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WORKSHOP ASSISTANCE SYSTEM AND WORKSHOP ASSISTANCE 

METHOD 

 

INCORPORATION BY REFERENCE 

 The present application claims priority from Japanese patent 5 

application JP 2018-188381 filed on October 3, 2021, the content of which is 

hereby incorporated by reference into this application.  

 

BACKGROUND OF THE INVENTION 

 This invention relates to a workshop assistance system. 10 

 A workshop in which knowledgeable persons having various kinds of 

knowledge are gathered to give opinions has been a way to think of ideas for a 

new technology or a new service.  An innovative idea that has never been 

heard of may be born by consolidating opinions of different perspectives.  

However, it is difficult to gather knowledgeable persons having various kinds 15 

of knowledge for a workshop, and an actual workshop is often held among 

some of the knowledgeable persons who can attend.  In this case, knowledge 

of the knowledgeable persons is not well-rounded, and knowledge outside 

specialized areas of the knowledgeable persons cannot be made use of.  In 

particular, an innovative idea is thought to be born when knowledge in one 20 

field and knowledge in a different field that has not customarily been 

connected to the former field are joined.  A system configured to assist in 

thinking of an idea that makes use of knowledge in different fields without 

attendance of knowledgeable persons having various kinds of knowledge to a 

workshop is therefore wanted. 25 

 Background art in a technical field of this invention includes the 

following related art.  In JP 2017-59069 A, there is described an information 

providing apparatus including: a reception module configured to receive input 

information; an identification module configured to identify a field to which 
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the input information belongs; an extraction module configured to identify a 

set including a plurality of pieces of information that have predetermined 

relativeness from information that belongs to the identified field, generate a 

plurality of new sets from the identified set by combining the identified set 

with a plurality of pieces of information that indicate predetermined operation, 5 

and extract information that has an attribute satisfying a predetermined 

condition in terms of the degree of similarity to an attribute originating from 

information that is included in the new sets; and an output module configured 

to output the extracted information. 

 10 

SUMMARY OF THE INVENTION 

 The technology disclosed in JP 2017-59069 A is a technology for 

assisting a user in thinking by acquiring, as the input information, users' 

utterances and the like during brainstorming or a similar meeting, identifying 

a field of contents of a discussion based on the acquired information, and 15 

outputting, via a robot or the like, information of similar contents of a 

discussion in a different field, and can be used to present information that 

describes similar contents of a discussion in a different field.  However, it is 

not often that a new service or a new technology is discussed from start to 

finish in a workshop, and a workshop more commonly has a plurality of 20 

phases, for example, a phase in which a customer's problem is discussed, a 

phase in which a value thereof is discussed, a phase in which technologies 

and products that may be made use of are discussed, and a phase in which all 

contents of the discussion are used as reference in devising a new service or 

technology.  In a workshop thus having a plurality of phases, information 25 

required by participants varies from phase to phase, and the presenting of 

information of similar contents of a discussion in a different field is not enough 

in some cases. 

 This invention has been made in view of the above, and an object 
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thereof is to assist participants in thinking of an idea by acquiring audio data 

that is generated during a workshop, and presenting information that is 

retrieved from a database appropriate for a phase of the workshop. 

 The representative one of inventions disclosed in this application is 

outlined as follows.  There is provided a workshop assistance system, which 5 

includes a computer having an arithmetic apparatus configured to execute 

predetermined processing, a storage device coupled to the arithmetic 

apparatus, and a communication interface coupled to the arithmetic 

apparatus, the computer being configured to access solved problem case data 

including information of solved cases that correspond to problem data, the 10 

workshop assistance system comprising: a problem processing module 

configured to search, by the arithmetic apparatus, solved cases based on 

problem data that is generated from a discussion among participants; and an 

idea generation module configured to present, by the arithmetic apparatus, 

idea data including the generated problem data and information of the solved 15 

case found in the search to the participants.  

 According to at least one aspect of this invention, participants of a 

workshop can be assisted in thinking of an idea, and a specific deliverable 

with a high customer value can be generated in the workshop.  Objects, 

configurations, and effects other than those described above are revealed in 20 

the following description of at least one embodiment. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

 FIG. 1 is a diagram for illustrating an example of an overall 

configuration of the workshop assistance system.  25 

 FIGs. 2, 3A, 3B and 4 are overall flowcharts of the workshop assistance 

system.  

 FIG. 5 is a flowchart of an example of processing of the problem data 

generation program.  
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 FIGs. 6A and 6B are flowcharts for illustrating an example of 

processing of the problem data processing program.  

 FIG. 7 is a flowchart for illustrating an example of processing of the 

idea data generation program.  

 FIG. 8 is a flowchart for illustrating an example of processing of the 5 

technology and product search program.  

 FIG. 9 is a flowchart for illustrating an example of processing of the 

idea brush-up program.  

 FIG. 10 is a flowchart for illustrating an example of processing of the 

role-based display varying program.  10 

 FIG. 11 is a diagram for illustrating a configuration example of the 

problem data.  

 FIG. 12 is a diagram for illustrating a configuration example of the 

business field-based problem pattern data.  

 FIG. 13 is a diagram for illustrating a configuration example of the 15 

social problem pattern data.  

 FIG. 14 is a diagram for illustrating a configuration example of the 

technology and product data.  

 FIG. 15 is a diagram for illustrating a configuration example of the idea 

data.  20 

 FIG. 16 is a diagram for illustrating a configuration example of the 

solved problem case data.  

 FIG. 17 is a diagram for illustrating a configuration example of the 

workshop data.  

 FIG. 18 is a diagram for illustrating an example of a business 25 

field-based problem pattern display screen.  

 FIG. 19 is a diagram for illustrating an example of a social problem 

pattern display screen.  

 FIG. 20 is a diagram for illustrating an example of a technology and 



 5 

product display screen.  

 FIG. 21 is a diagram for illustrating an example of a technology and 

product display screen.  

 FIG. 22 is a diagram for illustrating an example of a category selection 

screen.  5 

 FIG. 23 is a diagram for illustrating an example of a solved problem 

case display screen.  

 FIG. 24 is a diagram for illustrating an example of a case details 

display screen.  

 FIG. 25 is a diagram for illustrating an example of a screen of a 10 

framework.  

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

 At least one embodiment of this invention is described in detail with 

reference to FIG. 1 to FIG. 25. 15 

 A workshop assistance system 115 of at least one embodiment is a 

system for providing assistance in thinking of an idea in a workshop by 

making use of contents of a discussion among a facilitator 104 and 

participants 107 to search a database appropriate for a phase of the workshop 

and present information that is found through the search. 20 

 FIG. 1 is a diagram for illustrating an example of an overall 

configuration of the workshop assistance system 115. 

 The facilitator 104 and participants 107 of the workshop are looking at 

a framework 100 for organizing contents of the discussion based on phases of 

the workshop, and are carrying a terminal 105 or terminals 106 on which 25 

information required to generate an idea by the system is displayed.  The 

terminals 105 and 106 are, for example, tablet terminals or portable 

computers, and it is sufficient for the terminals 105 and 106 to have at least a 

function of inputting and outputting information by coupling to a network 114.  
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Information on the participants 107 is set to the terminals 105 and 106, and 

contents of display on a screen can be varied depending on roles of the 

participants 107.  The framework 100 may be presented on paper or a video 

display apparatus.  There may be one framework 100 or more than one 

framework 100.  The framework 100 of one type and the framework 100 of 5 

another type may be used in combination.  A display example of the 

framework 100 is described later with reference to FIG. 25. 

 An audio collection apparatus 112 is further provided in order to 

record contents of a discussion held during the workshop.  The audio 

collection apparatus 112 may be configured so that the facilitator 104 and the 10 

participants 107 each hold one microphone, or may be configured so that a 

plurality of microphones configured to collect people's audio are housed in one 

casing.  When the microphones of the audio collection apparatus 112 are 

housed in one casing, an utterer may be identified with the use of a technology 

of recognizing an utterer, or with the use of directional microphones from a 15 

direction of the utterer.  Contents of the utterance may be weighted by a 

magnitude based on the role of the identified utterer.  An AI speaker capable 

of interactive conversation may be employed for the audio collection apparatus 

112.  The audio collection apparatus 112 may also be configured so as to use 

a combination of a microphone held by the facilitator 104 and microphones 20 

housed in one casing to be used by the participants.  The audio collection 

apparatus 112 uses a general computer 113 to transmit collected audio data 

over the network 114 to the workshop assistance system 115. 

 Information generated by this system is transmitted to the terminal 

105 via the network 114 and the computer 113 as well. 25 

 The workshop assistance system 115 is a computer system that 

includes a data server 120 and a calculation server 140, and serves as the 

executor of a workshop assistance method of the at least one embodiment.  

Of the above-mentioned components, the data server 120 is a general server 
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apparatus, and includes a central processing unit (CPU) 122, a memory 123, 

which is a storage apparatus including a RAM or a similar volatile storage 

element, a network interface 121, and an auxiliary storage apparatus 124. 

 The CPU 122 operates in accordance with a program stored in the 

memory 123 to provide required functions as an arithmetic apparatus.  The 5 

network interface 121 is an apparatus configured to handle communication 

processing in communication to and from the computer 113, which 

communicates the audio data, and the terminals 105 and 106 for viewing a 

recommendation screen, by coupling to the network 114.  The auxiliary 

storage apparatus 124 is a storage apparatus including an appropriate 10 

non-volatile storage element, for example, a solid state drive (SSD) or a hard 

disk drive.  The auxiliary storage apparatus 124 holds problem data 125, 

business field-based problem pattern data 126, social problem pattern data 

127, technology and product data 128, idea data 129, solved problem case 

data 130, and workshop data 131.  Those pieces of data are stored in the 15 

auxiliary storage apparatus 124 in a database format. 

 The problem data 125 is obtained by recording, with the audio 

collection apparatus 112, utterances of the facilitator 104 and participants 

107 of the workshop on a problem-by-problem basis with regards to problems 

being discussed, converting the recorded contents of the discussion into text 20 

by a speech recognition technology, and storing the text and information on a 

title given to each problem.  Details of the problem data 125 are described 

later with reference to FIG. 11. 

 The business field-based problem pattern data 126 is configured to 

store a problem common to a business field, for example, the manufacturing 25 

industry, the financial industry, or the healthcare industry, for each business 

operation process.  Details of the business field-based problem pattern data 

126 are described later with reference to FIG. 12. 

 The social problem pattern data 127 is configured to store a social 
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problem and details thereof, as well as a key performance indicator (KPI) 

designed to solve the problem.  Details of the social problem pattern data 127 

are described later with reference to FIG. 13. 

 The technology and product data 128 is configured to store a name of a 

technology or a product, an outline of the technology or the product, a solved 5 

problem, an effect, and other types of information.  Details of the technology 

and product data 128 are described later with reference to FIG. 14. 

 The idea data 129 is configured to store a name and details of an idea 

thought of in a workshop, a conceptor, a solved problem, a product and 

technology that is made use of, and other types of information.  Details of the 10 

idea data 129 are described later with reference to FIG. 15. 

 The solved problem case data 130 is configured to store information 

about a case in which a problem has been solved, for example, the case's name, 

business field category, outline, and problem, and a technology that has been 

made use of.  Details of the solved problem case data 130 are described later 15 

with reference to FIG. 16. 

 The workshop data 131 is configured to store a category of a business 

field in which a theme of a workshop is found, and information (a name, a role, 

and the like) on participants of the workshop.  Details of the workshop data 

131 are described later with reference to FIG. 17. 20 

 The data 125 to data 131 described above may be stored in the single 

auxiliary storage apparatus 124, or may be stored by being divided among a 

plurality of storage apparatus.  The same applies to the calculation server 

140 described below. 

 Some processing executed by the CPU 122 by running a program may 25 

be executed by another arithmetic apparatus (for example, a 

field-programmable gate array (FPGA)) or by hardware, for example, an 

application-specific integrated circuit (ASIC). 

 A program executed by the CPU 122 is provided to the data server 120 
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via a removable medium (a CD-ROM, a flash memory, or the like) or a network 

and is stored in the non-volatile auxiliary storage apparatus 124, which is a 

non-transitory storage medium.  It is therefore recommended for the data 

server 120 to include an interface for reading data from a removable medium. 

 The data server 120 is a computer system physically configured on a 5 

single computer, or configured on a plurality of logically or physically 

configured computers.  The data server 120 may perform processing in 

different threads on the same computer, or may perform processing on a 

virtual computer built from a plurality of physical computer resources. 

 The calculation server 140 is a general server apparatus, and includes 10 

a central processing unit (CPU) 142, a memory 143, which is a storage 

apparatus including a RAM or a similar volatile storage element, a network 

interface 141, and an auxiliary storage apparatus 144.  The calculation 

server 140 holds a problem data generation program 145, a technology and 

product search program 146, a problem data processing program 147, an idea 15 

brush-up program 149, and a role-based display varying program 150.  The 

calculation server 140 selectively executes those programs as required, to 

thereby implement corresponding functions. 

 The problem data generation program 145 is a program for generating 

the problem data 125 from contents of a discussion about a problem in 20 

response to a trigger for ending a discussion that includes a problem number.  

A procedure of processing executed by the problem data generation program 

145 is described later with reference to FIG. 5. 

 The technology and product search program 146 is a program for 

calculating a degree of similarity between the idea data 129 and the 25 

technology and product data 128, or calculating, by using audio input of "Are 

there technologies or products related to this idea?" or a similar utterance as a 

trigger, a degree of similarity between contents of a discussion right before the 

trigger and the technology and product data 128, and presenting a technology 
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or a product that has a high degree of similarity to workshop participants.  A 

procedure of processing executed by the technology and product search 

program 146 is described later with reference to FIG. 8. 

 The problem data processing program 147 is a program for calculating 

a degree of similarity, to the problem data 125, of one of the business 5 

field-based problem pattern data 126, the solved problem case data 130, the 

technology and product data 128, and the social problem pattern data 127 

that is determined by information serving as a trigger, and presenting an item 

high in degree of similarity to the facilitator 104 and participants 107 of the 

workshop.  A procedure of processing executed by the problem data 10 

processing program 147 is described later with reference to FIG. 6A and FIG. 

6B. 

 The idea brush-up program 149 is a program for displaying a case, a 

technology or a product, a social problem, a discussed problem, or the like in 

response to an utterance spoken by the facilitator 104 when the facilitator 104 15 

wants a brush-up on an idea proposed by the participants 107 of the 

workshop.  A procedure of processing executed by the idea brush-up 

program 149 is described later with reference to FIG. 9. 

 The role-based display varying program 150 is a program for varying 

display contents depending on roles of the participants 107 of the workshop.  20 

A procedure of processing executed by the role-based display varying program 

150 is described later with reference to FIG. 10. 

 The calculation server 140 holds those programs in a database 151 in 

advance, and the CPU 142 reads the programs out of the memory 143 to serve 

as processing modules configured to execute the various types of processing.  25 

In the following description, the actor of processing described in a sentence 

that has a program as its subject is actually the CPU 142, which executes the 

program, and the subject may be replaced with the CPU 142. 

 The network interface 141 is an interface for coupling to the data 
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server 120 via a network (not shown), or via the network 114. 

 The database 151 is configured on the auxiliary storage apparatus 144, 

and may store the same data as the data stored in the auxiliary storage 

apparatus 124 of the data server 120.  When executing a program, the 

calculation server 140 reads data to be analyzed out of the data server 120, 5 

temporarily stores the data in the memory 143, and implements various 

functions by executing processing with the CPU 142. 

 Results of the processing executed by the calculation server 140 are 

displayed on the terminals 105 and 106, to which results are output, via the 

network interface 141. 10 

 Some processing executed by the CPU 142 by running a program may 

be executed by another arithmetic apparatus (for example, a 

field-programmable gate array (FPGA)) or by hardware, for example, an 

application-specific integrated circuit (ASIC). 

 A program executed by the CPU 142 is provided to the calculation 15 

server 140 via a removable medium (a CD-ROM, a flash memory, or the like) or 

a network and is stored in the non-volatile auxiliary storage apparatus 144, 

which is a non-transitory storage medium.  It is therefore recommended for 

the calculation server 140 to include an interface for reading data from a 

removable medium. 20 

 The calculation server 140 is a computer system physically configured 

on a single computer, or configured on a plurality of logically or physically 

configured computers.  The calculation server 140 may perform processing in 

different threads on the same computer, or may perform processing on a 

virtual computer built from a plurality of physical computer resources. 25 

 In the example described above, the data server 120 and the 

calculation server 140 are separate servers in the configuration illustrated in 

FIG. 1.  The two servers, however, may be a single server, or a system in 

which separate servers store different types of data and execute different 
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programs may be employed. 

 In the mode described above, the facilitator 104 and the participants 

107 carry the terminal 105 and the terminals 106, respectively, on which 

results are viewed.  However, a video apparatus on which information can be 

shared by all may be utilized.  Possible examples of the video apparatus 5 

include a large-sized touch panel display and an interactively operable 

projector having an operation detection function. 

 Actual procedures in the at least one embodiment are described below 

with reference to the drawings. 

 FIGs. 2, 3A, 3B, 4 are diagrams for illustrating an example of 10 

information exchange among the facilitator 104 and participants 107 of the 

workshop, the workshop assistance system 115, and the data server 120, as 

well as a processing flow.  The following description takes information by 

audio input as a typical example, but other forms of utterance and 

information input on a terminal screen may also be used. 15 

 As illustrated in FIG. 2, the workshop assistance system 115 first 

recognizes a start of a problem discussion 218 by acquiring predetermined 

input (for example, audio information that is "Problem discussion starts now." 

210 by the facilitator 104), and the problem data generation program 145 then 

starts Processing 1 (213, illustrated in FIG. 5).  The workshop assistance 20 

system 115 next acquires contents of the problem discussion by the 

participants 107 as audio data (211).  At an end of the discussion, the 

workshop assistance system 115 acquires predetermined input (audio 

information of a specific keyword including a problem number, for example, 

"That was Problem 1." 212 by the facilitator 104) as a trigger for ending the 25 

discussion.  This prompts generation of the problem data 125. 

 The workshop assistance system 115 next searches the business 

field-based problem pattern data 126, with text data 1104 of the problem data 

125 as a keyword (214), to acquire business field-based problem pattern data 
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similar to the problem (215).  It is recommended for the workshop assistance 

system 115 to create, in the search, a search query including words that are 

obtained by breaking the text data 1104 of the problem data 125 into parts 

with a morphological analysis technology or the like.  The workshop 

assistance system 115 may search a problem 1205 of the business field-based 5 

problem pattern data 126, or may search the entire business field-based 

problem pattern data 126. 

 When acquiring predetermined input (for example, audio information 

that is "Discussion of business field-based problems starts now." by the 

facilitator 104), the workshop assistance system 115 executes the problem 10 

data processing program 147 (Processing 2) to process the acquired business 

field-based problem data and the problem data (216, illustrated in FIG. 6A and 

FIG. 6B).  The workshop assistance system 115 uses, for example, a screen 

illustrated in FIG. 18 to present recommendation on the business field-based 

problem data to the facilitator 104 and the participants 107 based on a result 15 

of ranking by the problem data processing program 147 (217).  The workshop 

assistance system 115 repeats the processing from 211 to 217 until every 

problem is discussed (219). 

 The workshop assistance system 115 subsequently acquires 

predetermined input (for example, audio information that is "Value discussion 20 

starts now." 231 by the facilitator 104), and recognizes a start of a value 

discussion 230.  The workshop assistance system 115 then searches the 

social problem pattern data 127 with the text data 1104 of the problem data 

125 as a keyword (232) to acquire social problem data similar to the problem 

(233).  It is recommended for the workshop assistance system 115 to create, 25 

in the search, a search query including words that are obtained by breaking 

the text data 1104 of the problem data 125 into parts with a morphological 

analysis technology or the like.  The workshop assistance system 115 may 

search problem details 1303 of the social problem pattern data 127, or may 
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search the entire social problem pattern data 127.  A thesaurus in which 

synonyms of various words are organized may be used in the search.  The 

problem data processing program 147 next starts Processing 2 (234, 

illustrated in FIG. 6A and FIG. 6B). 

 The workshop assistance system 115 then uses, for example, a screen 5 

illustrated in FIG. 19 to present the social problem data to the facilitator 104 

and the participants 107 based on a result of ranking by the problem data 

processing program 147 (235).  The social problem data may be displayed one 

problem at a time, or may be presented for the entire problem discussion. 

 The workshop assistance system 115 subsequently acquires 10 

predetermined input (for example, audio information that is "Technology 

discussion starts now." 241 by the facilitator 104), and recognizes a start of a 

technology discussion 240.  The workshop assistance system 115 then 

searches the technology and product data 128 with the text data 1104 of the 

problem data 125 as a keyword (242) to acquire technology and product data 15 

corresponding to the problem (243).  It is recommended for the workshop 

assistance system 115 to create, in the search, a search query including words 

that are obtained by breaking the text data 1104 of the problem data 125 into 

parts with a morphological analysis technology or the like.  The workshop 

assistance system 115 may search a problem 1405 of the technology and 20 

product data 128, or may search the entire technology and product data 128.  

A thesaurus in which synonyms of various words are organized may be used 

in the search.  The problem data processing program 147 next starts 

Processing 2 (244, illustrated in FIG. 6A and FIG. 6B). 

 The workshop assistance system 115 then uses, for example, a screen 25 

illustrated in FIG. 20 to present recommendation on technologies and 

products to the facilitator 104 and the participants 107 based on a result of 

ranking by the problem data processing program 147 (245). 

 As illustrated in FIG. 3, the workshop assistance system 115 
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subsequently recognizes a start of first-round ideation 300 by acquiring 

predetermined input (for example, audio information that is "Idea sharing 

starts now." 301 by the facilitator 104), and an idea data generation program 

148 then starts Processing 3 (304, illustrated in FIG. 7).  The workshop 

assistance system 115 next acquires contents of the idea sharing by the 5 

participants 107 as audio data (302).  At an end of the discussion, the 

workshop assistance system 115 acquires predetermined input (audio 

information of a specific keyword including an idea number, for example, 

"That was Idea 1." 303 by the facilitator 104) as a trigger for ending the 

discussion.  This prompts generation of the idea data 129. 10 

 The workshop assistance system 115 next searches the technology 

and product data 128, with text data 1507 of the idea data 129 as a keyword 

(305), to acquire technology and product data corresponding to the idea (306).  

It is recommended for the workshop assistance system 115 to create, in the 

search, a search query including words that are obtained by breaking the text 15 

data 1507 of the idea data 129 into parts with a morphological analysis 

technology or the like.  The workshop assistance system 115 may search the 

problem 1405 of the technology and product data 128, may search an outline 

1404, the problem 1405, and a feature 1406, or may search the entire 

technology and product data 128.  A thesaurus in which synonyms of various 20 

words are organized may be used in the search. 

 The workshop assistance system 115 executes the technology and 

product search program 146 (Processing 4) to process the acquired technology 

and product data and the problem data (307, illustrated in FIG. 8).  The 

workshop assistance system 115 uses, for example, a screen illustrated in FIG. 25 

21 to present recommendation on the technology and product to the facilitator 

104 and the participants 107 based on a result of ranking by the technology 

and product search program 146 (308).  The workshop assistance system 

115 repeats the processing from 301 to 308 until every problem is discussed 
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(309). 

 In the processing described above, the audio input of "That was Idea 

1." by the facilitator 104 is required at the end of the idea discussion in order 

to structure contents of the discussion on an idea-by-idea basis.  Another 

method may be processing of converting audio information during a period 5 

that precedes input of audio information that is "Are there technologies or 

products related to this idea?" by a length of time (for example, 3 minutes) set 

in advance into text as the contents of the discussion.  This method is 

unusable for idea-by-idea structuration, for example, Idea 1 and Idea 2, but 

enables limiting acquisition of information on technologies and products only 10 

to an idea that interests the facilitator 104. 

 The workshop assistance system 115 next searches the solved problem 

case data 130, with text data 1104 of the problem data 125 as a keyword (322), 

to acquire solved problem case data corresponding to the problem (323).  It is 

recommended for the workshop assistance system 115 to create, in the search, 15 

a search query including words that are obtained by breaking the text data 

1104 of the problem data 125 into parts with a morphological analysis 

technology or the like.  The workshop assistance system 115 may search a 

problem 1605 of the solved problem case data 130, or may search the entire 

solved problem case data 130.  A thesaurus in which synonyms of various 20 

words are organized may be used in the search. 

 The workshop assistance system 115 subsequently acquires 

predetermined input (for example, audio information that is "Think of an idea 

using the recommendation." 321 by the facilitator 104), and recognizes a start 

of second-round ideation 320, at which point the problem data processing 25 

program 147 starts Processing 2 (324, illustrated in FIG. 6A and FIG. 6B).  

The workshop assistance system 115 then uses, for example, a screen 

illustrated in FIG. 23 to present solved problem cases to the facilitator 104 

based on a result of ranking by the problem data processing program 147 
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(325).  The facilitator 104 selects an appropriate case from the presented 

solved problem cases, and the workshop assistance system 115 acquires 

information of the selection by the facilitator 104 (326).  A feedback in the 

form of, for example, an increment in the number of times of selection as the 

solved problem case data 130 is fed back to the selected solved problem case 5 

(327).  Other than the feedback that increases a score, a feedback that 

decreases a score may be included.  The workshop assistance system 115 

may be designed so that a positive number or negative number by which a 

score is to be increased or decreased is input as a feedback.  The workshop 

assistance system 115 may also be designed so that the participants 107 can 10 

input a feedback as well.  In this case, points indicated in the feedback as an 

amount by which a score is to be increased or decreased may be varied 

depending on the roles of the participants 107. 

 The selected solved problem case is then presented to the participants 

107 (328).  Looking at the solved problem case, the participants 107 develop 15 

an idea.  Next, the same processing as 301 to 309 is executed as the second 

round of ideation (330 to 336). 

 As illustrated in FIG. 4, the workshop assistance system 115 

subsequently acquires predetermined input (for example, audio information 

that is "Brush up on Idea 1." 401 by the facilitator 104), and recognizes a start 20 

of an idea brush-up 400, at which point the idea brush-up program 149 starts 

Processing 6 (403, illustrated in FIG. 9).  Next, the workshop assistance 

system 115 acquires predetermined input (for example, audio information 402, 

which serves as a trigger), selects processing required by the idea brush-up 

program 149, and executes the processing.  The workshop assistance system 25 

115 presents search results to the facilitator 104 and the participants 107 

based on results of calculation of the degrees of similarity by the idea 

brush-up program 149 (404).  The workshop assistance system 115 repeats 

the processing from 401 to 404 until brushing up of every idea is finished 
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(405). 

 FIG. 5 is a flowchart for illustrating an example of processing of the 

problem data generation program 145. 

 The problem data generation program 145 has been active since the 

time of activation of the workshop assistance system 115, and is waiting for a 5 

trigger for starting a problem discussion (Step 500). 

 The problem data generation program 145 (the CPU 142) receives the 

trigger for starting a discussion about a problem (Step 501).  The trigger may 

be, for example, audio input of "Problem discussion starts now." by the 

facilitator 104, or the facilitator's operation of the terminal 105. 10 

 The problem data generation program 145 next collects contents of the 

discussion held among the facilitator 104 and the participants 107 with the 

audio collection apparatus 112, and converts collected audio data into text 

data by a speech recognition technology (Step 502).  In this step, text data 

with information on an utterer added thereto is generated when the audio 15 

collection apparatus 112 can identify the utterer. 

 The problem data generation program 145 next receives the trigger for 

ending a discussion that includes a problem number (Step 503).  The trigger 

may be, for example, audio input of "That was Problem 1." by the facilitator 

104, or the facilitator's operation of the terminal 105. 20 

 The problem data generation program 145 next generates problem 

data from the text data converted from the audio data of the contents of the 

discussion (Step 504). 

 The problem data generation program 145 next receives discussion 

title information including a problem number via an utterance of the facilitator 25 

104, and inputs information of a problem title 1105 to the problem data 125 

(Step 505). 

 When the problem discussion is not finished, the problem data 

generation program 145 next returns to Step 502 to create next problem data 
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(Step 506).  When a trigger for executing another program is detected, on the 

other hand, the problem data generation program 145 determines that the 

problem discussion has been finished, and ends the processing of the problem 

data generation program 145 (Step 507).  The problem data generation 

program 145 may be ended by predetermined audio information or operation 5 

on the terminal 105. 

 FIGs. 6A and 6B are flowcharts for illustrating an example of 

processing of the problem data processing program 147. 

 The problem data processing program 147 has been active since the 

time of activation of the workshop assistance system 115, and is waiting for a 10 

trigger for starting the processing depending on the type of processing of the 

problem data (Step 600). 

 The problem data processing program 147 (the CPU 142) refers to the 

business field-based problem pattern data 126 to determine whether to 

process the problem data (Step 601).  The determination may be based on, for 15 

example, audio input of "Discussion of business field-based problems starts 

now." by the facilitator 104, or the facilitator's operation of the terminal 105.  

When the determination of Step 601 is "Yes", the problem data processing 

program 147 calculates the degree of similarity between the problem data and 

the business field-based problem pattern data 126 to rank pieces of business 20 

field-based problem data (Step 602).  The degree of similarity can be 

calculated with the use of a general information search algorithm for text (for 

example, TF-IDF).  Importance of a word included in text is evaluated from 

the frequency of appearance of the word, and the degree of similarity of the 

text is calculated based on the importance.  In another employable method, 25 

Doc2Vec or Word2Vec is used to vectorize text, and cosine similarity between 

vectors is calculated.  The text used in the calculation of the degree of 

similarity may be the entire problem data or may be a part (for example, only a 

problem part) of the problem data.  A thesaurus in which synonyms of 
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various words are organized may be used in the calculation of the degree of 

similarity. 

 Next, the problem data processing program 147 assigns, to a piece of 

problem data having a degree of similarity that is higher than a predetermined 

threshold value or that is higher in rank than a predetermined rank, a flag 5 

indicating that a problem represented by the piece of problem data is a 

cross-business-field common problem (Step 603), because the problem 

represented by such problem data is a business operation problem in other 

business fields as well.  The problem data processing program 147 next 

searches for business field-based problem data having the same business 10 

operation process as that of business field-based problem data similar to the 

piece of problem data with the flag assigned thereto, and acquires the found 

business field-based problem data as a problem that has not been discussed 

(Step 604).  The problem data processing program 147 next presents the 

piece of problem data with the flag assigned thereto and the problem that has 15 

not been discussed (cross-business-field common problem data) to the 

facilitator 104 and the participants 107 (Step 605), and ends the processing 

(Step 617). 

 When the determination of Step 601 is "No", on the other hand, the 

problem data processing program 147 refers to the solved problem case data 20 

130 to determine whether to process the problem (Step 606).  The 

determination may be based on, for example, audio input of "Think of an idea 

using solved problem cases." by the facilitator 104, or the facilitator's 

operation of the terminal 105.  When the determination of Step 606 is "Yes", 

the problem data processing program 147 calculates the degree of similarity 25 

between the problem data and the solved problem case data 130 to rank 

solved problem cases (Step 607).  The calculation of the degree of similarity in 

Step 607 may use the same method as the method in Step 602 described 

above. 
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 The problem data processing program 147 next presents a piece of 

solved problem case data having a degree of similarity that is higher than a 

predetermined threshold value or that is higher in rank than a predetermined 

rank to the facilitator 104 and the participants 107 (Step 608).  Next, the 

facilitator 104 and the participants 107 use the terminals to input a feedback 5 

on a solved problem case that has been or has not been useful in thinking of 

an idea.  The problem data processing program 147 receives information of 

the feedback (Step 609).  The problem data processing program 147 next 

stores the information of the feedback in the solved problem case data 130 

(Step 610).  The information of the feedback can be utilized to, for example, 10 

present only solved problem cases that are scored high in the feedback in 

presentation of solved problem cases.  The processing is then ended (Step 

617). 

 When the determination of Step 606 is "No", on the other hand, the 

problem data processing program 147 refers to the technology and product 15 

data 128 to determine whether to process the problem (Step 611).  The 

determination may be based on, for example, audio input of "Technology 

discussion starts now." by the facilitator 104, or the facilitator's operation of 

the terminal 105.  When the determination of Step 611 is "Yes", the problem 

data processing program 147 calculates the degree of similarity between the 20 

problem data and the technology and product data 128 to rank pieces of 

technology and product data (Step 612).  The calculation of the degree of 

similarity in Step 612 may use the same method as the method in Step 602 

described above. 

 The problem data processing program 147 next presents a piece of 25 

technology and product data having a degree of similarity that is higher than a 

predetermined threshold value or that is higher in rank than a predetermined 

rank to the facilitator 104 and the participants 107 (Step 613), and ends the 

processing (Step 617). 
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 When the determination of Step 611 is "No", on the other hand, the 

problem data processing program 147 refers to the social problem pattern 

data 127 to determine whether to process the problem (Step 614).  The 

determination may be based on, for example, audio input of "Value discussion 

starts now." by the facilitator 104, or the facilitator's operation of the terminal 5 

105.  When the determination of Step 614 is "Yes", the problem data 

processing program 147 calculates the degree of similarity between the 

problem data and the social problem pattern data 127 to rank pieces of social 

problem data (Step 615).  In this step, the degree of similarity to the social 

problem pattern data may be calculated for each piece of problem data, or a 10 

degree of similarity between text information of all pieces of problem data and 

the social problem pattern data may be calculated.  The calculation of the 

degree of similarity in Step 615 may use the same method as the method in 

Step 602 described above. 

 The problem data processing program 147 next presents a piece of 15 

social problem data having a degree of similarity that is higher than a 

predetermined threshold value or that is higher in rank than a predetermined 

rank to the facilitator 104 and the participants 107 (Step 616), and ends the 

processing (Step 617). 

 FIG. 7 is a flowchart for illustrating an example of processing of the 20 

idea data generation program 148. 

 The idea data generation program 148 has been active since the time of 

activation of the workshop assistance system 115, and is waiting for a trigger 

for starting a discussion of an idea (Step 700). 

 The idea data generation program 148 (the CPU 142) receives the 25 

trigger for starting a discussion of an idea (Step 701).  The trigger may be, for 

example, audio input of "Idea sharing starts now." by the facilitator 104 or the 

facilitator's operation of the terminal 105. 

 The idea data generation program 148 next collects contents of an idea 
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devised by the participants 107 with the audio collection apparatus 112, and 

converts collected audio data into text data by a speech recognition technology 

(Step 702).  In this step, text data with information on an utterer added 

thereto is generated when the audio collection apparatus 112 can identify the 

utterer. 5 

 The idea data generation program 148 next receives a trigger for ending 

a discussion that includes an idea number (Step 703).  The trigger may be, for 

example, audio input of "That was Idea 1." by the facilitator 104, or the 

facilitator's operation of the terminal 105. 

 The idea data generation program 148 next generates idea data from 10 

the text data converted from the audio data of the contents of the discussion 

(Step 704). 

 The idea data generation program 148 next receives title information 

about the idea's title that includes an idea number via an utterance of the 

facilitator 104, and inputs information of the title (an idea name 1504) to the 15 

idea data 129 (Step 705). 

 When the discussion of the idea is not finished, the idea data 

generation program 148 next returns to Step 702 to create next idea data 

(Step 706).  When a trigger for executing another program is detected, on the 

other hand, the idea data generation program 148 determines that the 20 

discussion of the idea has been finished, and ends the processing of the idea 

data generation program 148 (Step 707).  The idea data generation program 

148 may be ended by predetermined audio information or operation on the 

terminal 105. 

 The idea data generation program 148 may create a 25 

cross-business-field thesaurus from discussions of ideas.  Different terms 

may be used for similar matters in different business fields.  In the ideation 

phases in which the idea data generation program 148 is executed, 

discussions across business fields are held and a cross-business-field 
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thesaurus can accordingly be created by compiling terms that vary from 

business field to business field as synonyms.  For instance, meanings of 

words co-occurring with the same word are presumed to be similar, and it can 

be deduced that the words are used in similar meanings in different business 

fields.  Word2Vec or other technologies that vectorize a word may also be 5 

utilized to register words that are close in vector and differ in business field as 

a cross-business-field thesaurus.  A cross-business-field thesaurus may be 

created by further performing the four arithmetic operations on the vectors.  

Although discussions in the ideation phases are most likely to be discussions 

across business fields, a cross-business-field thesaurus may be created in 10 

other phases. 

 FIG. 8 is a flowchart for illustrating an example of processing of the 

technology and product search program 146. 

 The technology and product search program 146 has been active since 

the time of activation of the workshop assistance system 115, and is waiting 15 

for a trigger for starting the processing (Step 800). 

 The technology and product search program 146 next determines 

whether to utilize the idea data (Step 801).  Whether the idea data is to be 

utilized may be set to the workshop assistance system 115 in advance, or may 

automatically be determined depending on whether there is idea data. 20 

 When the idea data is to be utilized ("Yes" in Step 801), the technology 

and product search program 146 calculates the degree of similarity between 

the idea data and the technology and product data to rank the pieces of 

technology and product data (Step 802). 

 The technology and product search program 146 next presents a piece 25 

of technology and product data having a degree of similarity that is higher 

than a predetermined threshold value or that is higher in rank than a 

predetermined rank to the facilitator 104 and the participants 107 (Step 803).  

Technologies and products may be presented for each idea, or for each 
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category of technologies and products (for example, an IoT-related category 

and a healthcare category), or may be presented for the entire idea discussion.  

The technology and product search program 146 then ends the processing 

(Step 807). 

 When the idea data is not to be utilized ("No" in Step 801), on the other 5 

hand, audio information that is "Are there technologies or products related to 

this idea?" by the facilitator 104 is received (Step 804).  Next, audio 

information during a period that precedes the time of reception of the audio 

information in Step 804 by 3 minutes is converted into text by a speech 

recognition technology (Step 805).  The length of the preceding period, which 10 

is 3 minutes here, may be set freely by the system.  Next, a piece of 

technology and product data having a degree of similarity to contents of the 

text that is higher than a predetermined threshold value or that is higher in 

rank than a predetermined rank is presented to the participants 107 (Step 

806).  The technology and product search program 146 then ends the 15 

processing (Step 807). 

 FIG. 9 is a flowchart for illustrating an example of processing of the 

idea brush-up program 149. 

 The idea brush-up program 149 has been active since the time of 

activation of the workshop assistance system 115, and is waiting for a trigger 20 

for starting the processing (Step 900). 

 The idea brush-up program 149 (the CPU 142) next receives the trigger 

for starting idea brush-up that includes an idea number (Step 901).  The 

trigger may be, for example, audio input of "Brush up on Idea 1." by the 

facilitator 104, or the facilitator's operation of the terminal 105. 25 

 The idea brush-up program 149 next refers to the solved problem case 

data 130 to determine whether to brush up on the idea (Step 902).  The 

determination may be based on, for example, audio input of "Let's take a look 

at cases." by the facilitator 104, or the facilitator's operation of the terminal 
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105.  When the determination of Step 902 is "Yes", the idea brush-up 

program 149 calculates the degree of similarity between the idea data 

specified in Step 901 and the solved problem case data 130 (Step 903), and 

proceeds to Step 910. 

 When the determination of Step 902 is "No", on the other hand, the 5 

idea brush-up program 149 refers to the technology and product data 128 to 

determine whether to brush up on the idea (Step 904).  The determination 

may be based on, for example, audio input of "Let's take a look at technologies 

and products." by the facilitator 104, or the facilitator's operation of the 

terminal 105.  When the determination of Step 904 is "Yes", the idea 10 

brush-up program 149 calculates the degree of similarity between the idea 

data specified in Step 901 and the technology and product data 128 (Step 

905). 

 When the determination of Step 904 is "No", the idea brush-up 

program 149 refers to the social problem pattern data 127 to determine 15 

whether to brush up on the idea (Step 906).  The determination may be based 

on, for example, audio input of "Let's take a look at social problems." by the 

facilitator 104, or the facilitator's operation of the terminal 105.  When the 

determination of Step 906 is "Yes", the idea brush-up program 149 calculates 

the degree of similarity between the idea data specified in Step 901 and the 20 

social problem pattern data 127 (Step 907). 

 When the determination of Step 906 is "No", the idea brush-up 

program 149 refers to the problem data 125 to determine whether to brush up 

on the idea (Step 908).  The determination may be based on, for example, 

audio input of "Let's take a look at problem data." by the facilitator 104, or the 25 

facilitator's operation of the terminal 105.  When the determination of Step 

908 is "Yes", the idea brush-up program 149 calculates the degree of similarity 

between the idea data specified in Step 901 and the problem data 125, and 

determines a piece of problem data to which the idea data is related to rank 
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the piece of problem data (Step 909). 

 After the processing of Step 903, Step 905, Step 907, or Step 909 is 

finished, the idea brush-up program 149 presents a result having a degree of 

similarity that is higher than a predetermined threshold value or that is higher 

in rank than a predetermined rank to the facilitator 104 and the participants 5 

107 (Step 910), and ends the processing (Step 911). 

 FIG. 10 is a flowchart for illustrating an example of processing of the 

role-based display varying program 150. 

 In the processing described above, the same processing result is 

presented to every one of the participants 107 irrespective of who the 10 

participant is.  The participants 107 of the workshop, however, have various 

backgrounds, for example, a salesperson, a system engineer, and a business 

manager.  The role played by one participant in the course of the workshop 

therefore varies from the role of another participant, and the ability, the weight 

of the contents of an utterance, and required information vary from 15 

participant to participant.  It is accordingly inadequate in some cases to 

merely present uniform information to the participants.  For that reason, the 

participants 107 are each assigned a role (a technology expert, a domain 

expert, and the like), and is presented with processed appropriate information 

by varying the amount of displayed information depending on the role.  A 20 

resultant deeper discussion can lead to thinking of a better idea.  The 

role-based display varying program 150 is activated at the time of activation of 

the workshop assistance system 115 (Step 1000), and varies display contents 

of the terminals 106 by setting roles to the participants 107.  The role-based 

display varying program 150 may be executed by predetermined operation on 25 

the terminal 105, which is used by the facilitator 104, or may be executed at 

timing of presenting information, and may not be executed depending on 

settings. 

 The role-based display varying program 150 first acquires data on a 
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participant and on his or her role from the workshop data 131 (illustrated in 

FIG. 17) (Step 1001). 

 The role-based display varying program 150 next associates one of the 

terminals 106 on which information (for example, recommendation) is to be 

displayed and the information on the role of one of the participants 107 whose 5 

data has been acquired (Step 1002). 

 Next, information to be presented on the one of the terminals 106 is 

acquired (Step 1003). 

 Next, whether the role of the one of the participants 107 is a domain 

expert (Step 1004), a technology expert (Step 1006), or the facilitator 104 (Step 10 

1008) is determined. 

 When the role of the one of the participants 107 is the domain expert 

("Yes" in Step 1004), control is exerted so that information of solved problem 

cases is presented more on the one of the terminals 106 that is operated by the 

one of the participants 107 (Step 1005). 15 

 When the role of the one of the participants 107 is the technology 

expert ("Yes" in Step 1006), control is exerted so that information of the 

technology and product data is presented more on the one of the terminals 

106 that is operated by the one of the participants 107 (Step 1007). 

 When the role of the one of the participants 107 is the facilitator 104 20 

("Yes" in Step 1008), control is exerted so that all information is presented on 

the terminal 105 of the one of the participants 107 (the facilitator 104).  A 

setting screen on which the authority to pick up or discard information, to 

switch a participant screen, and the like can be exerted is presented as well 

(Step 1009). 25 

 The processing of the role-based display varying program 150 is then 

ended (Step 1010). 

 In the processing described above, information is presented following 

settings dependent on the role, but settings for not presenting information to 
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begin with may be added as an option.  Roles other than the technology 

expert and the domain expert may also be added, and a configuration in which 

information presentation modes suited to the roles can be set may be 

employed.  A participant may be presented with display of information 

delivered by other people whose roles are the same as or different from the role 5 

of the participant, for example, a problem brought up by a person whose role 

is a salesperson. 

 FIG. 11 is a diagram for illustrating table for showing a configuration 

example of the problem data 125. 

 The problem data 125 is generated by the problem data generation 10 

program 145, and is stored in the data server 120.  The problem data 125 is 

configured as a collection of records in each of which a workshop ID 1101, a 

problem number 1103, text-data-and-utterer 1104, a problem title 1105, and 

other types of data are associated with one another, with a problem ID 1102 as 

a key.  The text-data-and-utterer 1104 includes an identified utterer and 15 

contents of an utterance in a text format, but it is not always required to 

identify an utterer.  When an utterer is successfully identified, the role-based 

display varying program 150 may be utilized to control information to be 

presented based on the role of the utterer.  The problem data 125, which is in 

a table format in the at least one embodiment, may take other forms.  Data 20 

structures described below may also have structures other than illustrated 

structures. 

 FIG. 12 is a diagram for illustrating table for showing a configuration 

example of the business field-based problem pattern data 126. 

 The business field-based problem pattern data 126 is stored in the 25 

data server 120 in advance, and is configured as a collection of records in each 

of which a business field 1202 afflicted with a problem, a business operation 

process 1203 afflicted with the problem, a target 1204 of problem solving (a 

person afflicted with the problem), the problem 1205, a technology and 
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product 1206 usable to solve the problem, and other types of data are 

associated with one another, with a business field-based problem pattern data 

ID 1201 as a key.  A problem common to business fields and a product or a 

technology that deals with the problem can be acquired from the business 

field-based problem pattern data 126. 5 

 FIG. 13 is a diagram for illustrating table for showing a configuration 

example of the social problem pattern data 127. 

 The social problem pattern data 127 is stored in the data server 120 in 

advance, and is configured as a collection of records in each of which a social 

problem 1302, problem details 1303, a KPI 1304 designed to solve the problem, 10 

and other types of data are associated with one another, with a social problem 

pattern data ID 1301 as a key.  The social problem pattern data 127 may 

include a plurality of KPIs designed to solve the same problem.  Among others, 

a social significance of the solving of a problem discussed with assistance of 

the workshop assistance system 115 can be acquired from the social problem 15 

pattern data 127. 

 FIG. 14 is a diagram for illustrating table for showing a configuration 

example of the technology and product data 128. 

 The technology and product data 128 is stored in the data server 120 

in advance, and is configured as a collection of records in each of which a 20 

business field 1402 to which a technology and product is applied, a technology 

and product name 1403, the outline 1404 of the technology and product, the 

problem 1405 that can be solved with the technology and product, the feature 

1406 of the technology and product, and other types of data are associated 

with one another, with a technology and product data ID 1401 as a key.  25 

Among others, an outline and feature of a technology or a product that is 

available to solve a problem, and a problem that can be dealt with by a 

technology or a product can be acquired from the technology and product data 

128. 
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 FIG. 15 is a diagram for illustrating table for showing a configuration 

example of the idea data 129. 

 The idea data 129 is generated by the idea data generation program 

148, and is configured as a collection of records in each of which a workshop 

ID 1502, an idea number 1503, an idea name 1504, idea details 1505, a 5 

conceptor 1506, text 1507 that is contents of a discussion on the idea in a text 

format, a solved problem 1508 solved by the idea, a technology and product 

1509 utilized in the idea, and other types of data are associated with one 

another, with an idea ID 1501 as a key. 

 FIG. 16 is a diagram for illustrating table for showing a configuration 10 

example of the solved problem case data 130. 

 The solved problem case data 130 is stored in the data server 120 in 

advance, and is configured as a collection of records in each of which a case 

name 1602 of a case that has a problem solved, a category (a business type in 

which the problem has been solved) 1603, an outline 1604 of how the problem 15 

has been solved, a problem 1605, contents of a solution 1606, a technology 

1607 utilized in the case, data 1608 used or generated in the case, a feedback 

1609 obtained in the workshop, and other types of data are associated with 

one another, with a case ID 1601 as a key.  A problem occurring in another 

business field and means to solve the problem (a solution and a technology) 20 

can be acquired from the solved problem case data 130. 

 FIG. 17 is a diagram for illustrating table for showing a configuration 

example of the workshop data 131. 

 The workshop data 131 is stored in the data server 120 prior to the 

start of a workshop, and is configured as a collection of records in each of 25 

which a workshop name 1702, a category 1703, a facilitator 1704, 

participants 1705 and 1707, roles 1706 and 1708 of the participants, and 

other types of data are associated with one another, with a workshop ID 1701 

as a key.  The workshop data 131 is referred to by the role-based display 
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varying program 150 in order to control displayed contents depending on the 

roles of participants.  The role of each participant can be changed by 

operating the terminal 105, which is used by the facilitator 104. 

 FIG. 18 is a diagram for illustrating an example of a business 

field-based problem pattern display screen 1800 to be displayed on the 5 

terminals 105 and 106. 

 The business field-based problem pattern display screen 1800 

includes display areas for problem numbers 1801 and 1802, items 1803 and 

1806, which indicate meanings of displayed data (target, business operation 

process, business field-based common problem, and the like), related 10 

problems 1804 and 1807 related to the problems 1801 and 1802, an 

undiscussed problem 1805, and a category 1809 of a business field.  A scroll 

bar 1808 is placed on the business field-based problem pattern display screen 

1800 to slide the screen when there are a plurality of problems and not all of 

the problems can be displayed at once on the screen.  Flags 1810 and 1811 15 

indicating that a problem of interest is a common problem in a business field 

of interest can be displayed in the display areas for the problem numbers 1801 

and 1802.  When there are too many characters to be displayed in the display 

areas for the related problems 1804 and 1807 and the undiscussed problem 

1805, a sub-screen for displaying details of a problem may be displayed by 20 

selection operation (a click or a tap) that selects one of the display areas for the 

related problems 1804 and 1807 and the undiscussed problem 1805.  The 

flags 1810 and 1811 may be displayed in problem number display areas on 

other screens described later. 

 FIG. 19 is a diagram for illustrating an example of a social problem 25 

pattern display screen 1900 to be displayed on the terminals 105 and 106. 

 The social problem pattern display screen 1900 includes display areas 

for all problems 1901, which display social problem data of all problems, a 

problem number 1902 used when social problem data is to be displayed on a 
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problem-by-problem basis, items 1903 and 1906, which indicate meanings of 

displayed data (problem details indicating detailed contents of a social 

problem, KPI to be improved in order to solve the problem, and the like), and 

social problems 1904, 1905, and 1907 related to discussed problems.  A 

scroll bar 1908 is placed on the social problem pattern display screen 1900 to 5 

slide the screen when there are a plurality of problems and not all of the 

problems can be displayed at once on the screen.  A sub-screen for displaying 

details of a case related to a social problem may be displayed by selection 

operation (a click or a tap) that selects one of the display areas for the social 

problems 1904, 1905, and 1907. 10 

 FIG. 20 is a diagram for illustrating an example of a technology and 

product display screen 2000 to be displayed on the terminals 105 and 106. 

 The technology and product display screen 2000 is a screen for 

displaying technologies or products that are related to a problem, and 

includes display areas for problem numbers 2001 and 2002, items 2003 and 15 

2006, which indicate meanings of displayed data (technology and product 

name, outline, feature of the technology and product, and the like), 

technologies and products 2004, 2005, and 2007 related to problems, and a 

category 2009 of a business field.  The display area for the category 2009 has 

the form of a pulldown menu and, by switching categories, technologies and 20 

products relevant to the switched-to business field category can be displayed.  

A scroll bar 2008 is placed on the technology and product display screen 2000 

to slide the screen when there are a plurality of problems and not all of the 

problems can be displayed at once on the screen.  A sub-screen for displaying 

details of a technology and product may be displayed by selection operation (a 25 

click or a tap) that selects one of the display areas for the technologies and 

products 2004, 2005, and 2007.  In a part for description of a technology and 

product, an image for illustrating the technology and product may be 

displayed in addition to characters. 
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 FIG. 21 is a diagram for illustrating an example of a technology and 

product display screen 2100 to be displayed on the terminals 105 and 106. 

 The technology and product display screen 2100 is a screen for 

displaying technologies or products that are related to an idea, and includes 

display areas for idea numbers 2101 and 2102, items 2103 and 2106, which 5 

indicate meanings of displayed data (technology and product name, outline, 

feature of the technology and product, and the like), technologies and 

products 2104, 2105, and 2107 related to ideas, and a category 2109 of a 

business field.  The display area for the category 2109 has the form of a 

pulldown menu and, by switching categories, technologies and products 10 

relevant to the switched-to business field category can be displayed.  A scroll 

bar 2108 is placed on the technology and product display screen 2100 to slide 

the screen when there are a plurality of ideas and not all of the ideas can be 

displayed at once on the screen.  A sub-screen for displaying details of a 

technology and product may be displayed by selection operation (a click or a 15 

tap) that selects one of the display areas for the technologies and products 

2104, 2105, and 2107.  In a part for description of a technology and product, 

an image for illustrating the technology and product may be displayed in 

addition to characters. 

 FIG. 22 is a diagram for illustrating an example of a category selection 20 

screen 2200. 

 The category selection screen 2200 is displayed after operating the 

pulldown menus of the categories 2009 and 2109 provided in, for example, the 

screens of FIG. 20 and FIG. 21.  The category selection screen 2200 lists 

business field categories (manufacturing, finance, and others), and is 25 

controlled so that, by the operation of selecting one of checkboxes 2201 

located by the categories, information related to a selected business field is 

displayed.  Other than the screens of FIG. 20 and FIG. 21, a screen provided 

with a pulldown menu of categories is similarly installed with the category 
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selection screen 2200. 

 FIG. 23 is a diagram for illustrating an example of a solved problem 

case display screen 2300. 

 The solved problem case display screen 2300 includes display areas for 

problem numbers 2301, 2305, and 2308, items 2302, 2306, and 2309, which 5 

indicate meanings of displayed data (case name and the like), case names 

2303, 2304, 2307, and 2310 of cases in which problems have been solved, and 

a category 2312 of a business field.  The display area for the category 2312 

has the form of a pulldown menu and, by switching categories, cases relevant 

to the switched-to business field category can be displayed.  A scroll bar 2311 10 

is placed on the solved problem case display screen 2300 to slide the screen 

when there are a plurality of problems and not all of the problems can be 

displayed at once on the screen.  A sub-screen (illustrated in FIG. 24) for 

displaying details of a case are displayed by selection operation (a click or a 

tap) that selects one of the display areas for the case names 2303, 2304, and 15 

2307, and 2310. 

 FIG. 24 is a diagram for illustrating an example of a case details 

display screen 2400.  The case details display screen 2400 is a sub-screen 

displayed by selection operation (a click or a tap) that selects one of the display 

areas for the case names 2303, 2304, 2307, and 2310 on the solved problem 20 

case display screen 2300.  The case details display screen 2400 includes a 

problem number 2401, an item 2402, which indicates meanings of displayed 

data (case name, outline, problem, feature, technology, data, problem solving 

pattern, and the like), and contents 2403 of each item.  A scroll bar 2404 is 

placed on the case details display screen 2400 to slide the screen when there 25 

are a plurality of display items and not all of the display items can be displayed 

at once on the screen.  The case details display screen 2400 also includes an 

input part 2406 in which an evaluation score indicating an evaluation of a 

case and the evaluation can be input. 
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 Embodiments of this invention include a mode in which the workshop 

assistance system 115 is utilized in a workshop that uses paper and sticky 

notes, and a mode in which a large-sized display that is a touch panel or the 

like and electronic sticky notes are used.  The embodiment described with 

reference to FIG. 1 to FIG. 24 are applicable to both of those two modes.  The 5 

mode in which a large-sized display that is a touch panel or the like and 

electronic sticky notes are used is described below. 

 FIG. 25 is a diagram for illustrating an example of a screen 2500 of a 

framework 100 in which a touch panel-type large-sized display is used. 

 The screen 2500 includes, inside a framework, display areas for 10 

electronic sticky notes 2502, 2503, and 2504, an electronic sticky note 

placement area 2501, and a category 2505 of a business field.  The display 

area for the category 2505 has the form of a pulldown menu and, by switching 

categories, display can be switched to information relevant to the switched-to 

business field category. 15 

 A phase of a workshop can be identified by placing one of the electronic 

sticky notes 2502, 2503, and 2504 in a predetermined place in the framework, 

and a trigger can thus be omitted.  For example, when one of the electronic 

sticky notes 2502, 2503, and 2504 is placed in a field for technologies and 

products, it is determined that the workshop is in a phase in which a 20 

discussion is held on a technology and product, and the technology and 

product search program 146 can automatically be executed. 

 When an electronic sticky note bearing "Problem 1" is placed, another 

electronic sticky note is placed around this electronic sticky note, and pieces 

of information of those electronic sticky notes are shared, pieces of 25 

information written on the electronic sticky notes and audio data in a period 

that ends with placement of an electronic sticky note bearing "Problem 2" are 

determined to be discussion information of Problem 1, and problem data can 

thus be created.  This enables omission of a trigger that is "That was Problem 
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1." 

 A trigger that is "The title of Problem 1 is ***." can be omitted by placing 

an electronic sticky note bearing "Title: ***" around the electronic sticky node 

bearing "Problem 1."  The electronic sticky note "around" the electronic sticky 

note bearing "Problem 1" may be a note closer than a predetermined distance 5 

on the display at a central position of the electronic sticky note (2506), or may 

be a note connected directly or indirectly to the electronic sticky note bearing 

"Problem 1" (2507). 

 The description given above applies to frames other than the frame for 

problems, for example, a frame for ideas. 10 

 An electronic sticky note may be generated from audio data by 

automatic conversion into text, to be added to the electronic sticky note 

placement area 2501. 

 A technology and product selected by selection operation (a click or a 

tap) that selects the technology and product on the technology and product 15 

display screen 2000 (FIG. 20) or 2001 (FIG. 21) may be placed in the field for 

technologies and products of the screen 2500. 

 As described above, according to the at least one embodiment of this 

invention, the problem processing module (the problem data processing 

program 147) searches the solved problem case data 130 based on the 20 

problem data 125 generated from a discussion among the participants 107, 

and the idea generation module (the idea data generation program 148) 

presents the problem data 125 and solved problem case data found in the 

search to the participants 107.  Appropriate information based on the phase 

in the course of the workshop is accordingly presented to the participants in 25 

an appropriate manner, irrespective of expertise of the participants and 

knowledge held by the participants about business fields.  Discussion in each 

phase can consequently be deepened, and a specific deliverable with a high 

customer value can be generated in the workshop. 
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 The idea generation module (the idea data generation program 148) 

generates the idea data 129 by converting utterances of the participants 107 

that are related to thinking of an idea into text.  Idea data can accordingly be 

generated by automatically recording utterances. 

 The problem processing module (the problem data processing program 5 

147) searches, when receiving a trigger for starting technology discussion, the 

technology and product data 128 based on the problem data 125, and 

presents technology and product data found in the search to the participants 

107.  The problem discussion can accordingly be deepened in relation to a 

technology and product, and a solution by which a problem can actually be 10 

solved can be presented. 

 The search module (the technology and product search program 146) 

searches the technology and product data 128 based on the idea data 129, 

and presents technology and product data found in the search to the 

participants 107.  The idea discussion can accordingly be deepened in 15 

relation to a technology and product, and a solution by which a problem can 

actually be solved can be presented. 

 The problem generation module (the problem data generation program 

145) generates, when receiving a trigger for starting a discussion of a problem, 

the problem data 125 by converting utterances of the participants 107 into 20 

text.  Problem data can accordingly be generated by automatically recording 

utterances. 

 The problem processing module (the problem data processing program 

147) searches, when receiving a trigger for starting a discussion of a business 

field-based problem, the business field-based problem pattern data 126 based 25 

on the problem data 125, and presents information of a business field-based 

problem found in the search to the participants 107.  The problem discussion 

can accordingly be deepened by referring to a problem common to business 

fields, and a product or a technology that deals with the problem can be 



 39

acquired. 

 The problem processing module (the problem data processing program 

147) searches, when receiving a trigger for starting a value discussion, the 

social problem pattern data 127 based on the problem data 125, and presents 

information of a social problem found in the search to the participants 107.  5 

A problem being discussed can accordingly be linked to a larger social problem 

to be redefined as a social problem and, with a social significance of the 

solving of the problem clarified, cooperation with other companies is made 

easy. 

 The idea generation module (the idea data generation program 148) 10 

presents the problem data 125 to the participants 107 when receiving a trigger 

for starting a discussion of an idea, and converts utterances of the 

participants 107 into text to generate a first version of the idea data 129.  The 

search module (the technology and product search program 146) searches the 

technology and product data 128 based on the generated first version of the 15 

idea data 129, and presents technology and product data found in the search 

to the participants 107.  The problem processing module (the problem data 

processing program 147) searches the solved problem case data 130 based on 

the problem data 125.  The idea generation module (the idea data generation 

program 148) presents the problem data 125 and solved problem case data 20 

found in the search to the participants 107, and converts utterances of the 

participants 107 into text to generate a second version of the idea data 129.  

The search module (the technology and product search program 146) searches 

the technology and product data 128 based on the generated second version of 

the idea data 129, and presents technology and product data found in the 25 

search to the participants 107.  The idea discussion can accordingly be 

deepened further by screening an idea that has been thought of with solved 

cases.  A free discussion of an idea without influence from solved cases is also 

possible because the idea discussion is not premised on solved cases.  An 
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idea can also be thought of from a problem instead of from solved cases. 

 This invention is not limited to the above-described embodiments but 

includes various modifications.  The above-described embodiments are 

explained in details for better understanding of this invention and are not 

limited to those including all the configurations described above.  A part of 5 

the configuration of one embodiment may be replaced with that of another 

embodiment; the configuration of one embodiment may be incorporated to the 

configuration of another embodiment.  A part of the configuration of each 

embodiment may be added, deleted, or replaced by that of a different 

configuration. 10 

 The above-described configurations, functions, processing modules, 

and processing means, for all or a part of them, may be implemented by 

hardware: for example, by designing an integrated circuit, and may be 

implemented by software, which means that a processor interprets and 

executes programs providing the functions.  15 

 The information of programs, tables, and files to implement the 

functions may be stored in a storage device such as a memory, a hard disk 

drive, or an SSD (a Solid State Drive), or a storage medium such as an IC card, 

or an SD card.  

 The drawings illustrate control lines and information lines as 20 

considered necessary for explanation but do not illustrate all control lines or 

information lines in the products.  It can be considered that almost of all 

components are actually interconnected. 
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What is claimed is: 

 1. A workshop assistance system, which includes a computer having 

an arithmetic apparatus configured to execute predetermined processing, a 

storage device coupled to the arithmetic apparatus, and a communication 

interface coupled to the arithmetic apparatus, 5 

 the computer being configured to access solved problem case data 

including information of solved cases that correspond to problem data, 

 the workshop assistance system comprising: 

 a problem processing module configured to search, by the arithmetic 

apparatus, solved cases based on problem data that is generated from a 10 

discussion among participants; and 

 an idea generation module configured to present, by the arithmetic 

apparatus, idea data including the generated problem data and information of 

the solved case found in the search to the participants. 

 15 

 2. The workshop assistance system according to claim 1, wherein the 

idea generation module is configured to generate the idea data by converting 

utterances of the participants that are related to thinking of an idea into text. 

 

 3. The workshop assistance system according to claim 1, 20 

 wherein the computer is configured to access technology and product 

data including information of at least one of a collection of technologies or a 

collection of products that correspond to problem data, and 

 wherein the problem processing module is configured to search at least 

one of the collection of technologies or the collection of products based on the 25 

generated problem data, and present information of at least one of a 

technology or a product that are found in the search to the participants in a 

case of receiving a trigger for starting a discussion of a technology. 
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 4. The workshop assistance system according to claim 1, 

 wherein the computer is configured to access technology and product 

data including information of at least one of a collection of technologies or a 

collection of products that correspond to problem data, and 

 wherein the workshop assistance system further comprises a search 5 

module configured to search, by the arithmetic apparatus, at least one of the 

collection of technologies or the collection of products based on the generated 

idea data, and present information of at least one of a technology or a product 

that are found in the search to the participants. 

 10 

 5. The workshop assistance system according to claim 1, further 

comprising a problem generation module configured to generate problem data 

by the arithmetic apparatus by converting utterances of the participants into 

text in a case of receiving a trigger for starting a discussion of a problem. 

 15 

 6. The workshop assistance system according to claim 1, 

 wherein the computer is configured to access business field-based 

problem pattern data including information of business field-based problems 

that correspond to problem data, and social problem pattern data including 

information of social problems that correspond to the problem data, and 20 

 wherein the problem processing module is configured to: 

 search the business field-based problems based on the generated 

problem data, and present information of a business field-based problem 

found in the search to the participants in a case of receiving a trigger for 

starting a discussion of a business field-based problem; and 25 

 search the social problems based on the generated problem data, and 

present information of a social problem found in the search to the participants 

in a case of receiving a trigger for starting a discussion of a value. 
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 7. The workshop assistance system according to claim 4, 

 wherein the idea generation module is configured to generate first idea 

data by presenting the generated problem data to the participants, and 

converting utterances of the participants into text in a case of receiving a 

trigger for starting a discussion of an idea, 5 

 wherein the search module is configured to search at least one of the 

collection of technologies or the collection of products based on the generated 

first idea data, and present information of at least one of a technology or a 

product that are found in the search to the participants, 

 wherein the problem processing module is configured to search the 10 

solved cases based on the generated problem data, 

 wherein the idea generation module is configured to generate second 

idea data by presenting the generated problem data and information of a 

solved case found in the search to the participants, and converting utterances 

of the participants into text, and 15 

 wherein the search module is configured to search at least one of the 

collection of technologies or the collection of products based on the generated 

second idea data, and present information of at least one of a technology or a 

product that are found in the search. 

 20 

 8. A workshop assistance method, which is executed by a computer, 

 the computer having an arithmetic apparatus configured to execute 

predetermined processing, a storage device coupled to the arithmetic 

apparatus, and a communication interface coupled to the arithmetic 

apparatus, 25 

 the computer being configured to access solved problem case data 

including information of solved cases that correspond to problem data, 

 the workshop assistance method comprising: 

 a problem processing step of searching, by the arithmetic apparatus, 
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solved cases based on problem data that is generated from a discussion 

among participants; and 

 an idea generation step of presenting, by the arithmetic apparatus, 

idea data including the generated problem data and information of the solved 

case found in the search to the participants. 5 

 

 9. The workshop assistance method according to claim 8, wherein the 

idea generation step includes generating, by the arithmetic apparatus, the 

idea data by converting utterances of the participants that are related to 

thinking of an idea into text. 10 

 

 10. The workshop assistance method according to claim 8, 

 wherein the computer is configured to access technology and product 

data including information of at least one of a collection of technologies or a 

collection of products that correspond to problem data, and 15 

 wherein the problem processing step comprises searching, by the 

arithmetic apparatus, at least one of the collection of technologies or the 

collection of products based on the generated problem data, and presenting 

information of at least one of a technology or a product that are found in the 

search to the participants in a case of receiving a trigger for starting a 20 

discussion of a technology. 

 

 11. The workshop assistance method according to claim 8, 

 wherein the computer is configured to access technology and product 

data including information of at least one of a collection of technologies or a 25 

collection of products that correspond to problem data, and 

 wherein the workshop assistance method further comprises a search 

step of searching, by the arithmetic apparatus, at least one of the collection of 

technologies or the collection of products based on the generated idea data, 
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and presenting information of at least one of a technology or a product that are 

found in the search to the participants. 

 

 12. The workshop assistance method according to claim 8, further 

comprising a problem generation step of generating, by the arithmetic 5 

apparatus, problem data by converting utterances of the participants into text 

in a case of receiving a trigger for starting a discussion of a problem. 

 

 13. The workshop assistance method according to claim 8, 

 wherein the computer is configured to access business field-based 10 

problem pattern data including information of business field-based problems 

that correspond to problem data, and social problem pattern data including 

information of social problems that correspond to the problem data, and 

 wherein the problem processing step comprises: 

 searching, by the arithmetic apparatus, the business field-based 15 

problems based on the generated problem data, and presenting information of 

a business field-based problem found in the search to the participants in a 

case of receiving a trigger for starting a discussion of a business field-based 

problem; and 

  searching, by the arithmetic apparatus, the social problems 20 

based on the generated problem data, and presenting information of a social 

problem found in the search to the participants in a case of receiving a trigger 

for starting a discussion of a value. 

 

 14. The workshop assistance method according to claim 11, 25 

 wherein the idea generation step comprises generating, by the 

arithmetic apparatus, first idea data by presenting, the generated problem 

data to the participants, and converting utterances of the participants into 

text in a case of receiving a trigger for starting a discussion of an idea, 
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 wherein the search step comprises searching, by the arithmetic 

apparatus, at least one of the collection of technologies or the collection of 

products based on the generated first idea data, and presenting information of 

at least one of a technology or a product that are found in the search to the 

participants, 5 

 wherein the problem processing step comprises searching, by the 

arithmetic apparatus, the solved cases based on the generated problem data, 

 wherein the idea generation step comprises generating, by the 

arithmetic apparatus, second idea data by presenting the generated problem 

data and information of a solved case found in the search to the participants, 10 

and converting utterances of the participants into text, and 

 wherein the search step comprises searching, by the arithmetic 

apparatus, at least one of the collection of technologies or the collection of 

products based on the generated second idea data, and presenting 

information of at least one of a technology and a product that are found in the 15 

search. 


