results of Thermal-to-RGB translation. The
first and second rows were taken during the day, and the third
and last rows were taken at night. On the left is Thermal, in the
middle is Pseudo RGB, and on the right is RGB
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[Table 2] Nighttime Image Retrieval Performance (d =25 m)

DB: RGB recall@1 | recall@5 | recall@10 | recall@20

RGB 0.1009 0.1856 0.2505 0.3495
Query | Thermal | 0.2018 0.3730 0.4829 0.5838
Ours 0.3892 0.5784 0.6793 0.7694
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[Table 3] Image Retrieval Performance for RGB images that
mimic noisy environments (d =25 m)

DB: RGB recall@] | recall@5 |recall@10|recall@20
Motion blur | 03791 | 0.5222 | 0.6099 | 0.7003
Spatter 0.4309 | 0.6059 | 0.6809 | 0.7523
Snow 0.4165 | 0.5871 | 0.6698 | 0.7485
Fog 0.4287 | 0.5976 | 0.6652 | 0.7432
Frost 0.4602 | 0.6134 | 0.6929 | 0.7628
Ours 0.5548 | 0.7342 | 0.7988 | 0.8514
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