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_ » Reinforcement Learning for Ball Balancing Using a Robot Manipulator »

@ o & o2 ml
e BETTE T 7o _gOs '1!'_ D u\ @ 7 j- }b ﬂ @ﬁ e 1&""‘1"— Inape /87
g v

FE ne {728l KoT-5ik Contrul LPres

. -

= MW P~
G O » C 0 Users ¥ nkobayas » OneDdve - MathWereks ¢ Desktofd » Resnforcement Leaming for Ball Blancing Usng @ Robot Mangpolator »

-
RED AT~ > - AKX~ Sl
]

L% - 249

CADFiles TANA—
Models TAILA— [ ] ot iOnatore - s ¥ ko Wbrconar Loding e Rl B ,kz:ﬂw‘@ — - o x]

Scripts TAIA— u e e _, S Eee 5 g oy W 5 @
Slplj 7x}b9_ Q.ﬂ '. "ﬂ_ :';.:"'.’. ) Ql.li R 7o0e-0 = 7EA :B l{ u : = 3-F lv'!f"l &',‘:f: e = ‘,-;'_,-, we

174 +EN )

'f‘fr\:.$Tutor|al ... Microsoft P... KIS S R BRI T=850) SAC Agent (33
ikinovaBallB... MAT 777’(”/ CEBOFELARL—LILTIE. BEFRIL>TRRINAI D> FEMAROMY FP—A%MSOR—IL/IS S ACHBRITLE T, Soft Actor- &

2 & Cnte (SAC) T~z » MNOBENREFE TSI ENTEET, A
¢ Reinforcem... 1>9—%vh ... 8

! . 4> +05933>
& <57

rIKlnovaBa“"'AVI 7) ’{}ll Kingva Gen3 S8 I STROORY FF~LERSEHETY, COV-LRECASITE L~ MDROIEI - PO-ATEICLEENELTHIFLET,
EHSRAOTRE, XEBOHEENL., JL-FOARSRELTSALTY, CNEL2T. TROMNY FOMBRNCHRONSMEABMETIEZN

@7 /f Z7 U 7 I\ %Eﬁ < TEET, (405wESTREOREERRELET)

TEAT S TSIF Fasw I\, . 1

TrainSACAgentForBaIIBalanceControI.mlx

Bicop1

Shoulder

uTF-8 LF AT




—\®

€7/l

f

4y

aunh

~

L0

input Torques

| -

4\ MathWorks:

7 DOF Manipulator wiGripper Mechanics

Plate

Ball Sensing

6-DOF Joint

<&

A Spatial
Cantact Force

q_plste
-
PV _ball  reward : —@
I reward
aus
Reward
torque
q_Plate
O
ad Plate b —(1)
m @ observation
PV_Joint
PV_Bat
Obsarvation
= D
PV_Ball done — -
0 [ Isdane
Done
= O
o ¥
Ball Position



4\ MathWorks

R—ILINT 2 A D Hll{E]

Roll R7

(X0,Yo)




4\ MathWorks:

RIEFEEE?
- AgentEME[ENS, AV FA—SNIRIBEEAVET
i\\& 73 L FELTUIKTZILTY X A
- Environment o IRIBITAgentIZHRENZE T4 —F/\v DT D
A R S
l « AgentlXDNNZ=F|FHL=&IHZF| AT HE

Agent

38



4\ MathWorks

2R M EE 2%

2,.2
Fhall = E'_D'DOI{I Ty ) _ T — b DOHRLTRY REE A2 7 >~
Folate = —0. 1(¢*2 +6° + !!fz) aEmm L RMENTND LT LT
Faction = —0.05 (T% + T%) _ K& 7T LTI T o
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(x,y) is the position of the ball.

¢, 6, and y are the roll, pitch and yaw angles of the plate.

71, T are the joint torques from the last time step.



Reinforcement Learning Toolbox Agents

Q-Learning Discrete

DON Discrete

SARSA Discrete

PG Discrete or Continuous
AC Discrete or Continuous
PPO Discrete or Continuous
DDPG Continuous

TD3 Continuous

SAC Continuous
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Reinforcement Learning Toolbox Agents
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Resources

« Soft Actor-Critic agents - https://www.mathworks.com/help/reinforcement-learning/ug/sac-agents.html

« Import CAD geometry - https://www.mathworks.com/help/physmod/sm/ug/modeling-a-robot-using-step-files.html

 More RL examples - https://www.mathworks.com/help/reinforcement-learning/examples.htmil
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