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Reinforcement learning is gaining momentum
Share of papers that mention it compared to any type of machine learning
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env = rlFunctionEnv (.., 'myStepFunctionl,..) ;.
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dao

function [NextObs, Reward, IsDone, LoggedSignals] = ...
myStepFunction (Action,LoggedSignals,EnvConstants)

Force = Action; a¢
% Unpack the state vector from the logged signals

State = LoggedSignals.State;
XDot = State(2); St

\dt /
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% Euler integration
LoggedSignals.State = State +

EnvConstants.Ts.* [XDot;XDotDot; ThetaDot; ThetaDotDot];

$ Transform state to obserwvation
NextObs = LoggedSignals.State; <+«—— 5, ; =5, + A"

% Check terminal condition

X = NextObs(l),; Theta = NextObs (3);

IsDone = abs(X) > EnvConstants.XThreshold ||

abs (Theta) > EnvConstants.ThetaThresholdRadians;
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dx
dt
d?x
dt?
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dt
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% Get reward

if ~IsDone
Reward

else Tt
Reward = -5;

I
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end
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agent

rlDQNAgent (critic, agentOptions) ;

agent

rl1DDPGAgent (actor, critic, agentOptions) ;
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Deep Network Designer
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ConcatenationLayer
OBJECT DETECTION

@.ﬂ RegionProposalLayer
—
F?ﬁj YOLOv2ReorgLayer

YOLOv2TransformLayer

OUTPUT

m SoftmaxLayer
ClassificationOutputLayer
RegressionOutputLayer
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YOLOv2OutputLayer

NAVIGATE
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Fit (=, Zoom Out A::h Analyze
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‘Expodl

> Export
Qo// Export network to workspace

.

{| PROPERTIES

=3 Generate Code
= Generate code for creafing network architecture

Number of layers 144

Number of connections 170

=1 Generate Code with Pretrained Parameters

E;:’ Generate code for creafing network architecture with pretrained parameters

T
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C
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pool3-3x3_s2
MaxPooling2D...

Input type Image

Output type Classification

{ e

inception_4a-...
Convolution2D...

inception_4a-
Convolution2[

inception_4a-r...
RelULayer
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Model Importers 3)
3 2, 4

- Keras-TensorFlow Z L ETHMDTL—LT—Ih oDy b7 —7DET

PyTorch Caffe2

exportONNXNetwork
ONNX
|mportONNXNetwork
. Cognitive

ONNX = Open Neural Network Exchange Format
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Hyper-Parameters D&

- Actor DEE

actorOptions = rlRepresentationOptions('Optimizer', 'adam',k 'LearnRate', 6 le-4,
'GradientThreshold',1l, 'L2RegularizationFactor',le-5);

actor = rlRepresentation (actorNetwork, .. ,actorOptions);
“p ==
= Critic DEZH
criticOptions = ..
critic = rlRepresentation(criticNetwork, .. ,criticOptions);

- Agent Option DEZ
— DDPG o

dT = 0.05; Tf = 20;

agentOptions = rlDDPGAgentOptions ('SampleTime', dT, 'TargetSmoothFactor',kle-3,
'ExperienceBufferLength', le6, 'DiscountFactor', 0.99, 'MiniBatchSize',6K 128,
'UseDevice', 'GPU') ;
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trainingStats = train(agent,env,trainOptions) ;
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