» Office of the Controller General of Patents, Designs & Trade Marks
Department of Industrial Policy & Promotion,
fide  Ministry of Commerce & Industry,

&2 Government of India

(ﬁﬁﬁp://ipindia.nic.in/index.htm)

Application Details
APPLICATION NUMBER 202141055544
APPLICATION TYPE ORDINARY APPLICATION
DATE OF FILING 30/11/2021
APPLICANT NAME Institute of Aeronautical Engineering

TITLE OF INVENTION
LEARNING SYSTEM

FIELD OF INVENTION COMPUTER SCIENCE
E-MAIL (As Per Record) kirankumar.gopathoti@gmail.com
ADDITIONAL-EMAIL (As Per Record)

E-MAIL (UPDATED Online)

PRIORITY DATE

REQUEST FOR EXAMINATION DATE --

PUBLICATION DATE (U/S 11A) 10/12/2021

Application Status

APPLICATION STATUS

os
| | i

INTELLECTUAL (http://ipindia.nic.in/index.htm)
PROPERTY A
PATENTS| n

5

/1 \4

A METHOD FOR HIERARCHICAL MACHINE LEARNING FOR AN INDUSTRIAL PLANT MACHINE

Awaiting Request for Examination

View Documents

mmp Filed mmp Published mmp RQFiled mmp Under Examination pmmp Disposed

In case of any discrepancy in status, kindly contact ipo-helpdesk@nic.in



Home (http://ipindia.nic.in/index.htm) About Us (http://ipindia.nic.in/about-us.htm) Who's Who (http://ipindia.nic.in/whos-who-page.htm)
Policy & Programs (http://ipindia.nic.in/policy-pages.htm) Achievements (http://ipindia.nic.in/achievements-page.htm) RTI (http://ipindia.nic.in/right-to-information.htm)
Feedback (https://ipindiaonline.gov.in/feedback) Sitemap (shttp://ipindia.nic.in/itemap.htm) Contact Us (http://ipindia.nic.in/contact-us.htm)
Help Line (http://ipindia.nic.in/helpline-page.htm)
Skip to Main Content Screen Reader Access (screen-reader-access.htm)

OEn
»

X http://ipindia.nic.in/index.htm
ﬁnirASS (http://ipindia.nic.infindex.htm) & o' )

Indian Patent Advanced Search System

Patent Search

Invention Title A METHOD FOR HIERARCHICAL MACHINE LEARNING FOR AN INDUSTRIAL PLANT MACHINE LEARNING SYSTEM
Publication Number 50/2021

Publication Date 10/12/2021

Publication Type INA

Application Number 202141055544

Application Filing Date 30/11/2021

Priority Number
Priority Country

Priority Date

Field Of Invention COMPUTER SCIENCE

Classification (IPC) GO6N0020000000, GO6NO007000000, GO6N0003040000, GO6NO003080000, GO6NO005040000

Inventor
Name Address Country Nationality
Dr.P.Ashok Babu Professor and Head, Department of ECE, Institute of Aeronautical Engineering, Hyderabad, Telangana, India. Pin Code:500043  India India
Dr.B.Ravi Kumar Associate Professor, Department of ECE, Institute of Aeronautical Engineering, Hyderabad, Telangana, India. Pin Code:500043  India India
Mr.).Siva Ramakrishna Assistant Professor, Department of ECE, Institute of Aeronautical Engineering, Hyderabad, Telangana, India. Pin Code:500043 India India
Ms.G.Mary Swarna Latha Assistant Professor, Department of ECE, Institute of Aeronautical Engineering, Hyderabad, Telangana, India. Pin Code:500043  India India
Mr.Mohammad Khadir  Assistant Professor, Department of ECE, Institute of Aeronautical Engineering, Hyderabad, Telangana, India. Pin Code:500043  India India
Mr.U.Somanaidu Assistant Professor, Department of ECE, Institute of Aeronautical Engineering, Hyderabad, Telangana, India. Pin Code:500043 India India
Mr.G.Kiran Kumar Assistant Professor, Department of ECE, Institute of Aeronautical Engineering, Hyderabad, Telangana, India. Pin Code:500043 India India
Mr.A.Karthik Assistant Professor, Department of ECE, Institute of Aeronautical Engineering, Hyderabad, Telangana, India. Pin Code:500043  India India
Mr.K.Chaitanya Assistant Professor, Department of ECE, Institute of Aeronautical Engineering, Hyderabad, Telangana, India. Pin Code:500043  India India

Applicant
Name Address Country Nationality
Institute of Aeronautical Engineering Dundigal, Hyderabad, Telangana, India. Pin Code:500043 India India

Abstract:

[035] The present invention discloses a method for hierarchical machine learning for an industrial plant machine learning system. The method and system include, but not limited
to, a memory device for storing a latent variable machine learning model and a joint probability model that are previously learned from the industrial plant; an acquisition module
configured to acquire an input data of an abnormality detection target in machine learning system; a data encryption unit for inferring a latent variable machine learning model
from the input data based on the latent variable machine learning model stored in the memory device; a decryption unit for generating restored data from the latent variable
machine learning model based on the joint probability model stored in the memory device; and a hierarchical machine learning determination unit designed to determine
whether the input data is normal or abnormal for the provided set of the latent variable machine learning model, which is based on a deviation between the input data and the
restored data. Accompanied Drawing [FIG. 1]



Complete Specification

Claims:1. A system for hierarchical machine learning for an industrial plant machine learning system, comprising:

a memory device for storing a latent variable machine learning model and a joint probability model that are previously learned from the industrial plant;

an acquisition module configured to acquire an input data of an abnormality detection target in machine learning system;

a data encryption unit for inferring a latent variable machine learning model from the input data based on the latent variable machine learning model stored in the
memory device;

a decryption unit for generating restored data from the latent variable machine learning model based on the joint probability model stored in the memory device; and

a hierarchical machine learning determination unit designed to determine whether the input data is normal or abnormal for the provided set of the latent variable
machine learning model, which is based on a deviation between the input data and the restored data.

2. The system as claimed in claim 1, wherein the determination unit is implemented through a processing unit to determine an amount of the deviation between the
input data and the restored data based on probability calculated for the provided set of the latent variable machine learning model according to parameters obtained in
processes at the data encryption unit and decryption unit.

3. The system as claimed in claim 1, wherein the processing unit is configured to perform the inferring and generating by the data encryption unit and decryption unit,
which includes, but not limited to, a Variational Auto Encoder, Adversarial Auto Encoder, Ladder Variational Auto Encoder, and Auxiliary Deep Generative Model. <
4. The system as claimed in claim 1, wherein the processing unit is further configured to a discriminator that inputs he feature quantity generated by the data encryption
1nit of the <elf-encader and seneratec an ectimated lahel the lahel rarresnnnding tn the inniit data and the ectimated lahel are matched thraiigh a clascifier for the
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