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Require: {z;,;}": Unlabeled target data,

{Zs.i,ysi}ie,: Labeled source data,

k: Number of candidate positive samples in neighborhood-invariance learning,
a: Update rate for ExM,

E': Number of epochs.

1: fore=0to £ — 1do

10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:

2
3
4
5
6:
7
8
9

fori =1ton, do
extract feature f;
calculate distance d( K, f;)
sort d( K, f;)
select k more similar images to z;; and add their features into M (x,;, k)
for j = 1ton,; do
if K[j] € M(x;, k) then
w;; = 1 /lselected
else
w; ; = 0; //removed
end if
end for
end for
//model training
train the model with labeled source data and unlabeled target data.
//keys in feature memory ExM update
for j = 1ton, do
K[i] < aK[i|+ (1 —a)f;
end for

end for
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Require: {z;;}",: Unlabeled target data,
{Zs,i,Ys:i}ie,: Labeled source data,
w: Similarity threshold,
«: Update rate for ExM,
E': Number of epochs.
1: fore=0to £ —1do
2 for: = 1ton; do
3 extract feature f;
4 calculate distance d(K, f;)
5 for j = 1ton; do
6: if d(Kj], f;) < i1 then
7 w; ; = 1; //selected
8 else
9

w; ; = 0; //removed

10: end if
11: end for
12:  end for

13:  //model training

14:  train the model with labeled source data and unlabeled target data.
15:  //keys in feature memory ExM update

16: for j = 1ton, do

17: K[i] < aK[i|+ (1 —a)f;

18:  end for

19: end for
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CAMEL [98] ICCV 17 | 545 73.1 - 26.3 | 40.3 57.6 - 19.8
PTGAN [89] CVPR 18 | 38.6 - 66.1 - 27.4 - 50.7 -
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AE [19] TOMM?20 | 81.6 919 946 58 | 67.9 79.2 83.6 46.7
GPP [113] PAM 20 84.1 928 954 63.8 74 83.7 874 544
Ours (strategyl) - 77.4 89.1 92.7 46 64 76.8 80.9 41.1
Ours (strategy2) - 845 93.1 957 63 |70.1 808 841 49.1
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Abstract

Person reidentification problem is a challenging computer vision task in which there is
a query image captured by one camera and the goal is to retrieve other images of that
person from the gallery set captured by multiple non-overlapping cameras. Images in per-
son reidentification datasets are captured by surveillance cameras in public places and
have different challenges. In recent years using deep learning approach, good results
have been achieved in the field of person reidentification. Despite these achievements,
the performance of the model usually decreases during testing the model on different
unlabeled datasets. Unsupervised domain adaptation is a solution to this problem. The
current thesis proposes a well-generalized model for unsupervised domain adaptation in
person reidentification. The model uses both labeled source dataset and unlabeled target
dataset during training and has a good performance during testing on an unlabeled target
domain. ResNeXt-50 network is used for feature extraction. It has fewer trainable param-
eters than ResNet-50 network. To make the model robust to the target domain’s variations,
3 invariance properties are considered during training over the target dataset. Exemplar
invariance, camera invariance, and neighborhood invariance are making the invariance
learning loss in the target domain. Two strategies are examined for selecting neighbors
in neighborhood invariance learning. The final loss function of the network is consists of
classification loss for labeled source domain, invariance learning loss for the target do-
main, and a triplet loss. The triplet loss considers the intra-domain variations in the target
domain and the inter-domain variations between source and target domains. The proposed
model with strategy 1 for selecting neighbors in neighborhood invariance achieves 77.4 %
inrank1 accuracy , 89.1% in rank5 accuracy, and 46% for mAP on duke — market setting.
It also achieves 64 % in rank1 accuracy, 76.8% in rank5 accuracy, and 41.1% for mAP
on market — duke setting. The proposed model with strategy 2 for selecting neighbors
in neighborhood invariance achieves 84.5 % in rank1 accuracy, 93.1% in rank5 accuracy,
and 63% for mAP. It also achieves 70.1 % in rank1 accuracy, 80.8% in rank5 accuracy,
and 49.1% for mAP on market — duke setting.

Keywords Person Reidentification, Deep Learning, Domain Adaptation, Convolutional
Neural Network, Generalizable Model
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