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TRIZ Application in Development of Climbing Robots

Valery Krasnoslobodtsev, Richard Langevin (Technical Innovation Center, Inc., USA)

Abstract:
Paper is devoted to consideration of the practical application of the Algorithm of Inventive
Problem Solving (ARIZ) during the development process of the robot adaptive vacuum feet. Also
TRIZ technology evolution trends have been used for development of the new structures of the
autonomous climbing robot. These robots are being used for cleaning, finishing and diagnostics of
arbitrarily oriented surfaces in space for instance shop windows, glass vestibules, nuclear reactor
walls and oil tank surfaces. The new designs of the vacuum adaptive feet and climbing robots
have been developed with the aid of applied ARIZ and other TRIZ tools. The specific schemes and
designs of vacuum adaptive feet and robots are described. The new vacuum feet can operate on
many different surfaces including uneven and cracked ones. This paper has been illustrated with
the pictures of real robots and their performances. The outcome of this project was 20 patents
with the application of some of them in the current robot’'s design. This paper is useful for TRI1Z
users who like a real case study with measured results and demonstrate how TRIZ was used to

develop the solutions.

Profile of the Speaker: Valery Krasnoslobodtsev

TRIZ Technology Specialist at Technical Innovation Center, Inc., Worcester, MA, USA (www.triz.org). He
has more than 20 years of experience in practical innovation management, application, teaching and
development TRIZ in the international companies such as Samsung Electronics Co. (South Korea,
2001-2004), SMC Corporation (Japan, 2000), Ford Motor Co. (USA, 1999), Invention Machine (1997-1998).
After finishing Ph.D. courses from Saint Petersburg State Technical University, Russia Mr.Krasnolobodtsev
started to learn TRIZ in 1982 after attending a two-week seminar taught by Genrikh Altshuller. He worked
as Professor Associate at Saint Petersburg State Technical University where founded TRIZ education
courses and personally taught about 600 students from 1986-2000. He has authored 155 scientific
publications, including 110 inventions (US, UK, Germany, French, Russian and Korean patents) and 5
books on TRIZ, Robotics and Pneumatics. Mr. Kranoslobodtsev is a Certified Specialist in TRIZ by
International TRIZ Association (MATRI2Z).
Recent TRIZ publications/presentations include:

- TRI1ZCON2004

- TRIZCON2005

- V. Ya. Krasnoslobodtsev. Modern Technologies of Inventive Problem Solving. - Publishing House of

St. Petersburg State Technical University, 1997, 226 p. (In Russian)
- V. Ya. Krasnoslobodtsev, A. B. Smirnov, N. P. Likhodedov. Innovation Engineering. Practice. -

Publishing House of St. Petersburg State Technical University, 1998, 122 p. (In Russian)
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Understanding and Analysis of Problem

Ik cheol Kim(Tecinfo, Korea)

Abstract:
Many kinds of problem solving tools, such as TRIZ, USIT, KT, NM, are developed
because problem solving is important. Especially TRIZ is real tool to understand the
source of problem. But most of these tools are focused only for problem solving, not
sufficient for problem itself. And 4 stage of problem solving process,
find-define-solving-evaluation is not enough also. Therefore, lots of errors are
happened and makes hard in problem solving procedure. Problem finding and define
are important as solving.
This report represents the fundamental checking element during the problem solving
process.
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- . » . — > .
finding define solving evaluation
Compare Desire ' conflict :_ i creative | Error
Type Function/Attribute [ I R
Norm Viewpoint ] Compare
Axion TRIZ Concept Sontsu/Machiavelli TRIZ Tools
—Ideality .
Solution level
K Purpose | -Resource
Location
—Sys. thinking
|| Knowledge/Experience
System thinking —Contradiction
Viewpoint
-Psy. inertia
Strat - i
Cause-Effect rategy | Regularity Communiction Resource Constraints
-Evolution
Tool
Structure




TRIZ-AFD KT PA

KT-PA Problem Analysis
KT-PA 3
KT PA

TRIZ AFD

E TRIZ- AFD -

TRIZ )

()

TRIZ-AFD Anticipatory Failure Determination

IR o [ cww
1T ] A TLENE L -
“:u-b.:lﬁ':.d
. narimili - Vi feniln
H
i Lafsanm L..-....'_: | BeRE LET
Ll ARniRRAE - Al T
I LU TN R L] M T it
fem T ETE CEa T TR T oW e
L W1 ki
i HEaAE -
L1

TRIZ-AFD
TRIZ-AFD
3
TRIZ AFD
[ ]
TRIZ-AFD -
(0]
o]
. o)
2004/09/10 15:19:37 Diagram1
p )( )
( ) ( )«
)
(
) ( )
« )
. ( )
( ) ( ) (
C )
15. ( )
( )
~.




TRIZ 8)
USIT
USIT(
)
UsIT O-A-F Object( ) Attribute( ) Function( )
USIT
(
Function
<+->
\
[0]] [02]
Object . : Attribute
/ (char acteristics)
Copyright. Tl iFikJiFilL|
USIT O-A-F O-A-F



TRIZ



MAP
MAP

TRIZ



TRIZ



