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Classification of Photo and Sketch Images Using Convolutional Neural Networks
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In this study we propose a Convolutional Neural Network(CNN) which can classify hand drawn sketch images. Though
CNN is known to be very effective on classification of realistic images, there are few studies on CNN dealing with non-
photorealistic images and even more images those types are mixing. Classifying non-photorealistic images is difficult mainly
because there are no large datasets. In this paper, to classify sketch images using CNN, we propose the simple method to make
training datasets from photo and illustration images. We also made several training datasets and compared the accuracy of the
trained CNN models. Our proposed method is shown to be effective on classification task of not only sketch images but also
the mixed dataset of photo and sketch images.
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Test data | Photo | Sketch | Mixed
Train dataset
Illustration 26% 41% 33%
Photo 99% 11% 55%
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3.2 ERHHEDEN

BETFIETER LT — 2y N THEE L CNN 71
DNT, RS OHT(PCAVEA TR &1 T -7z,

3 |Z Full-connection J& D 2% H D& DfEIZ-2\ T PCA i
WEAT ST AR T . IFAT LITBANTL, £ TEYA
MHEFRLTWA. PCL, PC2, PC3 IZZFNTNE 1~5 3 T
DETHYFERIZIZNEI 1.84%, 1.06%, 0.97% THD. 5
— NI BEEATAINNEG EFNTNDBN, 7TAZ LICEEFORN
TETWABIENRDND.

4 137~ | OBEREIZ DWW THA T T LA T LT i
R D PCA Thb. pools B TIXBEE, AT7ARZLITKED
IR TAENTETCND., ATANTIL, AV FVDATAN, H
BALLTZAT AL, BE{LLIZATANDNEIC Y T AL 3 AT

class

5. BREATANDRE R FEFVIL, ABLLEEEREAYD T
IDAFTANDIZAZREL TND. Fiz, 2D XH7 pools &Y
TALKE &L, A& O full-connection ~EJEEHEDHZLET
BRI EEF ST EN 0T,

PC2

3 FET—HDERDDIN(T T AT L)

(b) fc6

@®Photo
@®Photo(gray)
lllustration
Olllustration(gray)
@lllustration(edge)

4 FET=ZOERS I @GRS AT L)

4. FEO

AW TIE, 22—V —DF R A T F DR ET 5, #Hil
WAL T Y R— 2D R AT L FE LT CNN 2 HNT
BEIINATIEEGENEG THLA Y F B 2RHTHF
EEIRR L. 27y FIREIR ORI, FE RN LD,
BELMTANOEBEED, TN GEHRHEBRE Lo T
T CHEBET— 2B L. R UEBR, #BETENA
roF DB R THLI LN b, £, BEERS,
VFRADT —H Ly ML TEDIERN DT,

SCRME R FE FLAR AT ZE(A) (No. 15H01710) DB %% 1) 7=,

BE X
[1] [Wang 2010] Changhu Wang, Zhiwei Li, and Lei
Zhang :”MindFinder: Image Search by Interactive
Sketching and Tagging”, WWW.



(2]

(3]

(4]

(5]

(6]

(7]

(8]

[Cao 2011] Yang Cao, Changhu Wang, Liqing Zhang, and
Lei Zhang. Edgel :”Index for Large-Scale Sketch-based
Image Search”, CVPR.

[Cao 2010] Yang Cao, Hai Wang, Changhu Wang, Zhiwei
Li, Liqing Zhang, and Lei Zhang :”MindFinder: Interactive
Sketch-based Image Search on Millions of Images”, ACM
Multi- media.

[Krizzhevsky 2012] Alex Krizhevsky, Ilya Sutskever, and
Geoffrey E. Hinton: "ImageNet Classification with Deep
Convolutional Neural Networks", NIPS.

[Deng 2009] J. Deng, K. Li, M. Do, H. Su, L. Fei-Fei:
“Construction and Analysis of a Large Scale Image
Ontology”. In Vision Sciences Society (VSS)

[Eitz 2012] Eitz., M., Hays., J.,Alexa., M.:"How Do
Humans Sketch Objects?”: ACMtransactions of Graphics.
31, 1-10.

[Yangqing 2014] Jia Yangqing, Shelhamer Evan, Donahue
Jeff, Karayev Sergey, Long Jonathan, Girshick Ross,
Guadarrama Sergio, Darrell Trevor: “Caffe: Convolutional
Architecture for Fast Feature Embedding”, arXiv preprint
arXiv:1408.5093.

[Bottou 2012] Bottou, L. :”Stochastic Gradient Descent
Tricks. Neural Networks: Tricks of the Trade”, Springer,
7700, 421-436.



