
BMW: Bidirectionally Memory bank reWriting

for Unsupervised Person Re-Identification

Reformulate the memory bank rewriting procedure

• We rethink the procedure of memory bank rewriting in person

ReID methods, and reformulate it as a gradient decent update

supervised by objective functions.

• In this new formulation, existing memory bank update methods

using the momentum mechanism with only positive samples

equals to the gradient decent update only supervised by the

intra-class constraint, neglecting the inter-class constraint.

• To handle the issue of partial constraint, we propose a unified

memory bank rewriting mechanism, Bidirectionally Memory bank

reWriting (BMW), to enhance the discrimination capacity.

• BMW uses two objective functions to constrain the memory bank

rewriting, i.e., reducing intra-class diversity and enhancing inter-

class separability: .

Redesign the inter-class objective function

To effectively enhance the separability of memory banks with

limited update steps, we design a novel objective formulation for

the inter-class constraint, more effective for one step update:
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Illustration of memory bank updates without and with the inter-

class constraint. Dots and stars denote samples and memory

banks, respectively. Different colors denote different clusters.

• Without the inter-class constraint, memory banks are pulled to

approach positive samples only (shown as yellow arrows).

• With the inter-class constraint, memory banks are also push

away from each other (shown as purple arrows), thus enhancing

their separability and discrimination capacity.
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Illustration of the advantage in inter-class constraint of the

proposed objective function in BMW over previous methods w.r.t.

different angles between two memory banks (yellow and blue

arrows). It can be observed that the proposed objective function in

BMW is more effective in pushing different memory banks away

within one step update.

Reweight hard samples dynamically

To make BMW aware of the importance of samples, we propose to

dynamic weight these two constraints based on the idea that larger

value of objective function corresponds to higher importance. After

weighting, loss functions for intra- and inter- constraints are:

Comparison of sampling strategies. BMW (hard sampling) is the best

Comparison with SOTA methods. BMW is the best

Gradients of these loss functions (update vectors) are simple:

Validation of different components in BMW

Code


