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• Related research area
≈ video object detec1on / segmenta1on
• supervised method / human interven1on for first frame

• Ours: Background-Centric approach
• Visual surveillance and monitoring 
• Strength: Unsupervised method / Real-1me opera1on without GPU

Overview: Moving Object Detection in PTZ camera



3

• Naive approach
• Background modeling with Gaussians (mean, variance)
• Apply the affine/projec@ve transform for Moving Camera
• Problem: Too many false posi@ves

• Conven@onal approach
• Reduce the false posi@ves
• Apply the Spa@o-Temporal background modeling
• Problem: Foreground loss caused by background contamina@on

Overview
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• The overall framework of the proposed method
• Build the fine background models by extending ViBe*

• spatio-temporal update is applied
• model initialization and update rule is changed by camera movement

• Combine the coarse and fine foreground using Watershed segmentation

Proposed method

white: funcBon block 

gray: memory block 

[1] ViBe: O. Barnich and M. Van Droogenbroeck, “ViBe: A Universal Background Subtraction Algorithm for Video Sequences.” IEEE Trans Image Process, vol. 20, no. 6, pp. 1709–1724, 2011. 
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• Fine background model
• reduce the background contamina3on

Proposed method
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Experiments

• Compared methods

• Object-centric methods

• uNLC (unsupervised version of NLC)

• OSVOS (video object segmentation without finetuning)

• CIS

• BASNet (Salient object detector) 

• Background-centric methods

• Background modeling + Naive extension (ViBe*, FIC*, BMRI-ViBe*)

• Conventional methods: MCD NP, MCD 5.8ms, Stochastic approx, FP Sampling, , 

SC MCD

• Dataset

• Moving camera dataset from SC MCD
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• F-score measure 

• Abla/on studies

Experiment results
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Experiment results
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• Measure from video object segmenta4on 

• Synergy effect of two backgrounds

Experiment results

: region-based segmentation similarity

: contour-based accuracy

• Computations

CPU only, 320 x 240, 45.5fps
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Experiment results

• Combined with supervised method (AMNet*)

• Robustness test to image noise

AMNet – Heo et al., “Appearance and motion based deep learning architecture for moving object detection in moving camera,” in ICIP, 2017.

Performance change according to image noise intensity: F-measure, Mean J, Mean F   
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• Moving Object detec/on in PTZ Camera
• Find moving object region in an unsupervised manner
• Combine the characteris/cs of two background models
• Fine background: reduce foreground loss 
• Robust to image noise and can combine the supervised method
• Real-Time opera/on without GPU
• Suitable for pre-processing and surveillance applica/on

• Future work
• Combine the powerful appearance model such as salient object detector
• Extend the method to video object segmenta/on or video inpain/ng 

Conclusion


