
2016년 춘계학술발표대회 논문집 제23권 제1호(2016. 4)

*, **, *
*

**
e-mail : sunchoi@kongju.ac.kr

Deep learning based mobile dynamic signature recognition for skilled 
forgery division 

Seung-Soo Nam*, Dae-Seon Choi**, Chang-Ho Seo* 
*Dept. of Conversions Science, Kongju University 
**Dept. of Medical Information, Kongju University

       

. / (Data1) /
(Data2) , .

 10  20 .
 MLP Data1  92%, Data2  95%

,  Data1  82%, Data2  85% .  AE  Data1
Data1  95%, Data2  97% ,  Data1  91.5%, Data2

93% .  MLP  OAE
.

1.

,
,

.
.
,

.

[1]. 
, , ,

(Accelormeter) .
(Skilled forgery)

.
 RMS(Root 

Mean Square)  HMM(Hidden Markov Model)

. RMS

, . HMM
simbol ,

[2]. 
(Deep Learning) 

MLP(Multi-Layer Perceptron)[3] , AE(Auto  
Encoder)[4] .

 2
3

 4
.

2.

 1
/

, 2  1  MLP
 AE .

- 186 -



2016년 춘계학술발표대회 논문집 제23권 제1호(2016. 4)

(a)  (b) 

(c)  (d) 

1. /

,
 Touch Down

, , /
,

.

.
,

.  1  (a)  (c)
 (b)  (d) (Normalization)

(Resampling)
[5]. 

.

.

2.

1 /
,

.
,

.

MLP  AE .

(Machine learning) 
.

MLP
 2

.
 (hidden layer) .

(Perceptron)

(Unit)

. MLP

.
, 2  (convex) 

, 3 
.

AE
,

 3 , 1 ,
 3 [6]. 

AE
(encoding), 

(decoding) . /

.
,

AE
.

, Auto-encoder

.

- 187 -



2016년 춘계학술발표대회 논문집 제23권 제1호(2016. 4)

MLP  OA
.

3.

1.

.
 1  20  10

 200 .  4
 1  5

200 .
 4 .

Data1 / , Data2  + /
.  GalaxyS3

.  Ubuntu 15.04  Python

. 3,072  GPGPU  MLP
 OA .

2.

 10  10
,  10 .
 10

 10 .

MLP
Data1 Data2 

Original 92% 95% 

Skilled 
Forgery 82% 85% 

AE 
Data1 Data2 

Original 95% 97% 

Skilled 
Forgery 91.5% 93% 

Skilled Forgery 
Data1 Data2 

MLP 82% 85% 

AE 91.5% 93% 

< 1>  < 2> Data1
/ , Data2

+ / .

MLP  Data1  92%, 
Data2  95% .

 Data1  82%, Data2  85%
.

 13%, 7% .
AE  Data1  95%, Data2

 97% .
Data1  91.5%, Data2  93% .

 3.5%, 4% .
 < 3> .

 MLP  AE
.

 Data1  Data2
.

,

.

4.

 MLP  AE . MLP
 83.5%

, AE  92.25% . MLP
AE  8.75%

.
 NYU  97% [7]. 

 AE
.

[1]M. Priya, A. Kaur. "Handwritten Signature Verification 
using Instance Based Learning", International Journal of 
Computer Trends and Technology, Mar. 2011. 

[2] J.W. Kim, J.H Cho.”
”, 

, 13.8, 1693-1698, 2009. 
[3] Q. Wu, et. al, “Cross-view and multi-view gait 

recognitions based on view transformation model using 
multi-layer perceptron”, ICPR, Vol. 33, p882-889, 2010. 

[4] Autoencoder,  
https://en.wikipedia.org/wiki/Autoencoder 

[5] P. O. Kristensson, et.al, Continuous recognition of 
one-handed and two-handed gestures using 3D full-body 
motion tracking sensors, Proc. of ACM Int'l. Conf. on 
Intelligent User Interfaces, pp. 89-92, 2012. 

[6] G. E. Hinton, et al., Transforming auto-encoders,
Artificial Neural Networks and Machine Learning 2011,
Springer Berlin Heidelberg, pp. 44-51, 2011 

[7] Napa Sae-Bae, et.al, “Online Signature Verification on 
Mobile Devices”, IEEE Transactions on Information 
Forensics and Security, Vol. 9, No. 6, 2014. 

- 188 -




