PCT/US2011/022997

1/22

WO 2011/094592

IOl

LNANOJINOD
TVOD (oﬁ

il Two1s

vY.Lvd
ST1 ss1— 0S1
591~
ANIONHA
LNdLNO AINAIIANI
JALLdVAYVY
01 0€1

=011



PCT/US2011/022997

WO 2011/094592

2/22

¢ O

"™Noge

N TVOD

J
ZOﬁN ZONN

€T
€ TVOD

moﬁm.\ 0T

¢'IVOD

0177

'0ge

'0ze

[ ' TVOD

‘012



PCT/US2011/022997

3/22

INJOALV1d
DNISSHO0YUd

N—¢g8¢

CLE

MIOMLAN
HOAATMONA

INJOALV1d
AJOWAN

N—59¢

ANIONH ONINIVIT
aasvd ATIVOIDOTOId
SNONWONOLNYV

WO 2011/094592

¢ Ol

LNdLAO/LNdNI
NOLLVINYOANI

/rwmm

ommu\

JOLOV

%8 )
(S)dsSvaviva
L

/I.Hv\

Sve
YIDVYNVIN
NOILOVJH.LNI

[543
(S)INANOJINOD
MOSNAS

H

H

533
INANOJIWOD
¥OLIVAY

SI¢
(S)INANOJINOD
TVNOLLDONNA

INHILSAS TOOL

INANOdINOD
NOILDVYH.LNI

omml\

oﬁmu\




WO 2011/094592 PCT/US2011/022997

4/22

400
P

415 410 “ 405

y\ \ )

465 | 430

erin

B

A

o o - - ‘:ip *
) =3 KIF ¥3F |
g% T1Y
¢

i 1>
»

o %

M

FIG. 4



WO 2011/094592

LEARNING ENGINE

AUTONOMOUS BIOLOGICALLY BASED

510
"N LONG TERM

MEMORY

520\ SHORT TERM
MEMORY

530
N EPISODIC
MEMORY

54()
"N AUTOBOT
COMPONENT

SELF-AWARENESS
COMPONENT —

550

552 -
&l R s

SELF-CONCEPTUALIZATION
COMPONENT —

560

562 -
&l TR s

SELF-OPTIMIZATION
COMPONENT —

570

580
"N PLANNER
COMPONENT

590—~
SYSTEM CONTEXT
COMPONENT

KNOWLEDGE NETWORK

375
/_

PCT/US2011/022997

/-358

INFORMATION
INPUT/OUTPUT

FIG. 5



WO 2011/094592

6/22

/—540

PCT/US2011/022997

AUTOBOT COMPONENT

615N—\

615,
615,

AUTOBOT N

z

AUTOBOT 2

625

PRIORITY N

h 625,
/1

g AUTOBOT 1

617

ACTIVATION
ENERGY 1

619,
] INHIBITION
ENERGY 1

PRIORITY 2

625

PRIORITY 1

FIG. 6A

AUTOBOT

663~

FUNCTIONALITY

COMPONENT

v 666

672~

¢—>

PROCESSOR

ERROR
CORRECTION
COMPONENT

75—~

INTERFACE

669

FIG. 6B



WO 2011/094592 PCT/US2011/022997

7/22

700
e
/- 550
SELF-AWARENESS COMPONENT
710~ 375
AWARENESS WORKING [

MEMORY

720 N\
AWARENESS SENSORY

MEMORY
730
\ AWARENESS
KNOWLEDGE MEMORY

740 N\
AWARENESS EPISODIC
MEMORY

KNOWLEDGE NETWORK

750
N AWARENESS |ep
PLANNER

760\ AWARENESS
SCHEDULER |e—»
ADAPTER

540
N AUTOBOT
COMPONENT

FIG. 7



PCT/US2011/022997

WO 2011/094592

8/22

8 "OId

HJOLVIINAD
AIVININNS

—P

JOLVIANAD
HJO0DS ST NS

H ¢4

MATILINVNO

H \—¢¢8

P

ANIONH NOILLV.LOddXH

618
AMOWAN DNIIOM SSANTIVMY

\—¢z8

012




WO 2011/094592 PCT/US2011/022997

9/22
’/—900
560
S~
SELF-CONCEPTUALIZATION COMPONENT
ADAPTIVE CONCEPTUALIZATION 375
CONCEPTUALIZATION KNOWLEDGE MEMORY le—p| |/
TEMPLATE MEMORY
920 910
930
N CONCEPTUALIZATION
GOAL MEMORY «>
O
CONCEPTUALIZATION CONCEPTUALIZATION =
GLOBAL MEMORY || WORKING MEMORY || 5
950 940 z
S
CONCEPTUALIZATION 2
ENGINE §
945 S
v
960\
CONCEPTUALIZATION
EPISODIC MEMORY | ¥ *
540
"\ AUTOBOT
COMPONENT [ %

FIG. 9



WO 2011/094592

10/22

PCT/US2011/022997

1000
P

KNOWLEDGE NETWORK

375
/.

570
s
SELF-OPTIMIZATION COMPONENT
1010\ OPTIMIZATION
KNOWLEDGE MEMORY
OPTIMIZATION
1020 WORKING MEMORY
N 1025+
DIAGNOSING
ENGINE
1030\ OPTIMIZATION
EPISODIC MEMORY
1040\ ADAPTIVE SITUATION
WORKING MEMORY
1050\ OPTIMIZATION
PLANNER COMPONENT
1060~ proGNOSTICS
COMPONENT

540\ AUTOBOT
COMPONENT

FIG. 10



PCT/US2011/022997

WO 2011/094592

VIL®

o]k |

0STI <« DONITYNDIS — —~
LNENOdINOD ST 0CIT STTT
NOILVZINLLAO 41T ($)D4dS (8)04ddsS
SNONONOLOY [ qaisnrav LNdLNO IVIIALVIN
OTTT VITT > d0LOV
A0 TMON TIOLS (8)04ddsS
/' OANI GONVIATOL | | IADYVL IASSY U 06€
~ 09¢ dOVAIOLS (9)ASVavLVd
Q ANIONE ONINYVE'T (S)adI>Td LAdIN0 <t
= aasvd AT1v2ID0101d < gssv ] | (SINANOIINOD
SNOINONOLNYV CETT AIOWAN % 9011 FOSNAS
H 9Cl11 0 o1 | (S)LADAVIL_ | H
e [y e ||| [
T I [ iginon || o1 oo
<«—DONITYNDIS LNdNI TVNOLLONNA
—>
INANOdJINOD P11 LASSY
LATd Ad1DTA TdIDTI——— LNANOJNOD NOLLOVIA.LNI - INALSAS TOOL
cCll
0¢g _J 01¢ _J

ooZI\




PCT/US2011/022997

WO 2011/094592

12/22

a1l "Old

0STI <-DNI'TYNOIS c— c—
LNANOdINOD LST1 0CIT STTT
NOILVZINLLAO 41T ($)D4dS (8)04ddsS
SNONONOLOY [ qaisnrav LNdLNO IVIIALVIN
OTTT VITT > d0LOV
A0 TMON TIOLS (8)04ddsS
/' OANI GONVIATOL | | IADYVL IASSY U 06€
— — AOVIOLS
AR (S) 1T (9)asvav.ivda —
ANIONA ONINIVAT 1 OANI LOd1IN0__ |
DN ONINAEY o oh < lassv (S)LNANOdINOD
GET1 AMOWAN vroo: HOSNAS
H 9Z11 0 /rE I | (Sradyvr | H
4d10dY he <ot Eumm,« T
0STT NEREIE YAOVNVIN | INANOdINOD | | #OTI (S) INANOIINOD
«—DONITVNDIS NOLLDVIALNI AOLAVAVY LAdNI
ININOIINOD ool AN TVNOLLONNA
LANNA Ad1Dad AdIDT——— LNANOJNOD NOLLOVIA.LNI Py INALSAS TOOL
redll 7 011 7
0¢g 01¢

ooZl\\




WO 2011/094592 PCT/US2011/022997

13/22

1200
/_
1150
AUTONOMOUS OPTIMIZATION
COMPONENT
1204~ ~1212
SOLVER 0&M
COMPONENT COMPONENT
1220~ A
1208~ ~
MEMORY
PROCESSOR(S) ELAXATION
CRITERIA
1218

FIG. 12



WO 2011/094592

14/22

1130
_\\

RECIPE DRIFT
COMPONENT
1122
1| 1305~
—  RECIPE—L»
UPDATE
1124 COMPONENT
SIGNALING—p
1126 I
| DRIFTED 1310~
RECIPE(S) FORMATTER
COMPONENT

RECIPE PSEUDO-COORDINATE

FIG. 13

PCT/US20

Y
S

MEMORY

RECIPE(S)
GENEALOGY

_STORE__J

C_Lazs

ALGORITHM(S)
STORAGE

DRIVING
VARIABLE(S)

11/022997

1300
re

1320
//_

1326

1415

RUN TIMELINE

FIG. 14



WO 2011/094592

PCT/US2011/022997

15/22

1500
v
345 N\
INTERACTION

MANAGER
1504
DISPLAY

COMPONENT 1520

¢ /1508 |«—{ PROCESSOR(S)
DATA ENTRY 5
COMPONENT

1512

PERIPHERAL
INTERFACE

1110

FIG. 15



WO 2011/094592 PCT/US2011/022997

16/22
1604 \ re 1600
1606 -1610
[\ DRIFT] v | [vscap.|”
M -1
1608~™ 5| 1606
VAR] x ||& [0 BOOLEAN
VAR J+1 M ANALYTIC
VAR J+2 x |:|
VAR J13 x 1612~
VAR J+4 x
VAR J+5 v J{ PDF1
| PDF2
1616~ PDF 3
| SUB-SYSTEM 1| | 0| PDF4
| SUB-SYSTEM 2 | | Ol PDF 5
| SUB-SYSTEM 3 | |
| SUB-SYSTEM 4 | | 1620~
| SUB-SYSTEM 5| | REPORT
1624~
LEARNED FUNCTION(S)
(E.G., CHART(S), TABLE(S), EXPRESSION(S) ...)

FIG. 16



WO 2011/094592 PCT/US2011/022997

17/22
1710
/—
ESTABLISH A GOAL ———
1720
l /[
RECEIVE DATA
1730
l /[
GENERATE KNOWLEDGE FROM THE
RECEIVED DATA
1740
l /[
STORE THE GENERATED
KNOWLEDGE
1750
l /[
UTILIZE THE GENERATED OR
STORED KNOWLEDGE

FIG. 17



WO 2011/094592 PCT/US2011/022997

18/22

DETERMINE A STATE OF A GOAL COMPONENT

l

DETERMINE A SET OF CONCEPTS THAT CAN BE /_ 1820
APPLIED TO THE STATE OF THE GOAL COMPONENT

l

ADJUST A SITUATION SCORE FOR EACH CONCEPT /_ 1830
IN THE SET OF CONCEPTS

FIG. 18

ASSOCIATE A CONCEPT TO A DATA TYPE AND /_ 1910
DETERMINE THE CONCEPT’S PRIORITY

l

ESTABLISH A SEMANTIC NETWORK FOR A SET OF /_ 1920
PRIORITIZED CONCEPTS

l

PROPAGATE A SET OF PRIORITIES OVER THE /_ 1930
SEMANTIC NETWORK TO MAKE AN INFERENCE

FIG. 19



WO 2011/094592 PCT/US2011/022997

19/22

2

SET A TARGET PRODUCT OUTPUT

2020\ l

DRIFT AN INITIAL RECIPE TO FABRICATE A PRODUCT
THAT FULFILLS THE TARGET PRODUCT OUTPUT

2030\ l

LEARN A SET OF RELATIONSHIPS ASSOCIATED WITH
PRODUCT OUTPUT THROUGH DRIFTING

2040 ~ l

GENERATE AN ADJUSTED RECIPE TO ACCOMPLISH
THE TARGET PRODUCT OUTPUT BASED AT LEAST IN  |&—
PART ON THE SET OF LEARNED RELATIONSHIPS

2050\ l

PRODUCE AT LEAST ONE PRODUCT IN ACCORDANCE
WITH THE ADJUSTED RECIPTE

2060 l
SUCCESSFUL GENERATION\ YES

OF THE ADJUSTED RECIPE?/
2070~ lNO
A<_ EFFECT MAINTENANCE PROCEDURE
2080
NO >'/TARGET OUTPUT PRODUCT

\\ FULFILLED?

YES

FIG. 20



WO 2011/094592 PCT/US2011/022997

20/22
2100
/—
2110 ™~
SET AN INITIAL RECIPE AS A CURRENT RECIPE
2120 ~ l
DRIFT THE CURRENT RECIPE —

PROCESS AN ADJUSTED RECIPE OBTAINED THROUGH
DRIFTING THE CURRENT RECIPE

i 2140
NO / DRIFT THE
\ADJUSTED RECIPE?
YES

2150\

ADD THE ADJUSTED RECIPE TO A GENEALOGY OF
RECIPES CREATED THROUGH DRIFTING

2160\ l

SET THE ADJUSTED RECIPE AS A CURRENT RECIPE

2170\

SUPPLY THE GENEALOGY OF RECIPES CREATED
—» THROUGH DRIFTING AND DATA ASSOCIATED WITH
THE GENEALOGY

FIG. 21



WO 2011/094592 PCT/US2011/022997

21/22

2200
re

/—2210

RECEIVE A SET OF LEARNED FUNCTIONS THAT PREDICT
PRODUCT OUTPUT FOR A SET OF RECIPES

l /—2220
RECEIVE INPUT MATERIAL MEASUREMENTS

FOR A CURRENT STATE OF A MANUFACTURING TOOL,
EXTRACT PARAMETERS FOR A RECIPE BASED AT LEAST
IN PART ON THE RECEIVED SET OF LEARNED FUNCTIONS

OR THE RECEIVED INPUT MATERIAL MEASUREMENTS

l 2240
PREDICTED PRODUCT OUTPUT \(

FOR EACH FUNCTION IN THE YES
SET OF FUNCTIONS SATISFIES /

OUTPUT CONSTRAINTS?
NO

/—2250

RELAX A SET OF OUTPUT CONSTRAINTS

2260
NO / CURRENT NUMBER OF
RELAXED CONSTRAINTS
\ ABOVE THRESHOLD?
YES 2270
/—

CONFIGURE MAINTENANCE PROCEDURE

/—2280

SUPPLY THE RECIPE IN ACCORDANCE AT LEAST IN
PART WITH THE EXTRACTED PARAMETERS

-

FIG. 22



WO 2011/094592 PCT/US2011/022997

22/22

2300
P

2310 \ RECEIVE PRODUCTION DATA GENERATED THROUGH
EXECUTION OF A SET OF ONE OR MORE RECIPES

l

LEARN A FUNCTIONAL RELATIONSHIP AMONG A
2320 \ PRODUCT OUTPUT AND MATERIAL INPUT
MEASUREMENT(S) AND RECIPE PARAMETER(S) OF A
MANUFACTURING TOOL THAT EXECUTES THE SET OF
ONE OR MORE RECIPES

2330 l

PREDICTION(S) OF THE \ NO
PRODUCT OUTPUT WITHIN
A SPECIFIED QUALITY? /

YES

2340 ~\
ACCEPT THE LEARNED FUNCTIONAL RELATIONSHIP

2350
\ REJECT THE LEARNED FUNCTIONAL RELATIONSHIP fe—

FIG. 23



