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Abstract Currently, huge amounts of image/video are being recorded and uploaded every day by surveillance systems or

SNS services etc. Recent popularized edge/cloud computing is widely used for handling and analysis such huge amount of

image/video data. However, the cloud computing has some serious issues for end users, such as unauthorized use and leak

of data, and privacy compromise, due to unreliability of providers and some accident. In this manuscript, we propose an

encrypted image classification method by using secure sparse coding based on a random unitary transform. We carry out

experiments of detecting human in images on the INRIA person dataset. It is shown that the encrypted mage classification

method enables us to not only protects images, but also have the same classification performance as that of sparse coding with

unprotected images.

Key words Image Classification, Sparse Coding, Dictionary Learning, K-SVD, Random Unitary Transform, Secure Com-
putation
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ŷi

D̂ OMP

xi xi

SVM

3. 2
p

— 3 —- 229 -



(a)

(b) OMP

5 .

Qp T (

) fi i = 1, · · · , L) f̂i

f̂i = T ( fi, p) = Qp fi (9)

Qp ∈ CN×N

Q∗pQp = I (10)

[·]∗ I

Qp

Qp

1

|| fi||2F =
∣∣∣∣∣∣ f̂i
∣∣∣∣∣∣2

F
(11)

2: ∣∣∣∣∣∣ fi − f j
∣∣∣∣∣∣2

F
=
∣∣∣∣∣∣ f̂i − f̂ j

∣∣∣∣∣∣2
F

(12)

3

fi
∗ f j = f̂i

∗
f̂ j (13)

f i f j f̂i

f̂ j Qp

3. 3 OMP
OMP
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4. 1 INRIA Person Dataset
INRIA Person Dataset [20] INRIA Per-
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