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Motivation

1. The mainstream detection methods still cannot generally
be used across different kinds of scenes and cannot
autonomously evolve along with the accumulated unlabeled

scene data.

2. For changing scenes, new manual annotations and new
models are expensive and time-consuming.

3. The concepts and prototypes of object groups can be
used to weaken the influence of the scene change.



Main idea

1. The classes and object appearances are similar in the
original and new scene data, which can weaken the
influence of the scene change.

2. Positive samples of the same class have similar
prototypes.

3. Graph neural network and group information
propagation can be used to mine similar object prototypes.



Method

1. A scene-adaptive evolution unsupervised video object
detection method is proposed which consists of a prototype
dictionary generation (PDG) strategy and a graph-based
group information propagation (G-GIP) strategy.

2. PDG is introduced to weaken the influence of the scene
change on object detection.

3. G-GIP creates the prototype category, which can mine the
positive samples with pseudo labels from each object group.
Then, the new model is fine-tuned by positive samples.



Method (Cont’d)

Framework of the proposed method
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Fig. 1 Framework of the proposed method



Major results

1. Monitoring test data results of our model and base
model

Tahle 68 RF0.1 of all video surveillance datasets

RF0.1 (%)

Model Mean (%)
J-road S-path &-mate 5W-gate Residential- M Residential- K
YOLO-w3 G3.08 G348 40,36 T7.67 74.59 0493 69.85
G-GIP 73.64 T217 a0.07 5263 E5.64 0646 TG.ED
Table T AP of all video surveillance datasets
AP (% .
Model %) Mean (%)
J-road S-path S-gate SW-gate Residential- M Residential- K
YOLO-w3 05.20 23.73 G060 01.75 B4 82 0617 25.38

G-GIP 06.31 BT.57 66.02 02,60 00,41 07.29 88.33




Major results (Cont’d)

2. Test results of our model and related methods on
public datasets

Table 8 AP of the KITTI-to-Cityscapes (K2C) and
Sim10k-to-Cityscapes (S2C)

Model AP (%)

K2C S2C
Khodabandeh et al. (2019)'s 43.00 42.60
Zhu XG et al. (2019)’s 42.50 43.00
Shen et al. (2019)s 11.90 42.60
He and Zhang (2019)'s 11.00 41.10
Faster R-CNN 35.76 33.10
{E—GIP{F] 42.75 37.81
YOLO-v3 47.90 53.70

G-GIP(Y) 51.50 59.40




Conclusions

1. The proposed scene-adaptive evolution unsupervised
video object detection algorithm can adapt to and
evolve with changing scenes. The experimental results
showed the effectiveness of the proposed method.

2. The PDG strategy can be used to build a dictionary of
object prototypes to represent the visual knowledge of
object groups.

3. The G-GIP strategy can be used to create the object
prototype category for mining positive samples from the
unlabeled new scene dataset.
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