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Abstract: Robots have been playing a very important role in
our day-to-day lives and will be a necessity in the coming future.
Whenever we hear automation, the first thing that strikes our
mind is a robot performing the given task. But if a robot fails to
do the task, it could cost an individual or corporate a huge
financial loss. In this study, we have learned the working of
various robots and drawbacks that hold them back. For this
work, we did make a study of drives used in the robot and after
that applied the machine learning algorithms to predict the
classification of whether the robot will function properly or not,
based on the data of drive(s).
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[. INTRODUCTION

Robots now-a-days have witnessed a large number of

users since the process of automation hasbegun. Today, we
need Robots in every field, right from agriculture to
performing various tasks in corporates. ‘Robolution’ is the
term that is used for this era of Robots. But the question
arises do we know will the robot perform the given task
accurately or even if it does it accurately, does it do it the
right way. To overcome such difficulties and ease the
human decision making for assigning task to robot, we need
algorithms to predict the next result of robot[1], using its
dynamic dataset which is integrated with the cloud[2]. The
program will be connected to cloud system and will provide
output with a prediction graph.

The objective of this workis predictive maintenance of
industrial robots and the possibility of building a condition
monitoring system based on the data analysis of the robot’s
locomotion which brings the work of individuals at one
place.The aim of this study is also to detect the robot’s
accuracy for performing a task correctly.This can be
checked by observing a robot for a certain period and then
using that dataset for prediction[3].
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Present work majorly focuses on Industrial Robots because
their robots perform critical tasks and its failure could be a
hefty cost for the industry. Analyzing robot behavior from
prior data is the fundamental basis of a data science
approach like machine learning.

[I. LITERATURE SURVEY

”Data Analytics for Predictive Maintenance of Industrial
Robots”(Borgi, Tawfik, et al.)presents the predictive
maintenance of industriadl machines based on the data
analysis of robot’s power measurements. A predictive
modelling approach is proposed in the paper, to detect robot
manipulator accuracy errors based on robot’s current data
anaysis for predictive maintenance purposes. Also, an
experimental procedure is carried out to oversee the
correlation between the robot accuracy error and a set of
extracted features from current time-series, and to evaluate
the proposed predictive modelling.

”Big Data Analytics for Real Time Systems” (Dutta, K., &
Jayapal, M.) discusses the use of Big Data and its impact in
our day to day lives. It focuses on the fact that Data, if
processed at the right time could provide us with some eye-
opening insights. An overview of the Big Data Analytics for
Real Time Systems and focus on its challenges (3V’s of
data), research trends and accuracy of results has been
studied in the paper.

”An Empirical Comparison of Supervised Learning
Algorithms” (Caruana, Rich, and Alexandru Niculescu-
Mizil)comes up with an approach to find the best suited
algorithms for Big Data problems using supervised learning
methods. SVMs, neural nets, logistic regression, naive
bayes, memory-based learning, random forests, decision
trees, bagged trees, boosted trees, and boosted stumps. It
aso examines the effectof calibrating the models via Platt
Scaling and Isotonic Regression has on their performance.
”KnowRob—knowledge processing for  autonomous
personal robots” (Tenorth, Moritz, and Michael Beetz)
portrays how data could be processed in the robots in order
to get the most out of robot. Knowledge extraction from the
given data without hampering the working of robot is one of
the major methods discussed in the paper. A Knowledge
processing framework and its implementation has been
explained which works in amost al the robots (as
concluded in the paper).

Since, most of the work is done in focused areas such as
Robotics, Real time data processing, comparison of
algorithms etc. This study tends to bring forward the work
done in an interdisciplinary manner for ease of human.
Therefore, the work proposes an addition to the existing
technology for better robot efficiency and working.
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1. PROPOSED SYSTEM

A. System Overview

A robot has a controller and drives attached to it which
concurrently  executes command(s) given by its
administrator. Functioning of every drive(s) and storing the
data generated by drive(s) to cloud is handled by the
controller. Various machine learning algorithms are
implemented on the motherboard of controller and whenever
drive generates new data, the previous data is fetched from
the cloud and model(s) are trained accordingly to classify
new data. Different agorithms run on the controller
simultaneously in a passive manner (without harming the

Robot

Drive 1

Drive 2

Drive 'n’

1]

Cloud Storage

fnnnn
Robot Controller

current actions of robot), and the algorithm with best
performance metrics is considered for the prediction. The
prediction of various drive(s) of robot is sent to the
administrator through a service installed on the linked
remote device viaWi-Fi locally [4][5].

Now, with the help of this prediction the human
administrator can know which drive will work properly and
which will fail in the next action, and thus industry can take
necessary actions in order to minimize the costs of failure.
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Fig-1: Architecture Diagram for the proposed model

A. Data Sets
The data generated by drives is mostly in .csv format. Data
generaly varies from robot to robot based on its use and
implementation. A typical drive database consists various

features such as time, positions, externa torques,
commanded pose and end effectors [6][7][8]. A total of
around 2,10,000 tuples training data was used. A sample of
dataset has been shown below:

Table-l: Sample dataset of robot with their features

Timestamp | position

external_torque | commanded_pose | end_effectors | work_done

12/16/2018 51 35
12/17/2018 4.9 3

12/18/2018 4.7 3.2
12/19/2018 4.6 31
12/20/2018 5 3.6
12/21/2018 54 39
12/22/2018 4.6 34
12/23/2018 5 34
12/24/2018 4.4 29
12/25/2018 4.9 31
12/26/2018 54 3.7
12/27/2018 4.8 34
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14 0.2 1
14 0.2 0
13 0.2 0
15 0.2 0
14 0.2 1
17 04 1
14 0.3 1
15 0.2 1
14 0.2 0
15 0.1 0
15 0.2 0
16 0.2 0
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12/28/2018 4.8 3 14 0.1 0
12/29/2018 4.3 3 11 0.1 0
12/30/2018 58 4 12 0.2 1
12/31/2018 5.7 4.4 15 0.4 1
1/1/2019 54 39 13 0.4 1
1/2/2019 51 35 14 0.3 0
1/3/2019 5.7 3.8 17 0.3 1

B. Performance Results

Various predictive algorithms such as Naive Bayes, K
Nearest Neighbors, Logistic Regression, Random Forest,
Support Vector Machines, Bagging and Boosting were used
on the robot dataset to evaluate which algorithm works best.

The parameters used for evaluating a model are Accuracy,
Standard Deviation, Total time of running, time taken by
model for training according to data and the scoring time. A
summarized comparison has been shown below:

Table-11: Tabular comparision of various models

Model Accuracy Standard Total Time Training Time Scoring
Deviation Time
Naive Bayes 94.4% + 2.4% 664ms ams 103ms
K Nearest Neighbor 97.2% +1.1% 2s Ims ~0ms
Logistic Regression 95.1% +1.8% 3s 2ms 1ms
Support Vector 79.2% +4.1% 12s 2s 103ms
Machine
Random Forest 77.9% +3.9% 7s 4s 915ms
Bagging 76.7% +4.7% 18s 8s 20ms
Boosting 91.2% +2.3% 985ms 70ms Ims
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Fig- I1: Graphical performance comparison between various predictive algorithms
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IV. RESULTSAND DISCUSSION
From study, it has been observed that K Nearest Neighbor,
Logistic Regression, and Naive Bayes shows exceptional
accuracy of 97.2%, 95.1%, and 94.4% respectively. Naive
Bayes algorithm has the fastest execution time of 664ms in
total and a standard deviation of + 2.4%.
Robot’s dataset is unpredictable. The research work done till
now explains how to deal with outliers and missing values.
But the integration of those methods with robot’s drive
dataset and using that dataset in models to predict robots’
action has not been done which has been discussed in this
paper. The data changes with working of drive(s) of robot
and might have null values and missing values. The models
have been built such that they remove noise from the data
and then process it to get higher accuracy vaues with
greater precision. Amongst various other models, Naive
Bayes performs exceptionally and is robust with almost all
types of robots.
The system is based on drive predictions on the features and
data generated by each drive of the robot as an input to the
system.

V. CONCLUSION AND FUTURE SCOPE
The field of Automation and Machine Learning has made
substantial progress in the last decade. Learning methods
such as boosting, random forests, bagging, and SVMs
achieve excellent performance that would have been
difficult to obtain just 20 years ago.
In the present work, a survey of existing robot drive systems
was conducted and the drawbacks of each system were
studied. The present work suggests additional functionality
to the existing system. Furthermore, it tries to leverage the
functionalities of the system by selecting features with the
best correlation to get more accurate results in optimal time.
The system is based on drive predictions on the features and
data generated by each drive of the robot as an input to the
system. The system could use Reinforcement Learning and
calculate best path the robot should follow in order to get
maximum rewards. It will allow the robot to execute certain
tasks with the utmost efficiency. Integration with voice
home automation systems could be an effective addition to
the system for ease of the end-user.
With present work, it is revealed, Logistic Regression, K
Nearest Neighbors, and Naive Bayes have the best
performance among all the and accuracy values with the
robot datasets.
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