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Figure 1: Problems of a Quality Manager. Figure 2: Problem solving method using TRIZ crossover QMS application
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Quality experts today often face problems that cannot be solved 
with classical quality tools. If in the past it was sufficient for us 
to master processes, today’s expectations are directed towards 
raising added value and lowering costs with the greatest possible 
use of available resources. Successful solutions are emerging, 
which are not technological breakthroughs, but often software 
solutions (e.g. mobile applications) that enable the exploitation of 
existing resources to improve services (solving specific problems 
and creating new values), such as UBER for personal transport, 
AIRBnB for accommodation and similar. This cannot be achieved 
using classic quality tools. Methods such as TRIZ, De Bono’s 
6 hats and others which help to improve creativity in order to 
achieve innovative solutions must be used.

From the start a Quality professional is faced with a problem for 
which he must find the most appropriate solution in the shortest 
possible time. For that purpose we developed an application 
based on TRIZ (Theory of Inventive Problem Solving) entitled TRIZ 
crossover QMS, which is intended to use TRIZ in the field of quality 
management. It represents a kind of TRIZ calculator for mobile 
phones that work with an Android operating system. 

The application TRIZ X QMS is FREE available on the 
Google Play Store.

Using it is simple:
• enter a formal description of the problem in the application, 

• determine the ideal end result - the goal that we seek to get 
as close as possible and 

• create a list of available resources.

As a result, the application will show a set of inventive principles that 
we can employ to approach the chosen goal. When we press the 
button of the selected inventive principle, the image that represents 
the idea trigger (graphic illustration of the inventive principle) is 
displayed on the screen, and the next tap on the screen will show 
a recommendation for the realization of a certain inventive principle, 
where the specific methods are usually given. A more detailed 
description of the methods can be found in “Instructions for Use; 
TRIZ Crossover QMS Application V 1.1.2” booklet at http://www.
creativ-plus.si/triz.

ht tp://www.creat iv-p lus.s i / t r iz/Navigat ing%20TRIZ%20
crossover%20QMS%20application_3a.pdf 

The following is a practical example of solving problems in the 
field of training with the help of the application.

1. Problem description 

Organizations that need to train their employees want to provide 
them with a necessary and modern set of skills to ensure their 
competitiveness.

Due to the rapid progress of science and technology, the need for 
knowledge and skills is increasing, while the resources (lecturers, 
premises, equipment, etc.) that we have at our disposal are 
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Figure 3: Formal description of a problem

Figure 4: Determination of system contradictions

Figure 5: Determination of an Ideal Final Result (IFR)

Figure 6: Identification of all possible resources that may be used for 
improvement

Figure 7: Seeking a solution for the identified contradiction

mostly limited. The burden on lecturers, professional staff and 
employees is increasing, and this leads to fatigue, which diminishes 
the willingness of employees to attend training and education.

The ideal solution may not be available, but it shows us the direction 
that leads to improvement.

First we analyze the potential resources that can be used to 
make improvements, as shown in Figure 6. In the following, 
we define the inventive principles (these are the concepts) with 
which the improvements can be realized. An example is shown 
in Figure 7.

There are 40 inventive principles to solve problems. In this step we 
need to find out which inventive principles lead us to solving the 
problem. The simplest way is to consider each of the 40 inventive 
principles to find out how we can use them to solve our problem. 
Since this is a time-consuming task, we can help ourselves using 
certain tools (e.g. a contradictory matrix that links characteristics to 
inventive principles.

2. Determine contradictions in a 
system

4. Determination of available 
resources for solution

3. Formulation of an ideal solution
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Figure 8: Identify inventive principles that can be used for a solution

Figure 9: Symbol for 
inventive principle No. 

24 – Intermediary

Figure 10: Symbol for 
inventive principle No. 

26 – Copying

Figure 11: Symbol for 
inventive principle No. 

28 – Replacing the 
mechanical system

The application is designed so that the inventive principles that 
enable a certain improvement will be highlighted with a green 
color: the stronger the color, the greater the influence on the 
problem solving problem.

We consider the selected inventive principles and resources 
that we identified in the table in Figure 6. Inventive principles are 
presented as keys on the screen. By pressing the key, a graphic 
presentation of the inventive principle is first shown, which 
triggers our thinking towards the application of the principle for 
solving our problem. The next click on the screen shows a set of 
guidelines for applying the principle in different situations.

Intermediary
a. To implement the activities involved 

in the training process, we use an 
intermediary or intermediate process:
• External experts provide information 

on real problems based on their 
practical experience.

• Activate external or extra support 
with substitute lecturers.

• Create interdisciplinary time.
• llow the audience to gain practical 

experience in working in processes 
or participate in projects to solve real 
tasks.

• Inclusion  of  an  external  con–
sultant for sensitive topics in solving administrative 
complications.

Copying
a. Instead of expensive or unavailable

equipment, use cheap copies.
Get demo versions or copies of 
hardware / software from large 
manufacturers or distributors in order 
to demonstrate the functioning of the 
equipment to the audience.

b. Replace an event or process with 
optical copies:
• Use on-line videos of lectures.
• Lectures  are  supplemented  or 

enlarged with videos of lectures by 
well-known experts (e.g. J.M. Juran, 
W. Edwards Deming, Steve Jobs) 

• Use  projections  of  teaching 
materials from lectures or recordings of real cases 
from the processes for which they are trained.

c. If optical copies already exist, use different presentations 
that better illuminate the issues:
• Include  simulations  in  exercises  to  gain  practical 

experience. 
• Use graphic and visual presentations.

Mechanical substitution
a. Replace mechanical methods with 

sensory (optical, acoustic, etc.) modes – 
use distance learning:
• Create video lectures and replace 

them with real lectures or physical 
attendance at lectures. 

• Use electronic communication.
• Include  an  innovative  teaching 

method that is adapted to activities 
rather than lessons.

b. Use  electrical,  magnetic  and 
electromagnetic fields to interact with 
objects:
• Use groups (teams) and teamwork 

to solve practical exercises. 
• Replace electronic communication 

(use of videoconferences, elections, 
etc.) for physical participation. 

• Use and implement distance learning methods.
c. Change  the  static  fields  into  a  dynamic  and  unstructured 

into structured:
• Enable real-time communication using web and mobile 

technologies. 
• Create opportunities and tasks in order to help more 

experienced workers help younger ones.
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Figure 12: Symbol for 
inventive principle No. 
32 – Change in color

Figure 13: Choosing the most 
suitable solution

Figure 14: Predict development of the system and implement the solution

Figure 15: A solution to the problem must improve the satisfaction of all 
participants in the process
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Color Changes
a. Change the color of an object or an  

external environment:
• Increase the diversity of members in 

the group (e.g. the use of 6 thinking 
hats by Edward de Bono [2]). 

• Provide  lecturers  with  different 
approaches, styles and experiences. 

• Introduce external collaborators in the
process of transferring knowledge and 
experience.

b. Change the transparency of an object 
or an external environment:
• Provide a clear vision and mission of 

our organization. 
• Group  participants  into  work  groups  for  exercises, 

seminars and projects.
c. In order to increase transparency, use color additives or 

luminescent elements:
• Use graphic presentations. 
• Align the colors to achieve the desired effects.

d. Change the properties of the object’s radiation:
• Change  behavior  patterns  in  order  to  better  adapt  to 

trainees’ needs and abilities.

5. Select the most appropriate 
solution

6. Implementation of the solution 

The solution to the problem is as 
follows.
a) We record all lectures and 

allow listeners to view them in 
the event of a delay or desire to 
consolidate the lecture.

b) Lectures include videos of 
lectures by well-known experts 
(J. M. Juran, W. Edwards 
Deming, Steve Jobs)

c) We  also  ensure  that  all 
materials used for lectures are 
available online.

d) Students  may  discuss  any 
additional questions with the 
lecturer after lectures or when 
they encounter problems in 
practice.

e) By doing so, we solve the 
problem of delay or inability to 
attend training seminars, but we also allow free access to 
learning content in free time, thus making use of the available 
time.

The solution that we have seen as the most appropriate may not 
achieve the ideal end result, but the progress from baseline to ideal 
solution can be a significant improvement in the client’s eyes and 
make concrete savings for the organization.

Additional materials for using the TRIZ method to improve 
quality management systems:
http://www.quality-assurance-solutions.com/TRIZ-ISO-9001-1.html
http://www.quality-assurance-solutions.com/TRIZ-ISO-9001-two.html
http://www.quality-assurance-solutions.com/TRIZ-ISO-9001-Three.html
http://www.quality-assurance-solutions.com/TRIZ-ISO-9001-FourAndFive.html
http://www.quality-assurance-solutions.com/TRIZ-ISO-9001-Six.html
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