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Person re-identification and search using deep features based on pre-training of
various human attributes

Matsukawa, Tetsu
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Aiming at to apply for person re-identification, we have developed deep
features based on various human attributes (clothing, carrying object etc.). We conducted a learning
of Convolutional Neural Network (CNN) using a pedestrian dataset which is annotated by human
attributes. We extracted intermediate features from the learnt CNN and transferred them to person
re-identification. To obtain more discriminative features in CNN, we developed a method to learn CNN
using combination of human attributes. This method produces fine-grained labels for the CNN
learning by focusing on the attribute combinations among different attribute groups, eg., upper body
clothing, lower body clothing, and their colors. The quantitative evaluation on the benchmark
datasets confirmed the effectiveness of the proposed method.

CNN



(
)
15
(Convolutional
Neural Network:CNN)( )
2 @
CNN
Viewpoint Invariant Pedestrian
Recognition (VIPeR) (
) 2014 35%
15% 50%
CNN
PEdesTrian Attribute (PETA)
( ) -
CNN
, ImageNet AlexNet

fune-tunining
AlexNet

CNN

CNN AlexNet

CNN
. PETA

CNN

Personal: female, less30 Personal: female, less45
Carrying: plastic bags Carrylng:nothln?
UpperBody: black UpperBody: white
LowerBody: black, trousers LowerBody: black, trousers

Peo_nal: male, less45
Carrying: suitcase
UppérBody: black

male, less30
ying: backpack
lLJDperBodv: blue

5

(¢)) CNN
( ), ¢))
( - ) 2
(¢)) CNN
CNN . CNN
AlexNet . AlexNet
3
1 2,5
. CNN  1.2M 1000
ImageNet
fine-tuning
(Phase 1),
(Phase 2)

Phase 1. PETA AlexNet

fine-tuning

CNN



- (@

- (b)
. PETA

@, ()
CNN

Phase 2.
CNN
4096

FC6 FC7 A
ey

57

C1
c2
4

“man A 16-30 A .. A black

Pre-trained on ImageNet

Phase 1. Fine-tuning on PETA

man A 16-30 A ... A blue

female A over 60 A ... A yellow

Fine-tuning CNN
VIPeR
-VIPeR
632
L2
Cross-view Quadratic Discriminant
Analysis (XQDA) ( )
CNN 2
Comb_+Multi
42.5 . (Multi-)
, (Person-)
CNN
FFN
Feature Fusion Net ( ).
(ImageNet)

: : b} ¢ ibute Loss fine-tuning AlexNet (
¥ a:j'.jj:‘;i:‘;c:‘?;‘ndp:tr;:; | 4096 dim. | Metric Learning )
(e.g., VIPer) | CNN Feature (XQDA)
CNN fine-tuning
Fine-tuning
PETA CNN
, 61 . Local Maximal Occurrence
19,000 (LOMO) ( )
10 ,
52.1% .
CNN FFN LOMO (
s ) LBP, SIFT ImageNet
fine-tuning CNN ( )
LOMO
7
CNN Rank
1 Rankl Rank10 | Rank20
. | 42.5% 83.0% | 92.0%
(Comb.+Multi)
(Multi) 39.6% 81.5% | 90.6%
o Fe (Person) 37.9% 78.5% | 88.4%
Gender male, female (FFN) 31.8% 73.7% 85.3%
Age less 13, 13-30, 31‘»45, 46-60, over 60 (lmageNet) 19.7% 58.1% 72.9%
Luggage backpack, other, folder, luggage case
nothing, plastic bags, suitcase
UpperBody Clothing sweter, tshit, suit, jacket, no sleeve, other CNN
UpperBody Color black, blue, brown, green, grey
orange, pink, purple, red, white, yellow Rank
LowerBody Clothing suit, shortsh. shirt skir.t. long skiﬁ Rank1 Rank10 Rank20
trousers, hot pants, jeans, capri
LowerBody Color [black, blue, brown, grey. pink, red, white, yellow +LOMO 52.1 89.2% 95.0%
FFEN+LOMO+KMFA | 51.1 91.4% | 96.9%
MetricEnsemble | 45.9% 88.9% | 95.8%




@

(Gaussian Of

Gaussian: GOG )
- . VIPeR
1 50% ( )-
CVPR
GOG .
Rankl | Rank10 Rank20
GOG 49.7% | 88.7% 94.5%
[ ]
A.Krizhevsky, I.Sutskever, and

G.E.Hinton, ImageNet Classification
with Convolutional Neural Networks, In
Proc. NIPS, 2012.

D.Gray, and H.Tao, Viewpoint invariant

pedestrian recognition with an
ensemble of localized features, in
ECCV 2008.

Y.Deng, P.Luo, C.C.Loy, and X.Tang,
Pedestrian Attribute Recognition at
far distance, in Proc. ACMMM, 2014.
S.Liao, Y.Hu, X.zZhu, and S.Z.Li,
Person Re-ldentification by Local
Maximal Occurrence Representation and
Metric Learning, In Proc. CVPR2016.
S.Wu, Y-C. Chen and W.S.-Zheng, An
enhanced deep feature representation
for person re-identification, in Pcoc.
WACV2016.

S_Paisitkriangkrai, C.Shen, A. van den
Hengenl, Learning to rank in person

re-identification with metric
ensemble, In Proc. CVPR2015.
Tetsu Matsukawa, Einoshin Suzuki,

“ Person Re-ldentification Using CNN
Features Learned From Combination of
Attributes” , in Proceedings of 23"
International Conference on Pattern
Recognition (I1CPR2016),
pp-2429-2434,Cancun (Mexico), 2016
122 7

0 6
(SBRA2016), S3-4,

2016 11 17 ( ).
Tetsu Matsukawa, Takahiro Okabe,
Einoshin Suzuki, Yoichi Sato,
“ Hierarchical Gaussian Descriptor
for Person Re-Identification

(CVPR2016)" , 19
(MIRU2016), 152-10,
, 2016 8 4

Tetsu Matsukawa, Takahiro Okabe,
Einoshin  Suzuki, Yoichi Sato,
“ Hierarchical Gaussian Descriptor
for Person Re-ldentification” , in
Proceedings of IEEE Conference on
Computer Vision and Pattern
Recognition (CVPR2016), pp-1363-1372,
Las Vegas USA ,2016 6 27

http://www. i .Kyushu-u.ac. jp/~matsukawa/

¢y

@
®
*

RelD.html

MATSUKAWA TETSU



