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Table 1 Summary of reviewed literature
 
	Publication
	Data Type
	Topic
	Category
	Sensor type

	Tu et al., 2021
	Journal Article
	OD with RGB/LWIR
	RGB, LWIR, OD
	RGB/LWIR

	Vidas et al., 2013
	Conference Paper
	LWIR mapping
	RGB, LWIR
	RGB, LWIR

	Teju and Bhavana, 2020
	Journal Article
	RGB, LWIR and OD
	RGB, LWIR, OD
	RGB, LWIR

	St-lauren et al., 2007
	Conference Paper
	OD with RGB/LWIR
	RGB, LWIR, OD
	RGB, LWIR

	Li et al., 2021
	Journal Article
	OD with LWIR on UAS
	RGB, LWIR, OD, UAS
	RGB, LWIR

	Alldieck et al., 2016
	Journal Article
	RGB-LWIR fusion
	RGB, LWIR
	RGB, LWIR

	Lia et al., 2022
	Journal Article
	OD with RGB/LWIR
	RGB, LWIR, OD
	RGB, LWIR

	Speth et al., 2022
	Journal Article
	OD with RGB/LWIR on UAS
	RGB, LWIR, OD, UAS
	RGB, LWIR

	Chen et al., 2022
	Journal Article
	OD with RGB/LWIR
	RGB, LWIR, OD
	RGB, LWIR

	Yang et al., 2022
	Journal Article
	OD with RGB/LWIR on UAS
	RGB, LWIR, OD, UAS
	RGB, LWIR

	Zhou et al., 2021
	Journal Article
	RGB/LWIR and edge detection
	RGB, LWIR, OD
	RGB, LWIR

	Deng et al., 2021
	Conference Paper
	RGB/LWIR semantic segmentation
	RGB, LWIR, OD
	RGB, LWIR

	Sun et al., 2021
	Journal Article
	RGB/LWIR semantic segmentation
	RGB, LWIR, OD
	RGB, LWIR

	Fendri et al., 2017
	Journal Article
	RGB-LWIR fusion
	RGB, LWIR, OD
	RGB, LWIR

	Zhou et al., 2021
	Journal Article
	RGB/LWIR semantic segmentation
	RGB, LWIR, OD
	RGB, LWIR

	Zhou et al., 2022
	Journal Article
	OD with RGB/LWIR
	RGB, LWIR, OD
	RGB, LWIR

	Bañuls Arias et al., 2020
	Conference Paper
	OD with RGB/LWIR
	RGB, LWIR, OD
	RGB, LWIR

	Luo et al., 2014
	Journal Article
	OD with RGB/LWIR
	RGB, LWIR, OD
	RGB, LWIR

	Lie at al., 2019
	Conference Paper
	OD with RGB/LWIR to detect oil leaks
	RGB, LWIR, OD
	RGB, LWIR

	Guo et al., 2021
	Journal Article
	OD with RGB/LWIR
	RGB, LWIR, OD
	RGB, LWIR

	Sun et al., 2019
	Journal Article
	OD with RGB/LWIR
	RGB, LWIR, OD
	RGB, LWIR

	Krišto et al., 2020
	Journal Article
	OD with RGB/LWIR
	RGB, LWIR, OD
	RGB, LWIR

	Fei et al., 2022
	Journal Article
	RGB/LWIR OD from UAS
	RGB, LWIR, OD, UAS
	RGB, LWIR

	De Oliveira and Wehrmeister, 2018
	Journal Article
	RGB/LWIR OD from UAS
	RGB, LWIR, OD, UAS
	RGB, LWIR

	da Silva et al., 2021
	Journal Article
	OD with RGB/LWIR for tree diameter
	RGB, LWIR, OD
	RGB, LWIR

	Lahuad and Ghanem, 2017
	Conference Paper
	OD with RGB/LWIR
	OD
	RGB

	Tian et al., 2021
	Journal Article
	OD with UAS
	OD, UAS
	RGB

	Akbari et al., 2021
	Journal Article
	OD with UAS
	OD, UAS
	RGB

	Rajesh and Kavitha, 2015
	Conference Paper
	UAS camera stabilization
	UAS
	RGB

	Roy, 2022
	Journal Article
	OD with RGB
	RGB, OD
	RGB

	Kazaz et al., 2021
	Journal Article
	OD with RGB on UAS
	RGB, OD, UAS
	RGB

	Hossain and Lee
	Journal Article
	OD with RGB on UAS
	RGB, OD, UAS
	RGB

	Xiaoliang Wang at al., 2019
	Journal Article
	RGB OD from UAS
	RGB, OD, UAS
	RGB

	Ezzy et al., 2021
	Journal Article
	RGB OD from UAS
	RGB, OD, UAS
	RGB

	Hyun-Ki Jung and Gi-Sang Choi, 2022
	Journal Article
	RGB OD from UAS
	RGB, OD, UAS
	RGB

	Huang et al., 2022
	Journal Article
	OD with RGB
	RGB, OD
	RGB

	Walambe et al., 2021
	Journal Article
	OD on UAS with transfer learning
	RGB, OD, UAS
	RGB

	Morales et al., 2019
	Journal Article
	UAS applications
	UAS
	RGB

	Liu et al., 2018
	Conference Paper
	OD with RGB
	RGB, OD
	RGB

	Ushma, 2022
	Journal Article
	OD with RGB and edge detection
	RGB, OD
	RGB

	Galvez et al., 2018
	Conference Paper
	OD with RGB
	RGB, OD
	RGB

	Diwan et al., 2022
	Journal Article
	OD with RGB
	RGB, OD
	RGB

	Zhou et al., 2015
	Journal Article
	OD with RGB
	RGB, OD
	RGB

	Lie et al., 2021
	Conference Paper
	OD with RGB
	RGB, OD
	RGB

	Meier at al., 2011
	Conference Paper
	OD with UAS flight control
	OD, UAS
	RGB

	Bergerson, 2010
	Conference Paper
	RGB stereoscopic images
	RGB
	RGB

	Wu et al., 2020
	Journal Article
	OD with RGB and blur
	RGB, OD
	RGB

	Koskowich et al., 2018
	Conference Paper
	OD with RGB from UAS
	RGB, OD, UAS
	RGB

	Hao and Ho, 2019
	Journal Article
	OD with Scikit-learn
	OD
	RGB

	Ozbay and Sahingil, 2017
	Conference Paper
	OD in military
	LWIR, OD
	LWIR

	Cho, 2019
	Conference Paper
	LWIR obstacle regognition
	LWIR
	LWIR

	Sachan et al., 2022
	Conference Paper
	OD with LWIR
	LWIR, OD
	LWIR

	Rai et al., 2022
	Journal Article
	LWIR deblurring
	LWIR
	LWIR

	Nguyen and Tran, 2015
	Conference Paper
	OD with LWIR
	LWIR, OD
	LWIR

	Uzun et al., 2022
	Journal Article
	Athmosphrics and LWIR
	LWIR
	LWIR

	Nirgudkar and Robinette, 2021
	Conference Paper
	OD and LWIR
	LWIR, OD
	LWIR

	Agrawal and Karar, 2018
	Conference Paper
	LWIR palette selection
	LWIR
	LWIR

	Pavlović et al., 2022
	Journal Article
	OD with LWIR
	LWIR, OD
	LWIR

	Batchuluun et al., 2021
	Journal Article
	LWIR deblurring
	LWIR, OD
	LWIR

	Khatri et al., 2022
	Conference Paper
	OD and LWIR
	LWIR, OD
	LWIR

	Driggers et al., 2021
	Journal Article
	LWIR and UAS
	LWIR, UAS
	LWIR

	Juang et al., 2020
	Conference Paper
	LWIR OD from UAS
	LWIR, OD, UAS
	LWIR

	Sergyán, 2012
	Conference Paper
	LWIR and edge detection
	LWIR, OD
	LWIR

	Agrawal and Subramanian, 2019
	Journal Article
	enhancing OD with LWIR
	LWIR, OD
	LWIR

	Choi et al., 2018
	Journal Article
	OD with LWIR
	LWIR, OD
	LWIR

	Shen et al., 2015
	Journal Article
	Countermeasures to LWIR detection
	LWIR
	LWIR

	Nan et al., 2018
	Conference Paper
	OD with LWIR
	LWIR, OD
	LWIR

	Korobchynskyi et al., 2018
	Conference Paper
	OD with LWIR
	LWIR, OD
	LWIR

	El Ahmar et al., 2022
	Conference Paper
	OD with LWIR
	LWIR, OD
	LWIR

	Bhusal, 2022
	Thesis
	OD with LWIR
	LWIR, OD
	LWIR

	Jiang et al., 2022
	Journal Article
	LWIR OD from UAS
	LWIR, OD, UAS
	LWIR

	Leira et al., 2021
	Journal Article
	LWIR OD from UAS
	LWIR, OD, UAS
	LWIR

	Altay and Velipasalar, 2020
	Conference Paper
	OD with LWIR and Saliency
	LWIR, OD
	LWIR

	Sharrab et al., 2021
	Conference Paper
	OD model comparisson with LWIR
	LWIR, OD
	LWIR

	Wei, 2021
	Conference Paper
	OD with LWIR
	LWIR, OD
	LWIR

	Shivakumar et al., 2020
	Conference Paper
	LWIR semantic segmentation
	LWIR, OD
	LWIR

	Blythman et al., 2020
	Conference Paper
	Synthetic LWIR generation
	LWIR, OD
	LWIR

	Zhao et al., 2016
	Journal Article
	LWIR and thermal crossover
	LWIR
	LWIR

	Gade and Moeslund, 2014
	Journal Article
	LWIR and surveys
	LWIR
	LWIR

	Qu et al., 2018
	Journal Article
	Countermeasures to LWIR detection
	LWIR
	LWIR

	Setjo et al., 2017
	Conference Paper
	OD with LWIR
	LWIR, OD
	LWIR

	Dai et al., 2021
	Journal Article
	OD with LWIR for autonomous driving
	LWIR, OD
	LWIR

	Lie et al., 2021
	Journal Article
	LWIR image generation for OD
	LWIR, OD
	LWIR





30 m (100 ft)
61 m (200 ft)
91 m (300 ft)
121 m (400 ft)
Figure 1.  ML model performance at 30 m, 61 m, 91 m, and 121 m at a parking lot where all object classes were present.
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