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The invention provides a machine fault diagnostic system to help ensure effective equipment maintenance.
The major technique used for fault diagnostics is a fault diagnostic network (FDN) which is based on a
modified ARTMAP neural network architecture. A hypothesis and test procedure based on fuzzy logic and
physical bearing models is disclosed to operate with the FDN for detecting faults that cannot be recognized
by the FDN and for analyzing complex machine conditions. The procedure described herein is able to
provide accurate fault diagnosis for both one and multiple-fault conditions. Furthermore, a transputer-based

parallel processing technique is used in which the FDN is implemented on a network of four T800-25

transputers.

Machine fault diagnostics system and method
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METHODS AND SYSTEMS FOR FOOD PREPARATION IN A ROBOTIC

Oleynik, Mark (GB)
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. The present disclosure is directed to methods, computer program products, and computer systems for

instructing a robot to prepare a food dish by replacing the human chef's movements and actions. Monitoring

a human chef'is carried out in an instrumented application-specific setting, a standardized robotic kitchen in

this instance, and involves using sensors and computers to watch, monitor, record and interpret the motions

and actions of the human chef, in order to develop a robot-executable set of commands robust to variations

and changes in the environment, capable of allowing a robotic or automated system in a robotic kitchen to

prepare the same dish to the standards and quality as the dish prepared by the human chef.
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ROBOTIC MANIPULATION METHODS AND SYSTEMS FOR EXECUTING A
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Embodiments of the present disclosure are directed to the technical features relating to the ability of being
able to create complex robotic humanoid movements, actions, and interactions with tools and the
instrumented environment by automatically building movements for the humanoid; actions and behaviors
of the humanoid based on a set of computer-encoded robotic movement and action primitives. The primitives
are defined by motions/actions of articulated degrees of freedom that range in complexity from simple to
complex, and which can be combined in any form in serial/parallel fashion. These motion-primitives are
termed to be minimanipulations and each has a clear time-indexed command input-structure and output
behavior/performance profile that is intended to achieve a certain function. Minimanipulations comprise a
new way of creating a general programmable-by-example platform for humanoid robots. One or more
minimanipulation electronic libraries provide a large suite of higher-level sensing-and-execution sequences
that are common building blocks for complex tasks, such as cooking, taking care of the infirm, or other tasks

performed by the next generation of humanoid robots.

85



% 28 A %+ S B 5_CN112703457A

5 CN112703457A
AR MRk (TR R ) o BB F % £ SRR U

R By E e A

L N B BERPET RS 2016 F PSP
L 2019.02.28

g JEs 2021.04.23

SR/ CN112703457A

GO5B 23/02(2006.01); GOSB 13/02(2006.01); GOSB 19/418(2006.01);

IPC HO04B 17/309(2015.01); HO4B 17/318(2015.01); HOAL 5/00(2006.01);
HO4L 29/08(2006.01)
Bl 3 -
# &
T AEITR A AT ¢ 4 DB AR A 4K 0 1 e % A AT A B
. A | FUB IR o kR il ji{% e K 23 rendcds > 4 10 FeBiz (7K R DIE £ &7-2Dimi

S NG - B L SR T D e 17T i N L ol SR TN e - B /o) e R U IR el RSl SR L AU £ &2 Sl o
BeH s o s £ E 24 A1 WACBIR S F 0 Mep s (TR E P AR o 0% kST W e 35 B g
Ao E I ko b B F IRk Sen T AT 1 AR S s A SRS R i T i o/

Feo B AT @ FEIRE fr L AR RS fo H VR A IR X T ep e T RS ok id diT H o/
HRA AL B P RN AIRS DG L oA a B S B A SRS EE L B {r % il

Pt FEE AT (T PIR S o

86



% 29 A4 B B 6 US20190291277A1

6_US20190291277A1

SYSTEMS AND METHODS FOR OPERATING A ROBOTIC SYSTEM

LRIEE 4
AND EXECUTING ROBOTIC INTERACTIONS

¢34 MBL LIMITED (JE)
¥ P 2018.07.25

2N JP S

2019.09.26

2
SR/ US20190291277A1

in
Overalt Robotics Food Preparation Kitchen
............................................. b = e = e e e ¢ o = e e e e o
| 2 o ) 14 :
! robotics faod preparation hardware " robotics faod preparation software :
"
1 H '
! right ingredisnts | H '
y P
| process ingredients H H '
' {in place of hand : ] '
\ i
H manipulation) ! ! !
H u ' 28 F—videa ¢
' 18 —kitchen Pracessor et 40 copturing 30 '
1 standardized  |——handle/Tool H iearning module of chef P=—=uitrasound calibration :
! : i ;
kitchen module ' module N ik
i Y | —smal sensors [ movements  [—laser mecke '
] ' i
H ' ! predearning !
|
]
! : : post-learning .
\J ] B '
s [z o ] 5|
| robotic {I'_'“"”:“j"’:al’ (h;ee;( " conversion !
! arme dimensicnal sensars H algorithm '
: i : module :
. , : 2 !
I3 — ]
: interplay : i replication t
: : {mirroring) |
' . H module '
i 24 | hand construction 285 ) H
| robotic paim capturing i R !
! hands | glove(s) vy t
i - wrist H kL 38 '
! 38
! ' ' quality check same result '
‘ "y module with a three- module i
' ] -
' ' nat vision '
! © ¥ dimensionat visio :
! 18
! computer ] — smell sensors )
'
I}
! ' H
1y ;

— ingredient equality sensors

2
Systems and methods are provided for managing a robotic assistant. Environment data corresponding to a
current environment is collected to determine a type of the current environment based on the collected
environment data. One or more objects in the current environment are detected. The one or more objects are
associated with the type of the current environment. For each of the one or more objects, one or more
interactions are identified based on a type of the respective object and the type of the current environment.
Object libraries corresponding to the one or more objects are downloaded. The object libraries include
interaction data corresponding to the respective identified one or more interactions. At least a portion of the

one or more interactions are executed upon the respective one or more objects.
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A power tool includes a DC motor for tightening a fastener through three consecutive stages. In the first

62

stage, the motor is rotated at a high speed to tighten the fastener to a pre-seated condition which is
acknowledged by the tool. Then, the motor is temporarily stopped and restarted at a low speed for tightening
the fastener to its seated condition to complete the second stage. At the third stage, a control is made to
gradually increase a field current in a feedback manner by constantly monitoring the field current flowing
through the motor up to a predetermined current limit determined as directly related to an intended tightening
torque at which the fastener is tightened past the seat condition. After the field current reaches the current
limit, the motor is stopped to complete the tightening cycle. By monitoring the field current during the third
stage to control the field current in the feedback manner, it is possible to accurately determine the final
tightening torque which is related substantially directly to the field current, assuring to tighten the fastener
accurately to a desired final torque. The tool is also capable of increasing the field current at differing rates
up to the current limits of different values within a constant period of time so as to complete the tightening
of the fastener within substantially the same perod of time irrespective of the differing requirements for the

final tightening torque.
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Methods and apparatus for "Intelligent" control of production processes such as machining, casting, heat
treating and welding are disclosed. The key enabler of such control is electro-optical or other suitable
sensors, generally non contact, capable of rapidly and accurately acquiring data from parts and tools used to
produce them in a production "in-process" environment. Systems are disclosed to control not only the instant
operation, but those processes connected therewith, both upstream and downstream. Data bases are
generated and knowledge bases are used. Application of the invention can improve quality and productivity,

and allow the production of parts which have unusual or individual material characteristics.
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A method for prioritizing predictive model data streams includes receiving, by a first device, a plurality of

IPC

predictive model data streams. Each predictive model data stream includes a set of model parameters for a
corresponding predictive model. Each predictive model is trained to predict future data values of a data
source. The method includes prioritizing, by the first device, priorities to each of the plurality of predictive
model data streams. The method includes selecting at least one of the predictive model data streams based
on a corresponding priority. The method includes parameterizing, by the first device, a predictive model
using the set of model parameters included in the selected predictive model data stream. The method
includes predicting, by the first device, future data values of the data source using the parameterized

predictive model.
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Method and system for designing a cutting tool
Valenite Inc.

1991.07.01

1994.12.27

US05377116A

(IPC 1-7) : GO6F 15/46; GO5B 19/4097(2006.01);
GO5B 13/04(2006.01); GO6F 17/50(2006.01)

n

e ey
i 2 22 23 L2

)

1 TOOL CHIP TO0L CAM FICATION

1| Forw ¥ pan [ ®  sysTEM VERIFICATIO

L

[ 3

e i e i T ——

i i - r
™ Towme T
I e —R__.
l 14 i \ £
13, 1 l ¢
|
[ 6 )0
MESH |— MODEL | M
| [ E | M
| I N [E
| | T N
I Is ;D
| S
[ 2 Lo
| FEEDBACK I i R
- :_ PATH R « SMULATION] | | "'__gﬂ_______LgJ

}
|

A method of designing a cutting tool uses finite element numerical models to predict a response of the tool

during a simulated cutting operation on a workpiece, and to simulate a chip-flow phenomenon occurring

during the cutting operation. The chip-flow model incorporates representations of a fracture mechanism

describing a chip separation phenomenon, a heat-generating mechanism describing a thermal coupling

phenomenon, and a shear localization mechanism describing a shearing phenomenon wherein these

phenomena occur during the cutting operation. The predicted tool response and the chip-flow simulation are

evaluated by an artificial intelligence system to render rule-based judgments which are embodied in

recommendations for continuously modifying the models and input design variables until the simulation and

response converge to an optimal result.
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A robot fleet management platform includes datastores configured to store a governance library defining
governance standards. Processors execute computer-readable instructions to implement a governance-
enabling intelligence layer that receives and responds to intelligence requests received from intelligence
service clients. The intelligence layer includes artificial intelligence services including machine learning,
rules-based intelligence, digital twin, robot process automation, and machine vision. The set of governance
standards is applied to decisions made by one or more of the set of artificial intelligence services. An
intelligence layer controller coordinates performance of the artificial intelligence services on behalf of the
intelligence service clients and performance of analyses corresponding to the artificial intelligence services
based on the set of governance standards. The intelligence layer returns decisions determined by the artificial
intelligence services in response to the intelligence requests. The decisions are determined based on

intelligence service data sources and the set of analyses.
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2
Machine learning-based methods and systems for automated object defect classification and adaptive, real-

time control of manufacturing processes are described.
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Disclosed is an intelligent assembly control system, in particular, a fully-automatic precise measurement
and intelligent assembly integrated system. The intelligent assembling control system comprises a mobile
robot (8), a precise dual-frequency damping vibration-isolation optical platform (4), a five-degree-of-
freedom electric sliding platform (5), a line laser scanner (3), a first deep learning camera (7), a second deep
learning camera, a ball screw (2), a first mechanical arm (1), a second mechanical arm (8-1) and an upper
computer. The system can automatically mount a mobile phone backplate wiring plug-in, such that a fully
automatic workflow of dispatching, assembling and then measuring a component is realized, labor costs are

saved on, the production efficiency is increased, and a drag teaching operation is realized.
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The invention relates to a multi-process planning comprehensive evaluation system and method based on
digital twinning and deep learning, and belongs to the field of process planning virtual simulation. The
system comprises a physical equipment layer, a data sensing layer, an information processing layer, a virtual
space layer and a digital twinning layer, the data sensing layer collects related real-time data and historical
data of the physical equipment layer in the machining process and sends the data to the information
processing layer for data fusion analysis and processing; meanwhile, the acquired data is transmitted to a
virtual space layer, and a dynamic virtual model corresponding to the physical entity is constructed under
the guidance of requirements of related models in a digital twinning layer; the digital twinning layer is used
for leading the other layers together, carrying out virtual-real interaction feedback, fusion analysis and
iterative optimization, and carrying out comprehensive evaluation analysis on different process schemes of
the to-be-processed part, so that process parameter optimization and process route improvement are realized.
According to the method, the flexibility and dynamic adaptability of process planning are improved, the
resource utilization rate can be improved, the processing period is shortened, and the production cost is

reduced.
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