
2019년 춘계학술발표대회 논문집 제25권 제1호 (2019. 5)

 
 

     
 

*, * 
*   

e-mail : suchanhong@naver.com 
hayoon@hongik.ac.kr 

 

Investigating Cyclic Pattern of Mobility through Analysis of 
Geopositioning Data 

 

Suchan Hong *, Ha Yoon Song * 
*Dept. of Computer Science, Hongik University 

 
        

       ,      . 
           .   

         .   
        ,     

   .           
    .        

  1   .     15  ,   
          ,     

   . 
 
 

 

1.  

 4   IoT,    
      
      . 

       
     , 

    .   
      

, IoT      
    ,   

      
. 

      
    .  
      
   .    

      
      

.  
      
       

 CDY     
      . 

 < , , UNIX time, , >  

,      <  
,   ,   ,  

>  .      
       
 .  CDY   

 , Sports Tracker[7]  Garmin[8]  
 GPS  . 
    . 2   

     3
        

  .  4    
      

 5      
  . 

 
2.  

       
   .   

 EM (Expectation-Maximization) algorithm[5]   
 ,   [1,6]   

       
[2],      

[3],    [4]    
       

2019년 춘계학술발표대회 논문집 제25권 제1호 (2019. 5)

- 723 -

2019년 춘계학술발표대회 논문집 제26권 제1호 (2019. 5)



2019년 춘계학술발표대회 논문집 제25권 제1호 (2019. 5)

 .     
       

   .  
 

3.     

      
     

  .    
( )        

      
.  

     
        

    .  
    EM    

        
    . 
      
  

      
Autocorrelation  Autocovariance  . 
Autocorrelation       

( )      
 . 
 

R(t, ) = E[X(t) X(t + )] 
 
Autocovariance      

( )      
 . 

 
CX(t, ) = Cov[ X(t), X(t + )] 

CX (t, ) = RX (t, )  t t+  
 
 
Autocorrelation  Autocovariance    

   .   
  15      

   time slice  15  
   . Time slicing   
  . 
 

 
 
 

(  1) Time Slice     

 
(  2)  Cluster    In Time, 

Out Time, Time Expectation   

   E[X(t)]  E[X(t + )]   
autocorrelation  autocovariance  . 

     2013  5
~ 2017  11   .   

,  correlation  covariance   
  ,    

, , GPGPU   
  .     

 i7 CPU, 16GB RAM, nVidia 980Ti GPU . 
 

4.        

       
     . 
       

  . 
 

<  1>   

    
- 1.0 < r < - 0.7   (-)    
- 0.7 < r < - 0.3  (-)    
- 0.3 < r < - 0.1  (-)    
- 0.1 < r < 0.1    
0.1 < r < 0.3  (+)   
0.3 < r < 0.7  (+)   
0.7 < r < 1.0   (+)    

1    (-)    
   -0.7    1.0

     (+)  
     0.7   1.0

        
 . 

 3  4  CDY     
10      

.  3  Cluster 1  ,  8  Cluster 2  
    Cluster 1

       
    . 
 4    8    

2019년 춘계학술발표대회 논문집 제25권 제1호 (2019. 5)

- 724 -

2019년 춘계학술발표대회 논문집 제26권 제1호 (2019. 5)



2019년 춘계학술발표대회 논문집 제25권 제1호 (2019. 5)

 
 

 
(  3) CDY    10  Cluster 1     

 
(  4) CDY    10  Cluster 1    

2019년 춘계학술발표대회 논문집 제25권 제1호 (2019. 5)

- 725 -

2019년 춘계학술발표대회 논문집 제26권 제1호 (2019. 5)



2019년 춘계학술발표대회 논문집 제25권 제1호 (2019. 5)

 
 

  3      . 
   , , 1440   

   . 
    0.7   

1.0      0.7  
  1.0      

      .   
       

       . 
    0.7   

1.0         0.7
   1.0     

 1.0       
  .        (-)  

 (+)      
    ,    

(-)       
       . 
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 Cluster 1 Tau (min) Cluster 2 Tau (min) 
1 10332 1 2196 1 

2 3724 2 961 1719 

3 2060 3 830 2 

4 1077 4 635 3301 

5 943 9 634 1328 

6 918 11 573 3 

7 903 10 477 25 

8 879 5 477 15 

9 874 8 473 40 

10 832 7 466 4 

11 824 6 463 47 

12 771 12 461 65 

13 747 14 460 43 

14 736 13 444 63 

15 698 15 438 86 

16 601 16 434 337 

17 578 17 434 45 

18 566 20 430 49 

19 538 19 428 39 

20 530 18 424 58 

21 518 10070 423 117 

22 499 21 423 24 

23 488 10078 415 70 

24 486 10077 411 37 

25 486 10069 410 67 

 
 2      25  
  . Cluster 1  Cluster 2   

  25   , Cluster 1  
    1 ~21   25   

 10069 , 10070 , 10077 , 10078  
    .  25     

       . Cluster 2
     Cluster 1     

     .  , 
Cluster 2    1719       

 , 3301       
  .  Cluster 2   Cluster 1  

        . 
 
5.  

      
      
 .      

time slicing      autocorrelation
 autocovariance  .    

  1.0  0.7   
  (+)  ,  0.7  
1.0     (-)   

,      
    . 

       
       

,       
 . 

      
(LBS)     .  

       
 IoT        

.       
    .  

 
Acknowledgement 

 
  ( )   

   . (NRF-2017R1D1A1 
B03029788) 
 

 

[1] H. Kim, H. Y. Song. Daily life mobility of a student: 
From position data to human mobility model through 
expectation maximization clustering. Multimedia, 
Computer Graphics and Broadcasting. 2011 

 
[2] , .     . 

  , 2015 
[3] , ,     

  .   
, 2015, 

[4] H. Y. Song, D.Y. Choi. Defining Measures for Location 
Visiting Preference. Procedia Computer Science, 2015 

[5] H. O. Hartley, Maximum likelihood estimation from 
incomplete data, Biometrics, 1958 

[6] H.Y. Song, Probabilistic Space-Time Analysis of Human 
Mobility Patterns. In: WSEAS TRANSACTIONS on 
COMPUTERS, 2016 

[7] Larue, Michael; Pheasant, David. Active sports tracker 
and method. U.S. Patent Application No 11/609,634, 
2006. 

[8] Garmin gpsmap 62s. https://buy.garmin.com/en-US/US/ 
on-the-trail/discontinued/gpsma p-62s/prod63801.html; 
2015. 

2019년 춘계학술발표대회 논문집 제25권 제1호 (2019. 5)

- 726 -

2019년 춘계학술발표대회 논문집 제26권 제1호 (2019. 5)




