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Abstract
This contribution proposes a low activity threshold for QPA to reduce bit rate increases in less important areas for machine task. From experimental results, 1.19% performance improvement is observed on average. 

Introduction 
At the previous JVET meeting, the impact of the perceptual QP adaptation (QPA) on object detection task performance for Open Images dataset was reported [1]. This contribution reports on the object detection performance of the perceptual QP adaptation (QPA) on the SFU-HW video dataset, as well as the object detection performance using QPA with a low activity threshold.
Proposed method
[bookmark: _Ref23256360]Table 1 presents the object detection task performance with QPA enabled for SFU-HW dataset under the CTC [2]. On average a 2.64% decrease in BD-mAP was observed, although there is an improvement in performance for class C and D.
Table 1. Machine task performance with QPA enabled
	　
	BD-mAP

	Class A
	11.54%

	Class B
	9.51%

	Class C
	-0.17%

	Class D
	-3.69%

	Average
	2.63%



Figure 1 visually represents the result of QP changes using QPA, where "Down" means the QP value is decreased and "UP" means the QP value is increased. The numbers indicate the average activity of the corresponding CTUs. The main effect of perceptual QPA is to increase the QP value in complex areas of the picture, while decreasing it in plane areas. When the background is plane (i.e., has low activity), QP decreases also in the background area, which lead to negative impact on the object detection performance. For example, the object to be detected in Figure 1(a) is cars, but it is also observed that the QP of the road decreases. Similarly, in Figures (b), (c), and (d), a QP decrease in some areas of the background. (target objects for detection in Figure 1 (b): pot, target objects for detection in Figure 1 (c): bicycles, people, benches, target objects for detection in Figure 1 (d): chair, person, sports ball)
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Figure 1. QP adaptation result according to QPA. (a) Traffic, (b)Cactus, (c) Park Scene, (d) BasketballDrill

In this contribution, a low activity threshold is defined to reduce unnecessary QP reduction in the background. QP adaptation was performed only when the activity of the CTU was greater than the defined low activity threshold. The low activity threshold is obtained by subtracting the standard deviation activity of the frame from the average activity of the frame as shown below.



Experimental results
Figure 2 represents QP adaptation result according to QPA with the proposed low activity threshold. It is observed that unnecessary QP decrease is reduced in the road area in Figure 2(a), the potted background area in Figure 2(b), and the tree area in Figure 2(c). Table 2 presents the object detection task performance when QPA was applied with the low activity threshold. Overall, BD-mAP performance is enhanced from 2.65% to -1.19%. Particularly, in the case of traffic and cactus, relatively higher performance change was observed which is -7.2% and -19.0% respectively.
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Figure 2. QP adaptation result according to QPA with low activity threshold. (a) Traffic, (b)Cactus, (c) Park Scene, (d) BasketballDrill

Table 2. Machine task performance with low activity threshold

	　
	Sequnce
	QPA(mAP)
	Tested(mAP)

	Class A
	Traffic
	11.54%
	-7.20%

	Class B
	ParkScene
	16.36%
	4.05%

	
	Cactus
	7.50%
	-19.10%

	
	BasketballDrive
	9.22%
	13.69%

	
	BQTerrace
	4.98%
	9.60%

	Class C
	BasketballDrill
	-1.46%
	-10.90%

	
	BQMall
	3.82%
	6.55%

	
	PartyScene
	-0.76%
	-6.38%

	
	RaceHorses
	-2.29%
	3.50%

	Class D
	BasketballPass
	-6.14%
	-6.09%

	
	BQSquare
	-5.76%
	-5.01%

	
	BlowingBubbles
	-1.29%
	-0.24%

	
	RaceHorses
	-1.56%
	2.10%

	Average
	　
	2.63%
	-1.19%



Conclusion
This contribution reports the object detection task performance when the perceptual QP adaptation (QPA) with low activity threshold is applied. On average, an improvement of 1.19% is reported. It is suggested to further study on QPA for enhancing the machine tasks performance at the AHG8.
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