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Abstract: Standard Solutions is a powerful tool based knowledge for quickly finding
effective solutions to complex product design and production problems. As an
independent part of TRIZ, it can be used to solve level three inventive
problems in product design for innovation. Standard Solutions is usually used
with Su-F Model at first step. The CAI system InventionTool was developed
using an algorithm concerning Standards, different Standards were selected
according various constraints. The development process of software supported
by Object-Oriented method, VC++ language and XML.
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1. INTRODUCTION

TRIZ is a useful tool and an important the instructional theory for
product innovation design. As an independent part of TRIZ, 76 Standard
Solutions can be used to solve relatively common optimization problems,
and more particular to solve level three inventive problems'. With the help
of software designer can make more effective and more doable product
design scheme, and that is the aim of Computer Aided Innovation. Many
CALI software based TRIZ have been developed, such as TRISolver, IWB,
Goldfire and so on. But to using Standard Solutions, no software has a
maturity implement. In the CAI software Invention Tool, Standard Solutions
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had been developed a module of software through Object-Oriented method
and XML software design method.

2. STANDARD SOLUTIONS

2.1 TRIZ
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Figure 1. Structure of TRIZ Methodology

TRIZ?, the methodology of inventive problem solving, is developed by G.
S. Altshuler from 1946. TRIZ specialists have taken about 3500 man-years
and analyzed approximately 2.5 million patents of all over the world for the
development of the theory. After more than 50 years development, TRIZ
become a powerful methodology for technical problem solving that leads to
enhancement of existing technique and strong acceleration of progress. TRIZ
has been defined a human-oriented knowledge-based systematic
methodology of inventive problem solving. According to the process of
inventive problem solving, TRIZ system constructed from the theoretical
foundation, the analytical tools and knowledge base tools (Figure 1). The
key step of design for innovation is to produce new concepts in conceptual
design stage. The knowledge is needed to support designers at that stage.
Standard Solutions is a kind of TRIZ knowledge *(Table 1).

Table 1. The knowledge to support inventive problem solving

Knowledge Search engine Levels of solutions
40 principles 39 problem parameters and Matrix 2

76 Standard Solutions Su-Field Model 2,3, 4

Effects 30 TRIZ standard functions 2,3,4
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Knowledge Search engine Levels of solutions
TE patterns and paths TE patterns 2,3,4

2.2 Substance-Field Model

Substance-Field, or Su-F, is a graphical model of a minimal working
technique in TRIZ. Figure 2 is a simple description of Su-F Model. As a
rule, a Su-F model comprises three components: two substances and a field
usually. The identification of substances depends on the application, often
S1 is a product or a raw object and S2 is a tool. Su-F Models and Su-F
Analysis, created by G. S. Altshuller, provide a fast, simple description of
subsystems and their interaction in a technical system via a well-formulated
model of the technique in which all subsystems, inputs, and outputs are
known or can be quite easily determined. Su-F Model is one of the most
analysis tools in TRIZ, usually used in ARIZ with Standard Solutions just as
Figure 1 shown. Figure 3 shows a complete description of solving a problem
in Su-F model.

Figure 2. a simple Su-F Model
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Figure 3. complete process of solving a problem in Su-F Model

2.3 76 Standard Solutions

Altshuller discovered various engineering problem from different fields
can be solved by generic conceptual approaches. He formulated and
systematized these approaches, known as TRIZ Standard Solutions or
Standards. The Standards is a powerful tool based knowledge for quickly
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finding effective solutions to complex product design and production
problems. They are grouped into 5 large categories as Table 2:

Table 2. The Standard Solutions categorization

1. Improving the system with no or little change 13 standard solutions
2. Improving the system by changing the system 23 standard solutions
3. System transitions 6 standard solutions

4. Detection and measurement 17 standard solutions
5. Strategies for simplification and improvement 17 standard solutions

Total: 76 standard solutions

The 76 Standard Solutions are used to solve relatively common
optimization problems. Further more, they are useful for level three
inventive problems. Level 3 inventions significantly improve existing
systems, and represent 18% of the patents. Typically, the 76 Standard
Solutions are used as a step in ARIZ, after the Su-F Model has been
developed and any constraints on the solution have been identified.
Standards and Su-F are linking tightly each other. Before use Standards, a
Su-F Model of technical problem must be constructed mostly.

Standards are the precepts of synthesis and transformation with the aim
to overcome or circumvent technical and physical contradictions.* When a
problem is solved with the help of Standards, there is no need to formulate a
contradiction. For easy to orient in Standards, some algorithms for choosing
the right Standards had been designed. In an algorithm which is base for
development of the CAI system concerning Standards, different Standards
were selected according various constraints.

3. THE CAI BASED TRIZ

After more than 50 years development and many successful applications
in superior companies in the world, TRIZ is regarded as a useful innovation
methodology in practice. Computer Aided Innovation software based on
innovational theory is a kind of CAD that is suitable for conceptual design
stage’. TRIZ-based software as the main content of CAI developed rapidly in
recent years.

TRISolver 2.1™ js the early English-language version of the CAI
software from TRISolver Consulting Group in Germany. The Invention
Machine in America had issued TechOptimizer, and than upgrade to
Goldfire Innovator. Another America firm Ideation International developed
the Innovation WorkBench (IWB) and so on. Those English-language
software of CAI integrate the concepts, principles and tools of TRIZ. Those
CAL software were applied in practice and made great success. But to use of
Standards, some of them mention little or no, some is just a database or a
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guide to Standards knowledge. How to use the Standards in CAI software
need develop.

In china, some kinds of English-language version software such as
Goldfire Innovator were introduced. For the limitation of language and
thinking custom, that kind of software is hard success completely. Many
Chinese-language version CAI software were developed by university or
institute organization. But most of them are experiment. InventionTool1.0
and 2.0 based on TRIZ had been completed by Hebei University of
Technology and were in commercial.

4. THE DEVELOPMENT OF STANDARDS SYSTEM

According to the algorithm for using 76 Standard Solutions, a Standard
Solutions module of InventionTool CAI software is developed. In one CAI
software it is realized not only to support technical knowledge but to solve
problem using in 76 Standard Solutions systemically.

A software development process is fallen into 6 steps in term of the
lifecycle of software: analysis by Fusion method, design, implementation,
module test, system test and executing. The Standard Solution module
follows the same process. Object-Oriented method’ is the mainstream
method to develop software. Fusion method integrated and expended the
advanced characteristics of some other Object-Oriented methods. The
module analysis obeys Fusion method, and implement with VC++ language
and XML.

Several object models have been created during the software
development process. Each object model presents one aspect of the software.
The total of object models make up of the object model of Standards System.
A life-cycle model of the Standards module includes operators occurring
orders, operations is then established.

XML (eXtensible Markup Language) is used to develop the interface of
the software. XML Standard by W3C (World Wide Web Consortium) .
For its extensible, structured and self-describe data, XML is more impactful
then HTML. This software use a mode of XML+XSL—~HTML. On its
strong suit of data transfer and data store, XML also can be used to update
the CAI software.

5. CONCLUSION

With minutely analyzing on TRIZ method, Su-F model and 76 Standard
Solutions, according to the algorithm for using Standard Solutions, the
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Standard Solutions module software is completed. The development process
supported by Object-Oriented method, VC++ language and XML. Compared
with others CAI software based TRIZ in the world, InventionTool and its
Standard Solutions module have their own characters and value.
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Figure 4. interface of Stanards Module
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