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Now We are Six Now I am Seventy
 
When I was one, When  I was twenty,
I had just begun. I was almost ready.
When I was two, When  I was thirty,
I was nearly new. I was coding stead’ly.
When I was three, When  I was forty,
I was hardly me. I was at BMW.
When I was four, When  I was fifty,
I was not much more. I headed the party.
When I was five, When  I was sixty,
I was just alive. I Professored plenty.
But now I am six, But now I am seventy,
I'm as clever as clever. Am I useless for 
every’ ?
So I think I'll be six So I think I’ll be seventy
now and forever. now and forever.

Author: A. A. Milne.             Author: G.L. 
Kovács
 



How ?
• TEAM-work    and/or
• Individual work

Depends on position (young, older, old)
and on ambitions

• However the Tasks call for TEAM
    Due to

– The amount of work to do
– The interdisciplinary character

R:SOME RESULTS without knowing the proper 
names 
(AI graph search, FMS, CNC)   UZSOKY Miklós



USA
Russia
German
y
Mexico
Italy

Long-term visit          
Seminar

Short visit

WHEN ?    1966 - 2014 WHERE 
?



CV   KGY  TOPICS  -   WHAT ? 
• Analog Computers – Digital Computers 
• Diploma in EE – Solartron – Quality measurements
• Stepping motors  control (patent)
• CAD/CAM/CIM  - (digital) electronics, graph search
• Equipment (ADMAP, BARE-TEST, TESTOMAT, TTL-

TEST, etc.)
• CAD/CAM/CIM/FMS/FMC/Simulation/Scheduling – 

Mech. Eng. 
• Intelligent design, implementation, control
• Film Saver (DIMORF)  Lúdas Matyi (1949) (patent) 
• EU Projects, virtual enterprizes, PLCM, re-use, re-

cycling
• Paks NPP AI system application at the 400/120 kV 

Substation
• TYPUS metrics, KILT  model, ecology, 

sustainability 
• Robots, Robot Lab., Nanorobots

Results, if  any:  Mentionable Achievements



CV – KGY – Activities –   HOW ?   
• HARD WORK, still finding fun
• R&D    --  Hardware - Software
• Publications
• Conferences
• Teaching, Travelling, Learning Languages
• Promotions , Heading Dept., Lab.
• Bilateral and Multilateral Co-operations
• Project Proposals - Projects
• National and International Committees

• Family, Hobbies

• Retirement
WHY 
?



Analog computer programing panel
SOLARTRON



SOLARTRON



SOLARTRO
N Quality control of 400/220 V network 

voltage

1966-67



Two models to calculate – from the 
Thesis -1966    

Useful application of analog computer, some new 
relationships           



PCB manufacturing:   ADMAP - punched 
tape input

CAD  NC  - 
CNC

Stepping motor control 
invention/patent  



WIRE WRAP
TECHNOLOGY

TSK : Tokyo Seimtsu 
Co.
 

1971-75

Programing solution:
CAD-CAM
- Signal lists
- Optimal placement
- Optimal Wiring and-
- G-Code          NC-
CNC



TSK WIRE WRAP  (semi) AUTOMATA - 
positioning

Wire bin



 TSK  WIRE WRAP  (semi) 
AUTOMATA 

            wire bin                
      

                                                         
                                               
     wrapper             

tool



TTL  
IC
TESTE
R

1975-
1978

TESTOM
AT

No 
photo

Test iCs and Modules 
(Cards)

CAD -  
Control        
              



BARETEST – unmounted PCB 
test

1976-78

CAD-
CNC



I/O – puched tape, simple printer,  (line-printer),  
magnetic  tape
8192 words, 37 bits, machine code, autocode (Mitra), 
TapeOp.                        

MINSZK  22   later on: CDC 3300

1967-68



WHAT to Do Next – 1969 ?

HARDWARE   ??   No, or a little
SOFTWARE     ??   Yes, a lot

   SOFTWARE 
- programing to use and control the 

Hardware
* all machines of the previous slides

- programing to design and 
manufacture HW

* PCB
* Mother Board

    TEACH new things, if possible (CAD, AI)



WORKSHOP COMPUTER  -- CIM/FMS/FMC

• Information and data exchange  

ADMA
P

TESTOMA
T
& ICTEST

CAD/CA
M 
Comput
er

Cell Control
Minicomput
er 

BARETE
ST          
              
    

CDC 3300

CII 
10010

TS
K

1970-
80

The CONCEPT ANY R



CNC programing, CAD/CAM programing, Teaching 
CAD/CAM and AI

Module placement algorithms, tree-search methods 
(BF, DF, random)

Initial Placement:  Random, Built 
Up
Improvement: Random (Pairs 
Swap),    Algorithmic:
Graph Search:  Breadth First, 
Depth First,   Min-Max, Alpha-
Beta Cutof

Optimum
Suboptimu
ms

t

Value 
of..

R



number of leaves with depth n and b = 40

depth worst case best case

n              bn        b⌈n/2⌉+b⌊n/2⌋−1
0 1 1
1 40 40
2 1,600 79
3 64,000 1,639
4 2,560,000 3,199
5 102,400,000 65,569
6 4,096,000,000 127,999
7 163,840,000,000 2,623,999
8 6,553,600,000,000 5,119,999

   n           [n/2]       [n/2] 
b           b           + b         -1



depth
number of leaves 

with
  depth  n and b = 40

n worst case                   best case
0 1

 
 

1 40 40
2 1,600 79
3 64,000 1,639
4 2,560,000 3,199
5 102,400,000 65,569
6 4,096,000,000 127,999
7 163,840,000,000 2,623,999
8 6,553,600,000,000 5,119,999
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dept
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MAX

MIN

MAX

MIN

MAX

Alpha–beta pruning on a two-person 
game



Alpha-beta search tree with two alpha-cuts at 
min nodes



LET US SEE 

THE REST OF THE WORLD !



UC
BOULDER, 
COLORADO,
USA

1972-73 
(11 
months)

Module 
placement
CAD/CIM



RUSSIA,  Dubna,  
JINR,  LVE

1977-79  (2.5 
years)

CAMAC PCB CAD



Germany, München, BMW, CAD 
Labor1982-83

CAR ELECTRONICS CAD  - for 
years



MEXICO, Cuernavaca (IIE) , view of 
Popocatepetl 

6 
months
1986-87

Teaching 
CIM
Consulting
Coding:
  CAD-FEM
   Interface 



ITALIA , Trento  -  
Trident  
Alto Adige,  
Südtirol

6 & 1 months
1994 & 1997

1542 May : Call  of 
Concilium Tridentinum    III. 
Paulo
1545 Dec.  -  1549 Sept.  III. 
Paulo 
1551 May.  -  1552 Apr.    III. 
Julius
1562 Jan.   -   1563 Dec.   IV. 
Pius Teaching OO 

Engineering

Software re-use 
projects
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System development – OO
Rumbaugh-Booch-Jacobson 1990-92

• OOSE
• OOA
• OOD
• HOOD 
• OMT 
• RDD

Reqs.  Robustness Design   Implementation 
Testing

1994-
97



USA
Russia
German
y
Mexico
Italy

Long-term visit          
Seminar

Short visit
1966 - 2013



2014. 11. 19. 36

DESIGN-MANUFACTURING-CONTROL’70
CAD/CAM/CAPP/Caxx/CIM
Computer Integrated Manufacturing

Logical Design

Construction Design

MANUFACTURING,
ASSEMBLY

Testing,
 Diagnosis

RC
NC
CNC
DNC
PLC

CAD

CAM

I
N
F
O
R
M
A
T
I
O
N

CAQ

PLCM

1967-
1977
1967-
2014



  Cell 
1.

Cell 
2.Cell 3. 

E1 E2

Robot 
1

M1 M2

Robot  
2         

Clean   Pack

  Integrated Data and Material 
Management System 

INPU
T

OUTP
UT

data

materi
al

IAAR  -  CIM, FMS, FMC, holon, 
agent



IAAR - Integrated Data and 
Material Management 
System
CIM - Computer Integrated 
Manufacturing

IMS - Intelligent 
Manufacturing System

Intelligent Technologies for 
Information Processing and 
Management  (Ufa)

         Integrated --- >  
Intelligent 



Intelligent Technologies for Information 
Processing and Management  
(Ufa)

Computational Intelligence  and 
Informatics (Budapest)

 Intelligent Technologies for Product  
Life-Cycle Management:

- modeling, simulation, design tools
- expert systems, KB systems, OO 

methods
- neural networks, genetic algorithms
- fuzzy systems, soft computing  

- combined/hybrid systems



Robotic (Manufacturing) Systems are
large: software-hardware-interface
complex, dynamical, distributed, virtual
heuristic, nonlinear, NP complete, etc.

There is no appropriate mathematical 
apparatus to solve and to calculate 
operations

No   f1(state, output)= f (input, state, time, 
etc.)

Neither Matrix-, nor Diferential 
equations, no linear or quadratic 
assignment, but only certain tools 
(technologies) on the previous page can 
help.



CAD-Cell
CAPP-Cell

Milling-Turning
Cell

AGV&Storage
Cell

Welding cell

Control
Computer

Assembly Cell

Ethernet/MAP network--WWW

CAM-ORIENTED CIM SYSTEM

2014. 11. 19. 41

Uniform cell-controllers

Uniform 
cell-
controlle
rs

Uniform cell-
controllers

1980 - 
90

System Concept and 
Management



Hibrid simulation, KB scheduling

2014. 11. 19. 42

1980  -  
2000

Knowledge Management
Scheduling AlgorithmsCIM



 
    OBJECT

DEFINITIONS

SIMULATION

EVALU-
ATION

    
SCHEDULING

QUALITY

MNGMNT

G2 based KB System

2014. 11. 19. 43

1998-
2000

System Concept
Knowledge Management

        Separation



BME CIM Pilot-System Simulation

2014. 11. 19. 44

1985
-
2000



2014. 11. 19. 45



AI in Manufacturing/Robot-control

2014. 11. 19. 46

1985-
2000

 



G2 based Robot-control (KB, OO, real-time)

2014. 11. 19. 47

1985-
2000



High Volume, long-term National R&D Projects:

• DIMORF (sound and picture)  35 mm movies
DIGITAL FILM READER

 FILM SAVER PROGRAMS
DIGITAL WRITER TO FILM

• Digital Factory
- Interactive Multi-Media
- Intelligent Scheduling
- High-speed Signal Processing 

EU conform  consortia: Research, Industry,
University, SME:  4-7 partners, 3 years



Let Us Save Movie Pictures: 
pictures and voice

DIMORF – Simplified System Structure

2000-2006System Concept  &  Overall 
Management    

PICTURE
DIGITALISATION

PICTURE
PROCESSING

PICTURE
WRITER

MASS
STORAGE

SOUND
WRITER

SOUND
PROCESSING

SOUND
DIGITALISATION
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Scratch and worn emulsion
ORWO diapositive, 25 years old

2000-
2006
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Removing Rope Scratches
movie picture, 12 years old

2000-2006
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Color - reconstruction
AGFA diapositive, 35 years of age

2000-2006
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DIMORF -- Simplified

2000-2006

 
 
 

 

 
 

 
INPUT 
UNIT 

 

HIGH CAPACITY 
DATA 

PROCESSING-
FILM 

RESTORATION 
WORK-STATION  

 
OUTPUT  

UNIT 
 

BACKGROUND 
MEMORY 

 
min.~2 TBYTE 

RESTORED 
NEGATIVE 

FILM 

FILM TO 
RESTORE 

HDD 



35 mm MOVIE FILM DIGITIZER 
(reader)

2000-2006



MEGVALÓSÍTOTT
PARAMÉTEREK

FELBONTÁS

6 
K/sor
virtuá
lisan 
(szoft
ver)

1,5 & 
3 

K/sor
opció
: 8 

K/sor

PIXEL MÉRET

4 µm
opció
: 3 
µm

BEOLVASÁSI 
SEBESSÉG

10 
sec/k
ép

opció
: 

20sec
/kép

KÉPMÉRET

24 x 
19 
mm
6000 

x 
4750 
pixel

SZÍNRENDSZER RGB

HULLÁMHOSSZ

R = 
635 
nm
G = 
532 
nm
B = 
405 
nm

SZÍNMÉLYSÉG
12 

bit/szí
n

ADATFORMÁTU
MOK

TIFF, 
CINE
ON/lo

g,
opció

: 
tetsz
őlege

s

FILMHOSSZÚSÁ
G

300 
& 

600 
m

MEGENGEDETT
REMEGÉS

Vízszi
ntes/
Függ
őlege

s:
Erede

ti 
reme
gés 

±10µ

Laser Based Movie Film Writer
(LaserGraph® MP 6K)
 

Film manuufacturing (CIM)

PARAMETERS

Resolution

6 K/line
virtually  

(software)
1,5  & 3 K/line
option: 8 K/line

PIXEL Size
4 µm,  option: 3 

µm

Reading Speed
10 sec/frame

option: 
20sec/frame

Picture Size
24 x 19 mm

6000 x 4750 pixel

Color System RGB

Wave Length
R = 635 nm
G = 532 nm
B = 405 nm

Color Depth 12 bit/color

Data Formats
TIFF, CINEON/log,

option: any

Film Length 300 & 600 m

Allowed Vibration
Vertical/horisontal:

originally ±10µ

2000-2006
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Film-Saver Conclusions
• 2004: The Restoration of the first Hungarian Color 

Movie 
                 called Lúdas Matyi (1949) is finished. 
Perfect solution,

     even the lost sound, substituted in 1966 – 
regained. 
• Partners:

– Film Laboratory (scanning, coloring, recording)
– DIMORF Project Partners

Computer and Automation Institute and

University of  Veszprém in one team 

(frame stabilization, noise removing, sound restoration)

• Lúdas Matyi was given several times in TV and in 
movies 

since 09. 2004.
• PATENT

2000-
2006
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JOINT EU R&D  Projects

ANY

PROJE
CT

1995-2010

Harvesting  friendships of travels, conferences, 
publications

EP 29088 Fluent, 1st Review Meeting, Brussels 17th September 1999 Highlights - P. Paganelli, Gruppo Formula (I) 7

FLUENTFLUENT

Management goals & strategyManagement goals & strategy

SurvivorsSurvivors

MarketMarket
OrientationOrientation

Innovation ContentInnovation Content

SAP forSAP for SMEs SMEs

SAPSAP wih wih a better GUI a better GUI

SAP on the InternetSAP on the Internet

DreamersDreamers

ConservativesConservatives Success storiesSuccess stories

First project on the moon!First project on the moon!

Next standard for year 3000!Next standard for year 3000!

Everyone else is wrong!Everyone else is wrong!

Objective = DeliverablesObjective = Deliverables

Management = Fill Management = Fill 
reports and efort tablesreports and efort tables

Exploitation = ???Exploitation = ???

Requirements-driven,Requirements-driven,
from users and marketfrom users and market

Do standard thingsDo standard things
in a standard wayin a standard way

Key innovationKey innovation
elementselements
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JOINT EU R&D  Projects

ANY

PROJE
CT

1995-2010

Harvesting  friendships of travels, conferences, 
publications
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(General) Project Development 
Architecture

1995-2010

Results
Assessment

Experiment
Implement.

Experiment
Preparation

Business Case
Analysis

Test &
Deployment

Implement.Analysis
& Design

Requirements

Ship-building Business Case

Business Cases Co-ordination & MonitoringDevelopment Infrastructure

Business Cases Analysis & ImplementationNetwork Architecture & Software Components

Models
& Tools

Users
Requirements

Plant Engineering Business Case

Systems Integration Business Case

Network Data Model

One-of-a-kind Manuf. Business Case

Workpackages
Progress

Co-ordination
& Synchronisation

Problems
& Deviations

Contingency
Measures

Monitoring & Revenue Analysis DSS

Local Applications Interfaces

Planning & Budgeting DSS

Integrated Environment & Workflow

Project co-ordinationAssessment and Evaluation Monitoring  and contingency mgmt. Infrastructure  set-up and maintenance
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Related, finished EU Projects on
virtual/extended enterprises (CIM)

• EPSYLON (ESPRIT No. 25359, 1997-2000) : 
     Enhanced Process Modelling System for Lean 

Operations      Management
– manufacturing-assembly-operation-maintenance-
– disassembly-reuse-recycling 

• PLENT (ESPRIT No. 20723, 1996-1998): 
Planning Small and Medium Size Enterprises 

• FLUENT (ESPRIT No. 29088, 1998-2001):
 Flow-oriented Logistics Upgrade for  Enterprise 

Networks
• WHALES (EU Fifth FW No.  IST-1999-12538, 2000-2002):

  Web-linking Heterogeneous Applications for Large-
Scale Engineering    and Services

1995-2010
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PLENT ARCHITECTURE
virtual enterprize

CU – Co-ordination 
Unit

1995-2010

 
 

 

CU CU 

node node 1 1 

node node 2 2 

node node 3 3 

node node 4 4 node node n n ..... ..... 

Historical Data 

Processing 

Bonus/malus factor update Bonus/malus factor update 

(date and quantity indicators) (date and quantity indicators) 

Events notification: Events notification: 
delivery, delay, delivery, delay, 
materials waste... materials waste... 

Evaluation 
module 

 customer 



Some other project names
• NEXPERT,   ManuCyte,  ManuCloud
• LUDUS, Island, REDEST, Cospa, 

Ewisme,
• IDAS-OSAKA, CITRO, Beatrice, E-bep, 

E-mult,
• EURON, EURobotics, Codesnet, 

Foksai,
• Capinfood, P2P, Smart Frame, 

1995-2010

Nonstop urgent communication and work with 5-15 
partners for 1-5 months during proposal 
preparations
Nonstop work for 2-4 years and 3-4 
trips/year/project 

and 1-2 evaluations/year/project
Nonstop fight with our SMEs



Some project topics

• Software reuse, EOL Vehicle reuse/recycling,
• Expert system applications, FMS control,
• Startup companies, Telecommunication,
• Supply Chain, Best Practice, Simulation,
• Open Source Software, Clever Games,
• Extended and virtual enterprizes
• Food management

1995-2010



Paks Nuclear Power Plant

• 4 nuclear blocks, performance rate: ~85 %
• safest nuclear plant in Middle and East Europe 
• 40% of electrical energy of Hungary (~14000 GWh)1995-2010



Intelligent Advisory Functions at the 
120/400 kV Substation of  the Paks 

Nuclear Power Plant

1995-2010
SYSTEM PLANS & PROJECT 
MANAGEMENT

•  Voltage and current map generation, topology 
analysis

•  Finding dangerous topologies and critical trends   
    (ALERT) 

•  Equipment diagnostics and maintenance 
scheduling
       (wear examinations)

•  Intelligent interlocking based on measured 
voltages and currents

• Diagnostics of disturbances, determination of 
    places and types of errors

• Automatic generation of switching sequences



400 kV 
Fields 

120 kV 
Fields 

The substation 

Feedback to the 
blocks

Local transmission lines

transforme
rs
400/120/18 
KV

Nuclea
r 
blocks

Backbone transmission 
lines

1995-2010



The substation 

1995-2010Electrical energy 
manufacturing/transformation (CIM)



Lab. set-up with a FANUC S-430iF robot

     Sheet-metal  forming, Jenga and Rubic Cube, 
etc. demos

2014. 11. 19. Kovács 69

2010-2013

CAM/ 
CIM    







2010-2013







A scanned car body sheet-metal 
part

2014. 11. 19. CIMLAB - Kovács 75



Sheet-metal – car body part

2014. 11. 19. CIMLAB - Kovács 76

•Figure 4. Car body part 



What is necessary to Re-shape a 
sheet ?

• A proper dismantling technology to remove 
sheet-metal parts without damaging them

• A measurement technology and software to 
evaluate and to compare the measured 
values to requested values, to define the 
needs of correction

• A technology (ISF) to correct slightly 
damaged sheets, based on CAD/CAM and 
CNC/RC data
– The above digital info may come from design, or 

from catalog, or by scanning measurements2014. 11. 19. CIMLAB - Kovács 77
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DB 1

S

Re-cycling, dismissal

DM

DM 
parts

3

Sheet metal 
parts

THt
h

SBs
bSHM4

repair

5 ISF

Hand

Other parts

Repaired 
sheet metal 
parts

to S

to S

to S

DS

EOL 
car

Good s-m 
parts

S
H
M

2

Management/decisions on EOL cars’ sheet-metal parts

DB- dry bed
S   - shredder
DM - dismantling
TH - thickness
SB - boarder
SHM - final test
ISF - repair
DS – quality

           decision



Disassembly flowchart - decisions

• 1 Car arrives, paperwork
• 2 Dismantling bed (dry bed)
• 3 Remove liquids and dangerous materials 

(Unconditional)
• 4 Decision 1: Shredder (S) or dismantling (DM) or 

delayed (DD)
• 4.1  if S: shredder and then burial (dismissal) 
• 4.2 if DM: disassembly based on a given protocol
• 4.3 if DD: as 4.2, until the next decision can be 

done
• 5. Decision 2: S or DM - done at any time. Decision: 

(PS)  -  (PD)
• 5.1 if PS&PD: certain parts are taken apart, the 

rest to shredder
• 5.2  if DM or DD and PD are done, now we have a 

lot of parts

2014. 11. 19. CIMLAB - Kovács 79



Disassembly flowchart - decisions

• 6 Decision 3: Select sheet metal parts (SM)  
• 6.1 Examine all SM parts, first thickness (TH)  
• 6.2  if TH is too small,  S. The rest  boarder checking(SB), 
• 6.3  SB by optics and AI and/or by human or both
• 6.4 if SB is repairable or good, make shape measurement 

(SHM)
• 6.5 Compare measured sheet (MS) to standard shape (SH). 
• 6.6 Compare SH with MS. and calculate diferences (DS)
• 7 Decision 4: if DS is small enough (defined by the customer,    

  who will need the part, or it is an average value generally 
accepted), part goes to repair. The rest goes to shredder.

2014. 11. 19. CIMLAB - Kovács 80



Disassembly flowchart - decisions

• 8 Decision 5: repair by hand, by ISF or combined, 
any sequence 

• 8.1 if ISF:  to ISF centre with its CAD/CAM code, 
and processed

• 8.2  if Manual or Combined: part goes to worker, 
when needed, after or before ISF

• 8.3  if ISF is done – a final measurement is 
needed (SHM).

• 9 Decision 6: if accepted it goes to the shop or to a 
workshop for painting, and then to a shop to sell. 

• 9.1  if rejected it goes back to 6.6.
• 10 The part is accepted, send to the shop or to 

business again.
2014. 11. 19. CIMLAB - Kovács 81



Set-up with the FANUC S-430iF 
robot

2014. 11. 19. CIMLAB - Kovács 82





Incremental Sheet Forming with Fanuc 
robot

2014. 11. 19. CIMLAB - Kovács 84
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LCM-Ecology-Evaluation 
Relationships 

Life-cycle Ecological 
footprint

TYPUS/KILT

methodology - metricsDis -

Sustainability

Sustainable 

growth

Re-use
Re-cycing

assembly

sorting
Effects: 1st, 2nd, 3rd, ..

1990 - 2013
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TYPUS metrics and KILT model
• TYPUS metrics generally define value measured in 

money:
• TYPUS metrics: Tangibles Yield per Unit of Service

• The KILT methodology is an application of the 
TYPUS metrics, where a balanced compromise 
is the following: 

 
• Q= a0 x K x I x L x T - a1xK - a2xI - a3xL - 

a4xT, where

• a0, a1, a2, a3 and a4 are constant values – to be 
defined/calculated

Q = f (K, I, L, T)
Qo=oKILT;                 or incrementally

  
dQ= oKILT – ( kK + iI + lL + tT)

1990 - 2013
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Q – all enterprize delivery
 Q is defined by primary (1) and secondary (2) production factors:

2. K: Technical capital – knowledge, technology, know how, etc.- 
intangibles

1.  I: Financial capital – investment, capital, etc.
1. L: Human capital – labor, human efforts, welfare charges, etc.
2. T: Natural capital – tangible resources: material,         
consumables, ecological fees, utilities, commodities, etc.

•There is a tetra-linear dependence - balanced
•The KILT models reliably describe the delivered product quantities, Q. 
•Lacking any one contribution (any of the above factors has a value of 0), 
           as a result  the balance is gone - false or meaningless

dQ = Qp2-Qp1 = oKILT – ( kK + iI + lL + tT), 

1990 - 2013



2014. 11. 19. Michelini - Kovács 88

With a simple change taking into account the profit, or losses 
corresponding to the given activity we get:
dQ = (dk+dI+dL+dT) + dP
•IF the know-how (K), investment (I), human work (L), and used 
material (T) costs more than the value increase of the part:
• Qp1 > Qp2, or dQ< 0   dP<0
 the given step did not produce profit, but losses.

• Profit of a factory:  
•   Starting point (idea, row materials, machines, etc.)

  versus Final point (a brand new car for example)
• Profit of an ISF (or painting) workshop on one operation:
•   Value of repaired part – (value of the defcct part + expenses)
•   (Value of painted part – (value of the unpainted part + expenses)   

1990-
2015



TYPUS/KILT
metrics - 

methodology

P1 Pn FT
P i-1

nopain
t

Pi 
paint

P n-1

Pj Px F
T

Good 
parts

Failed the FT

Sheet-
metal 
part

* FT : final test

* Pi: LCM state

dQ/KILT calculations between pairs of LCM states
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DB 1

S

Re-cycling, dismissal

DM

DM 
parts

3

Sheet metal 
parts

THt
h

SBs
bSHM4

repair

5 ISF

Hand

Other parts

Repaired 
sheet metal 
parts

to S

to S

to S

DS

EOL 
car

Good s-m 
parts

S
H
M

2

Management/decisions of EOL cars’ sheet-metal parts

DB- dry bed
S   - shredder
DM - dismantling
TH - thickness
SB - boarder
SHM - final test
ISF - repair
DS – quality

           decision
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Some 
Robots KISMET

ASIMO

AIB
O



NAO
H25

C-3PO

R2

SOME MORE 
ROBOTS



da Vinci®…
Changing the 
Experience of 
Surgery

Intuitive Surgical,
 Inc. 
– 

da Vinci Surgical 
System

Human CIM

http://www.google.hu/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&sqi=2&ved=0CEoQFjAI&url=http://www.intuitivesurgical.com/&ei=VbdEVMfqGsH_ygO2kIGgDg&usg=AFQjCNFEfqh-6sJ_BP06iU5Rd5DcYrrdcA&bvm=bv.77648437,bs.1,d.d2s&cad=rja
http://www.google.hu/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&sqi=2&ved=0CEoQFjAI&url=http://www.intuitivesurgical.com/&ei=VbdEVMfqGsH_ygO2kIGgDg&usg=AFQjCNFEfqh-6sJ_BP06iU5Rd5DcYrrdcA&bvm=bv.77648437,bs.1,d.d2s&cad=rja
http://www.google.hu/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&sqi=2&ved=0CEoQFjAI&url=http://www.intuitivesurgical.com/&ei=VbdEVMfqGsH_ygO2kIGgDg&usg=AFQjCNFEfqh-6sJ_BP06iU5Rd5DcYrrdcA&bvm=bv.77648437,bs.1,d.d2s&cad=rja
http://www.google.hu/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&sqi=2&ved=0CEoQFjAI&url=http://www.intuitivesurgical.com/&ei=VbdEVMfqGsH_ygO2kIGgDg&usg=AFQjCNFEfqh-6sJ_BP06iU5Rd5DcYrrdcA&bvm=bv.77648437,bs.1,d.d2s&cad=rja
http://www.google.hu/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&sqi=2&ved=0CEoQFjAI&url=http://www.intuitivesurgical.com/&ei=VbdEVMfqGsH_ygO2kIGgDg&usg=AFQjCNFEfqh-6sJ_BP06iU5Rd5DcYrrdcA&bvm=bv.77648437,bs.1,d.d2s&cad=rja
http://www.google.hu/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&sqi=2&ved=0CEoQFjAI&url=http://www.intuitivesurgical.com/&ei=VbdEVMfqGsH_ygO2kIGgDg&usg=AFQjCNFEfqh-6sJ_BP06iU5Rd5DcYrrdcA&bvm=bv.77648437,bs.1,d.d2s&cad=rja
http://www.google.hu/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&sqi=2&ved=0CEoQFjAI&url=http://www.intuitivesurgical.com/&ei=VbdEVMfqGsH_ygO2kIGgDg&usg=AFQjCNFEfqh-6sJ_BP06iU5Rd5DcYrrdcA&bvm=bv.77648437,bs.1,d.d2s&cad=rja


Foresight Institute, Palo Alto, Calif. USA : 
Technology Roadmap for Productive 
Nanosystems
„A well designed nanorobot may work as 
the hemoglobin. Letting it into the blood 
system it produces O2 and absorbs CO2, 
or vica versa. It can deliver 200 times 
more O2, i.e. 1 liter (1000 ccm) O2 rich 
nanorobot in the blood may cause an adult 
to breathe only once in every 4 hours.”

The knowledge of :  Robot --  Computer  --  
Biology --  Chemistry

Manipulator – Robot  1. gen. – Robot 2. 
gen. – Robot 3. generation - Microrobot 

– 
Nanorobot



Nanorobot, examples
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Nanorobot
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Nanorobot          
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Nanorobot ?? 1966 - 2013
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A BOOK in Press





USA
Russia
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y
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Seminar
Long-term 
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Short visit

Thanks a lot for your 
patience !!!
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