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 Reinforcement learning is considered as a machine learning technique that is 

anxious with software agents should behave in particular environment. 

Reinforcement learning (RL) is a division of deep learning concept that 

assists you to make best use of some part of the collective return. In this 

paper evolving reinforcement learning algorithms shows possible to learn a 

fresh and understable concept by using a graph representation and applying 

optimization methods from the auto machine learning society. In this 

observe, we stand for the loss function, it is used to optimize an agent’s 

parameter in excess of its knowledge, as an imputational graph, and use 

traditional evolution to develop a population of the imputational graphs over 

a set of uncomplicated guidance environments. These outcomes in gradually 

better RL algorithms and the exposed algorithms simplify to more 

multifaceted environments, even though with visual annotations. 

Keywords: 

AutoML 

Computational graphs 

Loss function 

Recurrent neural network 

Reinforcement learning 
This is an open access article under the CC BY-SA license. 

 

Corresponding Author: 

Vijaya Kumar Reddy Radha 

Department of IT, Lakireddy Bali Reddy College of Engineering (Autonomus) 

Mylavaram, A. P, India 

E-mail: Vijayakumarr285@gmail.com 

 

 

1. INTRODUCTION 

A long-standing goal of research into reinforcement learning is to blueprint of general purpose 

learning algorithms that can resolve an extensive array of issues. A probable resolution would be to devise 

a meta-learning technique that could model novel reinforcement learning algorithms that simplify to an 

extensive multiplicity of jobs automatically. In current years, automated machine learning (AutoML) has 

exposed huge success in automate the model of machine learning mechanism, such as neural networks 

architectures and design bring up to date rules [1], [2]. 

These previous procedures were intended for supervised learning but in reinforcement learning, 

there is additional mechanism of the algorithm that could be potential targets for model automation and it is 

not for all time clear with the best model, update process would be to put together these mechanism. Previous 

hard works for the computerization reinforcement learning algorithm detection have concentrate first and 

foremost on design modernize rules. These procedures learn the reinforcement learning update process itself 

and normally represent bring up to date rule with a neural network such as an recurrent neural network 

(RNN) or convolutional neural network (CNN), which can be professionally optimized with gradient-based 

techniques [3], [4]. 

There is only some profit of such an illustration. This demonstration is communicative enough to 

describe existing algorithms but also novel, undiscovered algorithms and also interpretable. This graph 

https://creativecommons.org/licenses/by-sa/4.0/
https://en.wikipedia.org/wiki/Meta_learning_(computer_science)
https://www.sciencedirect.com/topics/computer-science/machine-learning
https://en.wikipedia.org/wiki/Automated_machine_learning
https://en.wikipedia.org/wiki/Supervised_learning
https://arxiv.org/abs/2007.08794
https://arxiv.org/abs/1611.02779
https://papers.nips.cc/paper/2018/file/7876acb66640bad41f1e1371ef30c180-Paper.pdf
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illustration can be analyze in the similar way as human intended reinforcement learning algorithms, making it 

more interpretable than procedures that use black box function equal for the entire reinforcement learning 

update process. If researchers can comprehend, why a learned algorithm is improved, then they can mutually 

adjust the domestic mechanism of the algorithm to develop it and transmit the helpful components to other issues. 

Finally, the demonstration supports general algorithms that can resolve a broad diversity of issues [5], [6].  

Figure 1 shows the how reinfornmentlearning process on the raw data to generate requrienment outputs. 

 

 

 
 

Figure 1. Reinforcement learning in machine learning 

 

 

Reinforcement learning is part of learning technique in machine learning. They are supervised, 

unsupervised and reinforcement learning’s [7], [8]. We discuss a reinforcement learning algorithm for an 

automatic prediction. The paper is presented in the following manner: the next section discuss the 

background analysis. Section 3 describes reinforcement learning algorithm mutation graph. An 

environmental reinforcement learning algorithm describes in section 4. Section 5 describes environmental 

learning algorithms and conclusion in section 6.  

 

 

2. THE PROPOSED METHOD AND BACKGROUND ANALYSIS 

In deep neural network, multi-agent types of environments are extremely dynamic, they impact on 

neighbors for alters rapidly. This operation is tough to learn the interpretation between the elements. The 

convolutional reinforcement learning graph accommodates the dynamics of the graph of the numerous agent 

environments, and this dynamic knowledge imprisons the relative between agents by their representation. 

Dormant features generated by convolutional layers from accessible fields are oppressed to learn teamwork; 

finally describe the proposed method substantially performs existing techniques in a diversity of cooperative 

scenarios [9], [10]. 

In recent years, reinforcement learning algorithms has gained rising attention and efforts to get 

better it have grown-up significantly. A set of measurements that quantitatively compute dissimilar aspects of 

reliability and we spotlight on variety and risk factor during training and after learning. These metrics are 

designed to be general purpose with statistical tests to allow meticulous comparisons on these metrics. We 

apply our metrics to a set of common reinforcement learning algorithms and their environments for 

comparison and analyze the output [11]. Generally, reinforcement learning agents with two crucial 

objectives. Primary one is to bring together obvious, revealing and scalable issues that imprison key problem 

intend of general and well-organized learning algorithms. The second objective to learn agent behaviour 

through their throughput on these communal benchmarks [12], [13]. 

In deep reinforcement learning algorithms handle with robust value functions for unprocessed 

clarification and rewards for model-free and model-based learning algorithms. In these algorithms, successor 

representations are decomposes the value function into 2 mechanisms; these mechanisms are reward 

predictor and successor map. The reward predictor maps describe to scalar rewards and the successor map 

presents the predictable future situation tenure from any given condition. In this concept, the value function 

of a condition can be calculated as the inner product between the map and the weights of reward points. Most 

of these types of algorithms used deep successor reinforcement learning (DSR) they generalize successor 

representations (SR) within a back-to-back deep reinforcement learning framework [14], [15]. 
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2.1.  Reinforcement algorithm as imputation graph 

The memory and computation required for the Q-value algorithm would be too high. Thus, a deep 

network Q-Learning function approximator is used instead. This learning algorithm is called deep Q-network 

(DQN). The key idea in this development was thus to use deep neural networks to represent the Q-network 

and train this network to predict total reward. DQN is Q-learning of neural networks, the motivation at the 

back is merely connected to big state space environments where vital a Q-table would be a tremendously 

complex, difficult and protracted task. As an alternative of a Q-table neural networks estimated Q-values for 

each exploit based on the condition. 

Graphs representing neural network architectures inspired by over the space, in reinforcement 

learning algorithms by on behalf of the loss function of a reinforcement learning algorithm as accusation as 

a directed acyclic graph for the loss function, with nodes on behalf of inputs, operators, parameters and 

outcome. For example, in the processing graph for DQN, input nodes contain data from the repeat barrier, 

operative nodes comprise neural network operators and fundamental math operators, and the outcome node 

represent the loss, which will be minimize with gradient descent. Figure 2 show how the squared Bellman 

Error will be used to get thr required output. 

 

 

 
 

Figure 2. Example of squared Bellman error (16) 

 

 

We can recognize, why a learned algorithm is enhanced, and then they can together adjust the domestic 

mechanism of the algorithm to advance it and transfer the helpful mechanism to additional issues. Finally, the 

illustration supports general algorithms that can resolve an extensive variety of issues in Figure 2 [16]. We 

developed this representation using the python PyGlove library, which appropriately turns the exceeding 

graph into a investigate space that can be optimized with standardize development into (1). 

 

LDQN= (Qε(St, at) – (rt+ γ *maxa Qε′(St+1, a)) (1) 

 

Model-based reinforcement learning has a actually influential from control theory, and the intention 

is to graph through an f(s, a) control function to choose the most excellent probable actions. It is similar as 

reinforcement learning fields where the laws of physics are contributed by the originator. The difficulty of 

model-based methods is that although they have extra supposition and estimate on a particular job, but may 

be incomplete only to these correct types of tasks. There are two main approaches: learning the model or 

learn given the design. 

 

2.2.  Environment of reinforcement learning  

We utilize an evolutionary based procedure to optimize the reinforcement learning algorithms of 

attention [17], [18]. First, we initialize a populace of training agents with randomized graphs. This populace 

of agents is trained in equivalent over a set of training environments. The agent’s first train on a difficulty 

environment projected to rapidly out with poor performing issues. If an agent can’t crack the difficulty 

https://en.wikipedia.org/wiki/Directed_acyclic_graph
https://deepmind.com/research/publications/human-level-control-through-deep-reinforcement-learning
https://www.google.com/url?q=https://papers.nips.cc/paper/2020/hash/012a91467f210472fab4e11359bbfef6-Abstract.html&sa=D&source=editors&ust=1618246824990000&usg=AOvVaw3Se4ovxdE5j4gl5FaJb3ey


   ISSN:2502-4752 

Indonesian J Elec Eng& Comp Sci, Vol. 25, No. 1, January 2022: 481-487 

484 

environment, the training is stopped up near the beginning with a score of zero. Otherwise, the training 

proceeds to more hard environments. The algorithm throughput is evaluated and used to bring up to date the 

populace, where more talented algorithms are further mutated. To decrease the search space, then we use a 

functional correspondence manager which will bounce over recently projected algorithms. These algorithms 

are same as previously practical examined algorithms. This loop continues as novel mutate agent algorithms 

are trained and evaluate. At the ending of training, we choose the most excellent algorithm and appraise its 

throughput over a set of hidden test environments. Figure 3 show how the the meta-learning metod will be 

used for training and testing it for multiple times. 
 
 

 
 

Figure 3. Overview of meta-learning method 

 

 

3. METHODOLOGY AND RESULTS  

We expose two finding algorithms that show high-quality generalization throughput. The primary 

deep algorithm is DQNReg, which build on DQN by addition heaviness on the Q-values based on standard 

squared Bellman error [19]. The next learned loss function, DQNClipped, is additional multifaceted, and it’s 

dominate term has a straightforward form-the maximum of the Q-value and the squared Bellman error that 

means modulo a constant. Two algorithms can be view as a manner to normalize the Q-values. While 

DQNReg add a soft constriction, DQNClipped can be interpreting as a type of constrained optimization that 

will reduce the Q-values, if they become too hefty. We demonstrate that this learned constriction kicks in 

during the near the beginning phase of training when overestimate the Q-values is a potential problem. Once 

this constraint is pleased, then the loss will minimize instead of the original squared Bellman error [20], [21]. 

The following algorithm DQNReg for reinforcement learning in better way to analyze the accurate 

predictions. Along with this algorithm, other algorithms are working for better learning for accurate 

estimation of values. These reinforcement learning algorithms every step updates the data using buffer space. 

Check the samples for compute the target values, for this we perform the gradient descent step and update the 

target network parameters. This learning consists of multiple concepts for accurate learning for generating 

the accurate results for end users. The following algorithm given reinforcement learning of DQNReg. 
 

Algorithm for DQNReg 
Step 1: Initialize the networks with buffer 

Step 2: for each iteration do 

Step 3: for each environment step do 

Step 4: Observe the state of the element and then select 

Step 5: Execute that state and move to next state 

Step 6: Store the information in buffer 

Step 7: for each update step do 

Step 8: Check the samples  

Step 9: Compute the target Value 

Step 10: Perform Gradient descent step 

Step 11: Update the target network parameters 

Step 12: end  

 

A quicker analysis shows that while fundamentallines like DQN frequently overestimate R-values, 

our learned algorithms deal with this problem in dissimilar methods [22]. DQNReg underestimate the R-

values, while DQNClipped has alike performance todouble DQN in that it gradually slows procedures the 

ground reality without overestimating it. We demency a dataset of top 2000 performing algorithms exposed 

during progress. Inquisitive reader could further examine the property of these learned loss functions. Our 

technique learns algorithms that have establish a way to regularize the Q-values and thus decrease 

overestimation [23], [24]. Figure 4 is used to show the results of minigrid-doorkey for value based RL 

method. 

https://sites.google.com/view/evolvingrl#h.t8ojslinf3ao
https://arxiv.org/abs/1509.06461
https://github.com/jcoreyes/evolvingrl


Indonesian J Elec Eng& Comp Sci ISSN:2502-4752  

 

The general design of the automation for multiple fields using … (Vijaya Kumar Reddy Radha) 

485 

 
 

Figure 4. Overestimated values issues in value-based RL 

 

 

Even on game based environments, we observe better throughput, even though training was onimage-

based environments. This suggests that meta-training on a set of simple but diverse training environments with a 

generalized algorithm illustration could enable radical algorithmic generalization [25], [26]. Thus, it is a 

generalization of multiclass classification, where the classes involved in the problem are hierarchically 

structured, and each example may simultaneously belong to more than one class in each hierarchical level, 

e.g., multi-level text classification. 

Table1 show the tabular format of the results of different performances of DQNReg against the 

games that tested aginst the baselines. The reinforcement learning algorithms using in different aspects of 

automation against multiple fields of multiple games with different environment. Mostly recent days using 

rapid changes occurred during the generation of accurate results. They can more helpful to the future 

development of automation system. 

 

 

Table 1. Performance of DQNReg, against baselines on several games  
Environment DQN DDQN PPO DQNReg 

Space game 1464.5 754.7 2197.3 2490.2 
Tenpin bowling 52.4 69.1 42.1 81.5 

Kick Boxing 89.0 92.5 95.6 101.0 

Running Race 40544.0 45127.0 35496.0 65816.0 

 

 

4. CONCLUSION 

In this paper, we learn novel accountable Reinforcement learning algorithms by on behalf of loss 

functions as computation graphs and enhance of agents over this progression. The computation graph 

formulation obey to both construct upon human-designed and learned algorithms using the same statistical 

toolset of extant algorithms. We analyzed a not more than of the learned algorithms and can construe them as 

a form of entropy regularization to avoid value of overestimation. These learned algorithms can perform 

fundamentallineslines and facilitate to hidden environments. We hope that future work will extend to more 

diverse of reinforcement learning algorithms settings such as actor critic algorithms. 
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