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Motivation
• Science/research is a large “sector of economy” that produces new

knowledge.
 There are more than 8 million researchers worldwide (7.5 million in 2013) [1]
 more than 1.2 million publications annually (1.2 million in 2014) [1].
 global expenditures in R&D worldwide is about 1 700 billion $ [2].
 more than 28 000 Universities worldwide [3].

• The researchers are evaluated by number of quality of their publications,
which solve technological problems, provide new solutions or
observations.

• In science there is no widespread methodology how to achieve good
scientific results. High-results are achieved by talented persons;

• TRIZ as technology for problem solving can support researchers to
achieve excellent scientific results

[1] UNESCO science report: towards 2030, https://unesdoc.unesco.org/ark:/48223/pf0000235406

[2] http://uis.unesco.org/apps/visualisations/research-and-development-spending/

[3] http://www.webometrics.info/en/node/54
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Research projects
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Scientific Projects
• Public funding is given to research institutes and universities in competition based calls
• Projects: 3 years, 3-7 persons, 600 000 $, outcomes: publications, patents, know-how. 

Application document 20 - 50 pages.
• Funders: 

• National Science Funds
• European Framework program – Horizon 2020 Program
• European Structural Funds
• University grants

• In USA: 
• National Science Foundation (NSF)
• Army grants (DARPA)
• Other

• Industry grants 
(typically thorugh direct contact 
between company and 
research unit/university)
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1. Rules of Funder

2.2. Research team
- Leader
- Main researchers
- Assistants, students

2.1. Research topic

Single/several organisations
- research institution/University
- SME

- Research fundamental /applied
- Product development
- Collaboration/networking
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- Evaluation criteria
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2.3. Planned results
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Example of call rules
(Horizon 2020)
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Research example – Whispering gallery mode 
resonators

Resonance shifts from:
- Temperature
- Humidity
- Attached biomoleculeshttps://www.mdpi.com/1424-8220/17/9/2095



Fabry –Perot resonator Spherical resonator

Lithographically made microringArchimedean Spiral-type resonator

Example of scientific solutions

Lee, H., Suh, M., Chen, T., Li, J., Diddams, S. A., & Vahala, K. J. (2013). Spiral resonators for on-chip laser 
frequency stabilization. Nature Communications, 4, 1–6. https://doi.org/10.1038/ncomms3468
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Scientific work flow and 
TRIZ advices for it
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Problem selection system
Problem 
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Problem selection system

System 1

Problem 
selection 
system

Pool of 
ideas

problems
Hybrid system design

Reading of scientific literature

System 2 Excellent scientists inform about problems

System 3 Almost arbitrary/“attractive”/on a surface 
problem in the field 

System 4 Funders define problems
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System 6 Following, repeating what other researchers do

Laws of evolution, standards,
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Hybrid system design
System 1 
read 
scientific 
literature

System 2 
Other 
scientist 
define 
problem

System 3
Arbitrary 
problem

System 4
Funders 
define 
problem

System 5
TRIZ analyses

System 6
Repeating 
others

Time to get 
problems - 4 - 1 3 2 1 3
Quality of 
Problems 3 2 -2 2 4 3
Solvability of 
problems 2 -1 0 1 4 4
Impact of 
Solutions 3 2 -2 4 4 1
Expected 
citation of 
solution

4 3 1 2 3 0

Select the base system – 6. Repeating others

Finding how to include best aspects of other systems 
System 5 inclusion is valuable



Problem solving system Problem 
solving 
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Problem Solving system
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resources

Ideal soluton
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(other labs, other problems)

close resources 
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TRIZ advice: at first use 
available resources



Problem solving system
problems

solutions

Energy dissipates and therefore does not come to solution

Current system analyses

I analyse and analyse problems, and does not come to solution



Problem solving systemproblems
solutions
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Problem solving system

problems
solutions

TRIZ advice: System becomes more ideal if some of its functions 
is realized by other systems (super-systems).
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SupersystemsGeneral learning 
super-system



Problem solving – current system

Initial problem,
Technical system

Problem and network of relation
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Initial problem,
Technical system
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microresonatorElement 1

Element 2

Element 3 

TRIZ advice: formulate compact problem -
contradiction, Substance Field notion (Standards) 



microresonator

Element 1

Element 2

Element 3 

TRIZ advice: formule compact problem - contradiction, Substance Field notion (Standards) 

Problem 1
How to produce smooth surface
of microresonators

Problem 2
How to stabilise gap 
between resonator and 
prism

Problem 3
How to prohibit the 
absorption of moisture on 
Silica surface



Problem solving system
problems

solutions

Sub-problem 1

Sub-problem 2

Sub-problem 3

TRIZ tools to solve problems:
- Ideality principle
- Laws of system development
- ARIZ
- System of Standards
- Elimination of System (Technical) Contradictions
- Physical effects
- and other
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- minimal system
- Hybrid System
- Laws of System Development
- Lines of System development

TRIZ incorporation: 
- Solving technical 

problems by using all 
elements of TRIZ
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- minimal system



Selected systems

Pool of ideas Experiments, Calculations

Results Publications
patents

Roadmap for TRIZ
Application in 
Research projects


