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ABSTRACT

Study on Active Learning and Compatible Training for Object

Re-identification

Rinyoichi Takezoe (Computer Applied Technology)
Directed by: Shiliang Zhang

ABSTRACT

Object re-identification (RelD) aims to identify the given query object from images or
videos captured by surveillance camera networks. RelD has broad applications in intelligent
security and business analytics, presenting significant research value.

The current research on RelD mainly focuses on designing high discriminative features
to enhance model robustness against disturbances like lighting and viewpoints. However, the
difficulties of RelD not only lie in the training phase, but also extend to every stage of model
development and deployment. For instance, during the labeling phase, annotation workload for
RelD task can be very high due to the large number of classes and similar appearance between
individuals. In the model updating phase, new model needs to re-extract all gallery embeddings
before the deployment, which can take days or weeks in practical industrial applications. To
address thses issues, this thesis propose methods to reduce the annotation cost and improve the
efficiency of model deployment ,respectively. Innovations of this thesis can be summarized as
follows:

1) This thesis proposes a context-assisted active learning methods for weakly supervised
person search to alleviate the heavy annotation burden. Active learning aims to select a small
number of valuable data for identity labeling and use the annotation to train the person search
model. The framework consists of a split module and a merge module, which leverage two
types of contextual cues for label refinement. Besides, a pairwise relationship predictor is in-
troduced to estimate relations between instances so that annotation cost can be further reduced.
Extensive experiments demonstrate that the proposed method could achieve comparable or
even better performance than recent fully supervised methods at a much lower annotation cost.

2) This thesis proposes a multi-prototype based backward-compatible training method to
address inefficiencies in model deployment. Backward-compatible training aims to train the

model that is compatible with the old ones, so that new features from the updated model can
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be compared with old features directly. In this way, new model can be deployed on system
immediately after training, improving the efficiency of model deployment. This thesis pro-
poses a novel multi-prototype based backward-compatible training method. The method uses
several discrepant prototypew to complementarily represent a class, and leverages these proto-
types to impose comprehensive compatibility constraints on new model. Besides, the method
introduces a dual-teacher distillation strategy, incorporating a stronger teacher model to jointly
teach the new model with th old one. Experimental results in various model updating scenarios
show that our method ensures backward compatibility without impairing the discrimination of
the new model.

In conclusion, this thesis studies the practical application of object re-identification, ex-
ploring two key aspects: active learning and model compatible training . The study signif-
icantly reduces the annotation cost and enhances the efficiency of model deployment. It is
expected to promote the practical application of object re-identification and advance the de-

velopment of smart cities.

KEY WORDS: object re-identification, person search, active learning, backward-compatible
training
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