
 
 

  

       
  

 
*, *, * 

*   
gameboyjisoo@korea.ac.kr, booksky@korea.ac.kr, harrykim@korea.ac.kr 

How the Learning Speed and Tendency of Reinforcement 
Learning Agents Change with Prior Knowledge 

 

Jisoo Kim*, Eun Hun Lee*, Hyeoncheol Kim* 
*Dept. of Computer Science and Engineering, Korea University 

 
        

           . 
       ,      . 

          . OpenAI Gym 
   Gamble , Cliff ,  Maze   .  

           . ,  
        . 

 
: , ,  , Q-learning,    

 

1.  

     trial-and-
error   (environment)   

 (policy)   . 
    (agent)  

 (action)       
    [1].  
        
     [2]. 

     
    [3].   

     (prior 
knowledge)   [4]. Q-learning[5]   

      
(tabula rasa)       

    [6][7]. ,  
      

   [8].    
        

     [9].  
      

   ,    

  [10][11].     
        

. 
   Q-learning   3   

    . 2   
      
        

  .     
      

   . 
  2     . 

3       
, 4       
   .     

      . 
 

 

Q-learning        
 ,      
    .   Dixon[6]  

      . 
      12  

        

- 512 -

2020 온라인 춘계학술발표대회 논문집 제27권 제1호 (2020. 5)



 
 

  

.        
  7.5      . 
Moreno[7]     , 

      
  .    

  ,   
      

.         
2  ,      . 

        
        

. Dixon      
 ,       

        
. Moreno      , 
        

  .   
       . 

 Dixon, Moreno     
   .    
     ,  
       . 
,      . 

       
     . 

 
3.   

  OpenAI Gym[12]  Kelly 
Coinflip, Cliff, Frozen Lake   

 Gamble, Cliff, Maze  .  
       

  ,    
    .   
 (discount rate)  0.97, (learning rate)
 0.01  . 

       
        

.       -1  
    . 

 
3.1 Gamble  

Gamble     
   .     

,       
   .     10 
  ,       

   .   20 , 
   0.62,   150  
.      , 

    ,   
      . 
   5   (  )  

  ,     30
  .     

10%, 20%, 40%, 60%     4  
.      100%  

, decay rate  0.999  . 
 

3.2 Cliff  

 
(  1) Cliff  

 
       

(  1).    +30  
,   -30   

  .    
  -10    . 

   ,  72  
 .   28    

  44 .      
.      60%  

, decay rate  0.99  . 
 

3.3 Maze  

 
(  2) Maze  

 
Cliff      (  2). 
   +30  ,  

    -20   . 
 1    22     

 ,  2, 3   24 , 34   
  . 

   ,  121  
 .   70    

  51 .     
 .      10%  

, decay rate  0.99  . 
 
   

      
    ,   
 ,    ,  

     . 

- 513 -

2020 온라인 춘계학술발표대회 논문집 제27권 제1호 (2020. 5)



 
 

  

<  1> Gamble          
    10%   20%   40%   60%   

    
 

  
 

  
 

  
 

  
 

0.2  
 

389.7 

 
 

121.27 

327.65 113.35 400.65 149.68 374 129.54 355.3 105.70 
0.4 306.75 98.12 355.15 133.68 372.45 152.95 434.75 149.05 
0.6 286.55 97.50 342.25 128.98 423.75 141.79 457.9 148.20 
0.8 277.45 107.23 351.85 100.52 358.5 123.64 440.25 211.78 
1.0 265.95 66.13 320.55 91.16 426.35 139.19 455.75 172.02 

 
   0   Q-table   

 ,     
  . 

 
4.1 Gamble  

 300     Q-table   
  .    20

 ,   . 
   , Q   0.2~5  

.   389.7     
,     121.27 . 

      
  .    

 0.2, 0.4, 0.6, 0.8, 1.0  Q  .  
    1   3  , 
  2  . 

 

 
(  3) Gamble      

     
 

      
     .  
  10%    

60%       
.        
    . 

      
  30%  ,   
.       

  17% ,  2  . 
 

4.2 Cliff  
       

 .    20  
,   . 
   , Q   -9  20  

.      , 
      

Q   .  300   
 ,   92.53 . 

,       
   .  

   8      
 (  )    

 (  )  . ,    
    Q  ,   

  Q   . 
   , 0.1~0.6  Q  

       
  .  1000    

  ,     
 .   2  , 

  2  . 
 

<  2>      
       

    
 
 

  
 

  
 

 
 

0.1 148 155.18 339.1 92.92 0 
0.2 46.25 115.57 339.15 78.83 0 
0.3 21.7 54.14 364.2 83.78 0 
0.4 9.85 6.51 358.05 77.15 0 
0.5 9.8 4.88 406.38 84.06 7 
0.6 8.05 4.70 439.44 111.86 11 

 
       , 

        
.      

    10%~20%   
. ,       
    .    

        
     . 

- 514 -

2020 온라인 춘계학술발표대회 논문집 제27권 제1호 (2020. 5)



 
 

  

4.3 Maze  
3         

      
  .   ,  

3000        
  .    100   

     ,   
  .  
   5   ,  1780  

      
.  Q   -10  20  . 
      ,  

 Q  -10   . 
Q-learning      
     Q  . 
 ,     Q  

 3      
     . 

 1, 2, 3      
  .    , 

1~30  Q     
      . , 

      
.       

      3  1   
  .   3  . 

 
<  3>       

   
 
  

 
  

 1  2  3 

1783 1 1987 1818* 1846* 
1791 5 2181 1605* 1733* 
1777 10 1973 1985* 1532* 
1780 20 1405 1593 2387 
1799 30 1414 1570 2401 

*    1   . 
 

      
  .    1   -10 

       
  ,     
   .    

Q-table      
        

. ,  3     
      .  

   Q-learning    
   .    
        
 . ,     
       

 . 
 
 

 

  3    Q-learning 
        

.      
    . ,  

        
    .    , 

     ,  
     .  

     
       . 

 Q-learning     
        

   . ,   
       
      . 
 

 
[1] Kaelbling, L. P., Littman, M. L., & Moore, A. W. 

Reinforcement learning: A survey. Journal of artificial 
intelligence research, 4, 237-285. 1996. 

[2] Sutton, R. S. and Barto, A. G. Reinforcement Learning: 
An Introduction. MIT Press. 1998. 

[3] Driessens, K., & Džeroski, S. Integrating guidance into 
relational reinforcement learning. Machine Learning, 
57(3), 271-304. 2004. 

[4] Smart, W. D., & Kaelbling, L. P. Practical reinforcement 
learning in continuous spaces. ICML. 2000. 903-910. 

[5] Watkins, C. J., & Dayan, P. Q-learning. Machine learning, 
8(3-4), 279-292. 1992. 

[6] Dixon, K., Malak, R. J., & Khosla, P. K. Incorporating 
prior knowledge and previously learned information into 
reinforcement learning agents. Carnegie Mellon 
University, Institute for Complex Engineered Systems. 
2000. 

[7] Moreno, D. L., Regueiro, C. V., Iglesias, R., & Barro, S. 
Using prior knowledge to improve reinforcement 
learning in mobile robotics. Proc. Towards Autonomous 
Robotics Systems. Univ. of Essex, UK. 2004. 

[8] Abbeel, Pieter, and Andrew Y. Ng. Exploration and 
apprenticeship learning in reinforcement learning. 
Proceedings of the 22nd international conference on 
Machine learning. 2005. 

[9] Argall, B. D., Chernova, S., Veloso, M., & Browning, B. 
A survey of robot learning from demonstration. Robotics 
and autonomous systems, 57(5), 469-483. 2009. 

[10] Amodei, D., Olah, C., Steinhardt, J., Christiano, P., 
Schulman, J., & Mané, D. Concrete problems in AI 
safety. arXiv preprint arXiv:1606.06565. 2016. 

[11] Everitt, T., Krakovna, V., Orseau, L., Hutter, M., & Legg, 
S. Reinforcement learning with a corrupted reward 
channel. arXiv preprint arXiv:1705.08417. 2017. 

[12] https://gym.openai.com/ 

- 515 -

2020 온라인 춘계학술발표대회 논문집 제27권 제1호 (2020. 5)




