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(57) Abstract: A method and system of a predictive mainten-
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over a communications network and determining one or more
clusters from the sensor data based on a pre-determined rule set.
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mapped to a fuel gauge to be depicted on a user interface and a
predictive maintenance state is predicted through a regression
model and appropriate alarm is raised for user action.
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CLAIMS

What 15 claimed is:

1. Canceled.
2. Canceled.
3. Canceled.
4. Canceled.
5. Canceled.
6. Canceled.
7. Canceled.
8 Canceled.
9. Cancceled.
10.  Canceled.
11.  Canceled.
12. Canceled.
13, Canceled.
14, Canceled.
15 Canceled

16, Canceled.
17.  Canceled.
18. Canceled.
19, Canceled.

20. Canceled.

21.  Inan apparatus for maintaining a machine based on measurement of machine physical
parameters, the improvement comprising:
a. a plurality of physical parameter [oT sensors, each being mounted on or associated

with the machine;

b. a communications network for receiving data from the sensors in real time;
c. a computing device having at least one database for the sensor data;
24
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d a clustering module executable on the computing device for determining one or
more clusters from the sensor data, based on a pre-determined rule set stored on the
data base;

e. a machine learning engine executable on the computing device for classifying the
sensor data;

f. a base-lining architecture module executable on the computing device for base-
lining the sensor data, the base-lining architecture comprising database
architecture, data training architecture, and a base-lining algorithm;

g a regression module executable on the computing device for predicting a machine
maintenance state; and

h. a gauge for visually displaying the predicted maintenance state when mapped

thereonto by the computing device.

Apparatus of claim 21 wherein the data training architecture receives as input one of a
baseline reading and an anomalous reading from a machine component having one of the

sensors associated therewith.

Apparatus of claim 21 further comprising at least one of a mobile computing device, an
Internet-based computing device, and a desktop computing device. acting as mobile
middleware, and wherein the mobile middleware calibrates and base-lines the sensor

data.

Apparatus of claim 21 wherein the communications network further comprises an alarm
actuable over the commumcations network by notification on the mobile computing
device, the Internet computing device and/or the desktop computing device by a short

message service communication, email, or a combination thereof,

Apparatus of claim 21 wherein the alarm is set by a user based on a field calibration of
the gauge.
In a method for maintaining a machine based on measured machine operating paramelers,

the improvement comprising:
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positioning a plurality of IoT physical parameter sensors on and in association
with the machine;

receiving real time physical parameter data from the sensors on a communications
network;

clustering the sensor data according to a predetermined rule set;

baselining the sensor data; and

applying the sensor data to a regression algorithm to predict machine maintenance

state.

In apparatus for maintaining a machine based on machine physical parameter

performance, the improvement comprising:

a.

b.

a plurality of ToT sensors providing machine performance data;
a communications network receiving the loT sensor data;
a real time data processing system with associated distributed databases;
a clustering module for defining at least one cluster from the sensor data based on
a pre-determined rule set;
a computer database, connected to the communications network, to store the pre-
determined rule set;
a processor communicatively connected to the database;
a machine learning engine for classifying the sensor data;
a base-lining architecture engine for base-lining the sensor data, the base-lining
architecture comprising:
i.  adatabase architecture;

1. adata training architecture; and

i, abase-lining algorithm; and
a regression module associated with the processor for determining a predictive
maintenance state and mapping the predictive maintenance state onto a user

interface as a visible depiction of a fuel gauge.

Apparatus of claim 27 wherein the data training architecture receives as input one of a

baseline reading and anomalous reading from a component associated with a sensor.
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Apparatus of claim 27 wherein the improvement further comprises at least one of a

mobile, a web and a desktop application acting as mobile middleware, and wherein the

mobile middleware calibrates and base-lines the sensor data.

Apparatus of claim 27 wherein an alarm 1s raised over the communications network
pp

through notification on the mobile application, short message service, email, or a

combination thereof.

Apparatus of claim 27 wherein a user defined alarm system is set based on a field

calibration of the fuel gauge representation.

In a method for maintaining a machine based on measured machine operating paramelters,

the improvement comprising:

d.

positioning a plurality of ToT physical parameter sensors on and in association
with the machine;

providing a communications network for recciving real time physical parameter
data from the sensors; | .

providing a computing device connected to the communications network, the
computing device including a database for the sensor data;

providing a machine learning engine for execution by the computing device to
classity the sensot data;

clustering the sensor data by executing a clustering algorithm on the computing
device according to a predetermined rule set;

baselining the sensor data using a baselining algorithm executed on the computing
device; and

applying the sensor data to a regression algorithm operating against the baseline

to predict the performance and maintenance state of the machine.
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