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ADGC........... Adaptive Direction Graph Convolutional
B
BED.....c.oooiiiii Bounded Exponential Distance
BCN....ooiviiiieeens Background_bias Constraint Net
C
CNN...oi, Convolutional Neural Network
CAN......ociiiii. Comparative Attention Component
CGEA........ccenenn. Cross-Graph Embedded Alignment

CGAN........ Conditional Generative adversarial networks

D

DMP...oiiiiiiiiiiiiie Deformable Part Models
DukeMTMC............ Duke Multi-Target Multi-Camera
DNN....oooiiiieien Deep Decompositional Network
FPSN.....c.ooeinenen. Foreground Partial Segmentation Net
G

GRID.....cc.ccuvene. QMUL underGround Re-1Dentification
GCT..ooiveeiiieeie Graph Correspondence Transfer
GOG.iiii i Gaussian of Gaussian
GLBN...................Global- Local Background_bias Net
GASN.....coviiieeen, Global Aligned Supervision Net
H

HSV. i Hue-Saturation-Value
HGD......oeveeennn Hierarchical Gaussian Descriptor
|

IALM............ Inexact Augmented Lagrange Multiplier
IGOG. .. i Improved GoG
THGD...coiiiiiiee e Improved HGD
K

KNN. e K-Nearest Neighbor
L

LSPS..o Large Scale Person Search
LOMO............................ LOcal Maximal Occurrence
Lab. .o Lightness-a-b

LBP. Local Binary Pattern
LSLDG............... Least-Squares Log-Density Gradient
M

MARS......... Motion Analysis and Re-identification Set
MLGD.......ccevueeneen Multi-Level Gaussian Descriptor
N

nRnG.......ccocoenen Normalized Red-normalized Green
(0]

OCSVM.......coeuine One-Class Support Vector Machine
P

PeS . People Surveillance dataset
PRID450S......c.oeeenen... Person Re-1Dentification 450s
PRW........oooeee. Person Re-identification in the Wild
PAN......cooiii Pedestrian Alignment Network
PCA. ... Principle Component Analysis
PHOG.......... Pyramid Histogram of Oriented Gradients
PDF.. ..o, Probability Density Function
R

RAID....Re-identification Across indoor-outdoor Dataset

RGB..ooiiiii Red-Green-Blue
S

SVD..ooviiiiiiii Singular Vector Decomposition
SILTP.....ccccennn Scale Invariant Local Ternary Pattern
SIFT...oiiiiniiian, Scale Invariant Feature Transform
SPC..ooiiii Spatial-Patch Contrastive
SRNet.......cvuunenns Shrinking and Reweighting Network
SPD...oiiiiiiiiiiii Symmetric Positive Definite
SSM. i Semantic Segmented Map
\Y

VIPeR........ Viewpoint Invariant Pedestrian Recognition
W

WARD............... Wide Area Re-identification Dataset
X

XQDA....Cross-view Quadratic Discriminant Analysis
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Zahra Mortezaie, Hamid Hassanpour, Azeddine Beghdadi, Re-Identification in Video
Surveillance Systems Considering Appearance Changes, International Journal of Science

and Technology (SCIENTIA IRANICA), Submitted in the revised form on May 31, 2022.
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Zahra Mortezaie, Hamid Hassanpour, Azeddine Beghdadi, Sensing Image Regions for
Enhancing Accuracy in People Re-Identification, lranian (Iranica) Journal of Energy &
Environment,13(3), pp. 295-304, (2022), doi:10.5829/IJEE.2022.13.03.09.
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Zahra Mortezaie, Hamid Hassanpour, Azeddine Beghdadi, People Re-Identification
Using Part-Based Weighing Mechanisms, Iranian Journal of Electrical and Electronic
Engineering (IJEEE), Submitted on Jan 19, 2022.
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Zahra Mortezaie, Hamid Hassanpour, Azeddine Beghdadi, People Re-Identification
under Occlusion and Crowded Background, Multimedia Tools and Applications, pp. 1-
21, (2022), doi:10.1007/s11042-021-11868-y.
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Zahra Mortezaie, Hamid Hassanpour, A Survey on People Re-Identification Approaches
Considering Occlusion, Majlesi Journal of Electrical Engineering (MJEE), Accepted on
Jun 28, 2022.
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! Discriminative Appearance Features 2 Salient Appearance Features
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! Convolutional Neural Network (CNN) 4 Pedestrian Alignment Network (PAN)
2 Deep representation learning process ® Hand crafted features
3 Singular Vector Decomposition (SVD) 6 Metric learning
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! Part loss networks 7 Joint locations
2 Viewpoint and pose variations 8 Hue-Saturation-Value (HSV)
3 Graph Correspondence Transfer (GCT) ® Scale Invariant Local Ternary Pattern (SILTP)
4 Patch-wise L Ocal Maximal Occurrence (LOMO)
5 Patch-wise correspondence templates representation

® Positive image pairs 11 Overlapping patches
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! Tangent space 4 Normalized Red-normalized Green (nRnG)
2 Red-Green-Blue (RGB) 5 Gaussian of Gaussian (GoG)
3 Lightness-a-b (Lab) ® Hierarchical Gaussian Descriptor (HGD)
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L Multi-Level Gaussian Descriptor (MLGD) 3 Schmid filter responses
2 Color moment values 4 Cross-view discriminative information
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1 Consistent iterative multi-view joint transfer 6 Semi-supervised co-metric learning
learning optimal problem " Mahalanobis

2 Inexact Augmented Lagrange Multiplier 8 Salient color name
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3 Nonparametric 10 Single-view images

4 Body symmetry average pooling layer 11 Binary-weight learning

% Local normalization layer 12 pseudo binary views
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! Positive Pairs 3 Dictionary Learning
2 Negative Pairs
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! Listwise and Identity Consistency Constraints
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! patches 3 One-Class Support Vector Machine (OCSVM)
2 K-Nearest Neighbor (KNN)
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! Scale Invariant Feature Transform (SIFT) 4 Multiple metric learning module
2 Local Binary Pattern (LBP) 5 Distance fusion module
3 Principle Component Analysis (PCA) ¢ Regularized canonical correlation analysis
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! End-to-End Comparative Attention Network
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! Comparative Attention Component 3 Least-Squares Log-Density Gradient (LSLDG)
2 Mean shift
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! Global contrast based salient region detection
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! Attention map 3 Adaptive Direction Graph Convolutional
2 Human landmarks (ADGC)
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layer 4 Bounded Exponential Distance (BED)
2 Spatial-Patch Contrastive loss (SPC)
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! Shrinking and Reweighting Network (SRNet) 2 Adversarial learning
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! Discriminator 3 Human parsing approaches
2 Online 4 Parsing and saliency detection
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! Deep Decompositional Network (DNN) ® Foreground Partial Segmentation Net (FPSN)
2 Semantically segmentation ® Global Aligned Supervision Net (GASN)

3 Pyramid Histogram of Oriented Gradients 7 Background_bias Constraint Net (BCN)
(PHOG) module

4 Global-Local Background_bias Net (GLBN)
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Abstract

Human behavior analysis and visual anomaly detection are important applications of
video surveillance systems, in fields such as security systems, intelligent houses, and
elderly care. People re-identification is one of the main steps in a surveillance system that
directly affects system performance. This step is used to determine labels of people in
images considering their visual appearance. It is a challenging task as the appearance may
change across the camera’s network. Body occlusion, crowded background, and
variations in scene illumination and pose are some challenging issues in people re-
identification. Previous re-identification approaches faced limitations while considering
appearance changes in their tracking task. In this research, considering body occlusion
caused by carried objects and crowded background, four weighing mechanisms are
proposed to improve the performance of re-identification approaches. In each proposed
weighing mechanism, a weight map is proposed to tune the effect of background and
foreground regions on the extracted appearance characteristics proportional to the
region’s importance in re-identification.

In the first approach, using the Gaussian distribution and the probability density function,
an unsupervised semantic segmentation approach is proposed, where it assigns pixels
with the same importance to the same segment. The segmented image is then used as a
weight map to extract appearance features form the image’s pixels in the weighted form.
Due to some errors in the first approach, in the second weighing mechanism, using
DeepLabv3+, the image is semantically segmented into three regions as: person body,
possible carried objects, and background. Then, a constant number is assigned to the
pixels associated with each region depending to its importance in people re-identification.
To avoid weighing regions manually, in the third mechanism, a weight map is computed
representing the importance of each region in the re-identification, depending to its size
and location. Besides, considering the importance of retrieving the occluded parts of the
body in re-identification, in the fourth approach, a pre-processing step namely unification
process is proposed to retrieve the occluded parts of the body using their neighboring
pixels. Then, a weight map is introduced in order to tune the effect of each pixel of the
processed image on the extracted features considering its distance from the center of the
image.

Our proposed weighing mechanisms along with robust descriptors, such as the Gaussian
of Gaussian (GoG) and Hierarchical Gaussian Descriptors (HGD), can enhance existing
methods in dealing with the challenging issues in re-identification. Experimental results
on VIPeR, PRID450s, CUHKO01, and CUHKO03 datasets demonstrate effectiveness of the
proposed techniques in improving performance of existing re-identification methods.

Keywords: Surveillance System; Re-identification System; Weight Map; Occlusion;
Carried Object; Crowded Background.
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