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CLAIMS 

 

1. A processor implemented method for fault detection in robotic actuation, the method 

comprising: 

receiving, by a one or more hardware processors, a set of tasks in the form of time 5 

series from a plurality of robots, wherein the a set of tasks comprises a set of actuation data 

associated with each robot from the plurality of robots; 

computing, by the one or more hardware processors, a next activity associated with 

each robot based on a Deep Learning (DL) analytics, wherein the DL analytics is based on 

an optimal resource allocation technique to minimize computation cost and learning time, 10 

by: 

(i) segmenting, each task from the set of tasks into a plurality of sub action 

windows, wherein an execution time associated with each sub action window is 

equal, and wherein an action in the plurality of sub action windows is a unit of 

translation and rotation in 6 Degrees of Freedom (DOF); 15 

(ii) selecting an optimal computing device from a plurality of computing 

devices based on an optimal load distribution technique, wherein the optimal load 

distribution technique is a master slave framework with a master computing device 

and a plurality of slave computing devices;  and 

(iii) computing, by the optimal computing device, the next activity 20 

associated with the plurality of robots by: 

receiving the plurality of sub action windows; 

computing a probabilistic trellis from the plurality of sub action 

windows, wherein the probabilistic trellis is computed by utilizing a set of 

prior probabilistic transitions and prior probability associated with each of 25 

the plurality of robot and wherein the prior probability is computed based 

on movement of each the plurality of robots in a deployment scenario; 

computing a set of posterior probability based on the probabilistic 

trellis; and 
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computing based on a pre-trained stateful LSTM (Long Short Term 

Memory), the next activity associated with the plurality of robots based on 

the set of posterior probability; and  

detecting, by the one or more hardware processors, a fault associated with each 

robot from the plurality of robots by comparing, the next activity with the actual activity 5 

of the robot. 

 

2. The method as claimed in claim 1, wherein the plurality of computing devices is at least 

one of a fog computing device, an  edge computing device and a cloud computing device. 

3. The method as claimed in claim 1, wherein the set of actuation data comprising a set of 10 

displacement data and a set of rotation data. 

4. The method as claimed in claim 1, wherein the master slave framework for optimal load 

distribution with the master computing device and the plurality of slave computing devices 

further comprising: 

broadcasting a resource configuration associated with each slave computing device 15 

from the plurality of slave computing devices with the master slave framework; 

distributing the set of tasks by the master computing device to one or more slave 

devices based on  the optimal distribution technique, wherein the master slave framework 

is pre-trained to perform the optimal load distribution for executing the stateful LSTM with 

minimum computation based on server computing power, network latency, computation 20 

cost and data transfer cost; 

 

5. The method as claimed in claim 1, wherein  pre-training the stateful LSTM further 

comprising: 

receiving the set of actuation data associated with the robot from a database; 25 

detecting a plurality of action units using displacement and rotation values 

associated with the set of actuation data; 

computing a prior probability associated with the plurality of action units; and 

training the stateful LSTM network  based on the prior probability. 
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6. A system for fault detection in robotic actuation, the system comprising: 

a plurality of mobile robots 102, wherein each mobile robot from the plurality of 

mobile robots is associated with an actuation data gathering unit, wherein the actuation 

data gathering unit comprising a plurality of sensors; 5 

a plurality of computing devices 104, wherein each computing device comprising  

one or more memories comprising programmed instructions, a repository for storing the 

set of tasks associated with each mobile robot, wherein one or more hardware processors 

operatively coupled to the one or more memories, wherein the one or more hardware 

processors are capable of executing the programmed instructions stored in the one or more 10 

memories and a Deep Learning (DL) analytics unit, wherein the DL analytics unit is 

configured to: 

receive, a set of tasks in the form of time series from the actuation data gathering 

unit associated with each mobile robot from the plurality of mobile robots, wherein the a 

set of tasks comprises a set of actuation data associated with each mobile robot from the 15 

plurality of mobile robots; 

compute, a next activity associated with each mobile robot based on a Deep 

Learning (DL) analytics, wherein the DL analytics is based on an optimal resource 

allocation technique to minimize computation cost and learning time, by: 

(i) segmenting, each task from the set of tasks into a plurality of sub action 20 

windows, wherein an execution time associated with each sub action window is 

equal, and wherein an action in the plurality of sub action windows is a unit of 

translation and rotation in 6 Degrees of Freedom (DOF); 

(ii) selecting an optimal computing device from a plurality of computing 

devices based on an optimal load distribution technique, wherein the optimal load 25 

distribution technique is a master slave framework with a master computing device 

and a plurality of slave computing devices;  and 

(iii) computing, by the optimal computing device, the next activity 

associated with the plurality of robots by: 

receiving the plurality of sub action windows; 30 
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computing a probabilistic trellis from the plurality of sub action 

windows, wherein the probabilistic trellis is computed by utilizing a set of 

prior probabilistic transitions and prior probability associated with each of 

the plurality of robot and wherein the prior probability is computed based 

on movement of each the plurality of robots in a deployment scenario; 5 

computing a set of posterior probability based on the probabilistic 

trellis; and 

computing based on a pre-trained stateful LSTM (Long Short Term 

Memory), the next activity associated with the plurality of robots based on 

the set of posterior probability; and  10 

detect, a fault associated with each mobile robot from the plurality of mobile robots 

by comparing, the next activity with the actual activity associated with the mobile robot. 

 

7. The system as claimed in claim 6, wherein the plurality of computing devices is at least 

one of a fog computing device, an  edge computing device and a cloud computing device.  15 

 

8. The system as claimed in claim 6, wherein the set of actuation data comprising a set of 

displacement data and a set of rotation data. 

 

9. The system as claimed in claim 6, wherein the DL analytics unit is configured to perform 20 

the optimal load distribution technique based on the master slave framework with the 

master computing device and the plurality of slave computing devices by: 

broadcasting a resource configuration associated with each slave computing device 

from the plurality of slave computing devices with the master slave framework; and 

distributing the set of tasks by the master computing device to one or more slave 25 

devices based on  the optimal distribution technique, wherein the master slave framework 

is pre-trained to perform the optimal load distribution for executing the stateful LSTM with 

minimum computation based on server computing power, network latency, computation 

cost and data transfer cost. 

 30 
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10. The system as claimed in claim 6, wherein the DL analytics unit is configured to pre-train 

the stateful LSTM by: 

receiving the set of actuation data associated with the robot from a database; 

detecting a plurality of action units using displacement and rotation values 

associated with the set of actuation data; 5 

computing a prior probability associated with the plurality of action units; and 

training the stateful LSTM network  based on the prior probability. 

 

11. One or more non-transitory machine readable information storage mediums for fault 

detection in robotic actuation, comprising: 10 

receiving, by  one or more hardware processors, a set of tasks in the form of time 

series from a plurality of robots, wherein the a set of tasks comprises a set of actuation data 

associated with each robot from the plurality of robots; 

computing, by the one or more hardware processors, a next activity associated with 

each robot based on a Deep Learning (DL) analytics, wherein the DL analytics is based on 15 

an optimal resource allocation technique to minimize computation cost and learning time, 

by: 

(i) segmenting, each task from the set of tasks into a plurality of sub action 

windows, wherein an execution time associated with each sub action window is 

equal, and wherein an action in the plurality of sub action windows is a unit of 20 

translation and rotation in 6 Degrees of Freedom (DOF); 

(ii) selecting an optimal computing device from a plurality of computing 

devices based on an optimal load distribution technique, wherein the optimal load 

distribution technique is a master slave framework with a master computing device 

and a plurality of slave computing devices;  and 25 

(iii) computing, by the optimal computing device, the next activity 

associated with the plurality of robots by: 

receiving the plurality of sub action windows; 

computing a probabilistic trellis from the plurality of sub action 

windows, wherein the probabilistic trellis is computed by utilizing a set of 30 

prior probabilistic transitions and prior probability associated with each of 



22 

 

the plurality of robot and wherein the prior probability is computed based 

on movement of each the plurality of robots in a deployment scenario; 

computing a set of posterior probability based on the probabilistic 

trellis; and 

computing based on a pre-trained stateful LSTM (Long Short Term 5 

Memory), the next activity associated with the plurality of robots based on 

the set of posterior probability; and  

detecting, by the one or more hardware processors, a fault associated with each 

robot from the plurality of robots by comparing, the next activity with the actual activity 

of the robot. 10 


