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Holger Ernst, SeyfeGn Kara 
Miele, Bielefeld, Germany 
 
Abstract 
 
INSIGHTS is a digital tool for inven/ng crea/ve requirements from large volumes of project-
related informa/on. It goes beyond genera/ve AI chatbots by combining technologies that 
opera/onalise different characteris/cs of an integrated model of crea/ve processes and 
outcomes. Its poten/al was demonstrated during two workshops to explore next-genera/on 
product features for a line of domes/c appliances and alterna/ve uses of bi-products from 
power genera/on. The paper ends by outlining further capabili/es and discussing the tool’s 
role in discovering crea/ve opportuni/es for soSware product features.  
 
Keywords/Index items 
 
Requirements engineering, ar/ficial intelligence, crea/ve thinking, models of crea/vity, 
soSware support 
 
Introduc6on 
 
Requirements prac/ces for soSware-based systems have evolved from elici/ng and 
acquiring requirements to surfacing [1] and inven/ng them [2]. Many crea/ve thinking 
techniques (e.g., [3]) and digital tools (e.g., [4]) already exist to invent requirements, but 
genera/ve AI technologies have the poten/al to transform this inven/on process. One 
ques/on is how? This paper explores how genera/ve AI can be integrated with other forms 
of machine reasoning using a model that codifies characteris/cs of crea/ve thinking 
processes and outcomes to invent opportuni/es from large volumes of project-related 
informa/on. It mo/vates and describes the model, its implementa/on in one tool, and two 
evalua/ons of this tool’s impact in different sectors. 
 
GPTs and their limita6ons 
 
Genera/ve Pre-trained Transformer (GPT) neural networks seek to predict accurate 
sequences of words for input text prompts using Large Language Models (LLMs) trained on 
massive language datasets. Implementa/ons such as GPT-4o can create requirements by 
manipula/ng large volumes of informa/on from beyond organisa/onal boundaries, and 
chatbots allow stakeholders to interact naturally with these implementa/ons to explore 
requirements. Chatbot uses in business contexts have been shown to support consultants to 
generate more ideas [5] and deliver higher quality results [6]. However, ques/ons remain 
about GPT capabili/es to explore radically new spaces of ideas (e.g., [7]). Furthermore, GPTs 
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do not reason directly with heuris/cs or others forms of codified knowledge about 
established crea/ve thinking processes and outcomes to explore these radical new spaces 
effec/vely. Indeed, over-reliance on GPTs without this accepted crea/ve thinking know-how 
might be a retrograde step. 
 
A model of discovering product opportuni6es 
 
Unlike GPTs, INSIGHTS operates using a model that describes how to discover novel product 
opportuni/es and what forms these opportuni/es might take. This model was developed to 
inform INSIGHTS’ design and integrates four func/ons of crea/vity models from the 
structuralist tradi/on [8]. This tradi/on describes how problem and solu/on informa/on can 
be manipulated to explore and combine opportuni/es and, most importantly, transform 
spaces in which to discover these opportuni/es [9]. The four func/ons describe different but 
overlapping characteris/cs of crea/ve opportuni/es and the spaces in which these 
opportuni/es can be discovered: 
 
1. More crea/ve opportuni/es emerge from systema/c explora/ons of opportunity spaces 

composed of large numbers of par/al and complete opportuni/es. Boden [9] describes 
how problem and solu/on informa/on can be manipulated using genera/ve rules to 
discover opportuni/es that are crea/ve from the large numbers of possible 
opportuni/es. This manipula/on of problem and solu/on informa/on is consistent with 
exis/ng treatments of available requirements informa/on (e.g., [10]), but to produce 
crea/ve outcomes. 

2. In product development, each different opportunity space can describe all of the 
possible opportuni/es that meet the needs for one recognised class of product [Maher 
& Fisher 2011]. Therefore, discovering and defining these spaces using available 
informa/on about exis/ng product needs and features can be an effec/ve baseline for 
discovering crea/ve opportuni/es in and between spaces. It contributes to the value of 
the crea/ve outcomes.  

3. More novel opportuni/es in each product space have higher seman/c distances from 
the centroid of that space [11]. Novelty is an essen/al airibute of any crea/ve outcome 
[12], and more novel product opportuni/es have greater seman/c distances from the 
most common examples of these opportuni/es [11]. Applying genera/ve rules to 
discover opportuni/es in one space that have greater differences with common 
examples has the poten/al to direct crea/ve thinking about product features, leading to 
quicker innova/on. 

4. More novel opportuni/es have predefined crea/ve quali/es. Whereas the first three 
func/ons define the crea/ve poten/al of opportuni/es rela/ve to other ones, the 
fourth iden/fies airibute quali/es of individual opportuni/es associated with crea/ve 
outcomes. Previous research revealed that digital products have recurring quali/es 
(e.g., more informa(ve or playful) that render them more crea/ve in the eyes of users 
[2], similar to earlier taxonomies of recurring quali/es of crea/ve engineering solu/ons 
[13]. Therefore, genera/ve rules can also be applied to discover opportuni/es with 
these quali/es, again leading to quicker innova/on. 

 
Consider the example of a domes/c appliances manufacturer exploring ideas to improve its 
customer service using new product features. The model iden/fies different spaces of 
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opportuni/es using the manufacturer’s informa/on about product needs and features. 
Figure 1 visually depicts three of these spaces bounded by doied lines. Large numbers of 
opportuni/es depicted as black dots exist in each space, each with different seman/c 
distances d to its centroid – the white dots. Opportuni/es can also exist between 
opportunity spaces. This explicit representa/on of and control over different spaces of 
opportuni/es is a key dis/nc/on from black-box local LLMs constructed with GPTs from the 
same informa/on, and offers users greater control over the procedure, consistent with 
human-centred AI principles [14]. 
 

 
Figure 1: A visual representa2on of three spaces of possible opportuni2es for a manufacturer of domes2c 
appliances to consider 1: Ways to improve customer services; 2: Uses of smart devices, and 3: How to live in 
smaller homes. Each space’s centroid describes the most average and hence the least novel opportunity in that 
space, and all other opportuni2es in each space have a seman2c distance from this average opportunity. The 
greater the seman2c distance, the greater the novelty and hence crea2ve poten2al, with possible opportuni2es 
between spaces having even greater poten2al. Each opportunity can also have one or more quali2es associated 
with more crea2ve poten2al. The greater number of quali2es the opportunity has, the greater its poten2al 
crea2vity. 
 
Four of the opportuni/es in Space 1 are labelled A, B, C and D. Opportunity A has a shorter 
distance to the centroid of the space than do B, C and D, so A is the least novel, and hence 
has the least crea/ve poten/al of the four opportuni/es to improve customer service. One 
such opportunity might be a 24/7 helpline to improve customer service. Opportuni/es B, C 
and D all have larger but similar seman/c distances from the centroid, so according to the 
model all have higher novelty than A. While B (e.g., a website providing different service 
choices to customers) and C (e.g., dedicated service agents for customers) each have one 
predefined crea/ve quality (q1 (greater informa/on and choice) and q2 (more trust)) [Giunta 
et al. 2022], D (e.g., up-to-date informa(on with which customers can contact their 
dedicated service agent) has both, so D has the poten/al to be more novel and hence 
crea/ve than B or C. 
 
Opportuni/es can also be discovered in spaces that intersect two or more spaces. These 
combina/onal opportuni/es are poten/ally more useful than others as they address 
mul/ple product needs, and are also more crea/ve because of their greater seman/c 
distances from the centroids of each space. E.g., the opportunity W in Figure 1 exists at the 
intersec/on of spaces 1 and 2 might propose dedicated service agents via smart device apps. 
 

D q1q2

Space 1: E.g., ways to improve customer service 

Space 3: E.g., how to live in smaller homes 

Space 2: E.g., uses of smart devices
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However, according to the model, opportuni/es with even greater crea/ve poten/al can be 
discovered between the exis/ng spaces of opportuni/es, i.e., in spaces not iden/fied by 
current known problems and needs. These opportuni/es are oSen the outcomes of 
transforma/onal crea/ve thinking in new spaces that emerge by changing boundaries on 
spaces to generate new ones [9]. E.g., the opportunity X in Figure 1 is depicted to be 
equidistance between the boundaries of Space 1 and Space 3. One example of X might be a 
service advising on efficient living with the manufacturer’s products. Opportuni/es Y and Z 
also exist in this new space but are seman/cally closer to the original spaces and would 
share more content with other opportuni/es in each. 
 
To conclude, the model describes four elements of crea/ve opportuni/es of soSware and 
other types of products. However, to direct stakeholders to discover these opportuni/es 
from large volumes of informa/on, the model and its genera/ve rules need to be 
implemented using an automated procedure. This procedure and the interac/ve features 
that stakeholders can use to control it were implemented in the INSIGHTS tool. 
 
The INSIGHTS tool 
 
INSIGHTS is a digital tool that generates mul/ple spaces of large numbers of opportuni/es 
with different degrees of crea/ve poten/al from large volumes of unstructured informa/on. 
This informa/on can describe e.g., requirements problems, product markets, and known 
solu/on technologies, and can be found in document types from specifica/ons and usability 
reports to pitch decks. It can be stored as PDF, MS Word and PowerPoint file types, include 
tables or graphics, and be expressed in different languages. Informa/on defining one space 
of opportuni/es can be spread across files, repea/ng with different degrees of variance, and 
interleaved with informa/on defining other spaces. INSIGHTS inges/on of such diverse 
inputs in their original forms reflects our inten/ons for it to be a prac/cal tool for 
organisa/ons. 
 
ASer INSIGHTS has processed a set of input files, users can select opportunity spaces 
generated from the file’s content, define how novel opportuni/es in or between these 
spaces should be, and the crea/ve quali/es these opportuni/es should have. INSIGHTS then 
applies different genera/ve rules to discover crea/ve opportuni/es within and/or between 
these spaces. Let us explore this implementa/on in further detail. 
 
Discover and label spaces of opportuni3es 
 
The procedure first extracts text from each file type (e.g., from PDF, HTML and even image 
files using op/cal character recogni/on) with python libraries such as pd@otext and pypdf, 
exploring nested pockets of content elements to retrieve all text. Other text extrac/on 
libraries are listed in Example A in Figure 2. ASer manually seGng parameter values to 
reflect the file sizes, numbers and content types, a cleaning algorithm automa/cally 
manipulates all of the text to remove extra spaces, standardise characters and expunge 
anomalies. If text was wriien in languages other than English, it is translated using the 
DeepL service. This fully automated step was implemented to process the files systema/cally 
and quickly. 
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The procedure then applies topic modelling to generate opportunity spaces. Topic modelling 
is a form of sta/s/cal modelling that uses unsupervised machine learning to discover 
clusters of similar words within the extracted text corpus. The BERTopic soSware was chosen 
because of its reliability and scalability with incomplete and unstructured informa/on. It 
implements UMAP to reduce the dimensionality of text embeddings, HDBSCAN to cluster 
the reduced embeddings, then class-based TF-IDF to extract and reduce topics, and Maximal 
Marginal Relevance to improve the coherence of words. As a consequence, seman/c 
structures in the text are used to cluster unstructured data without predefined tags, training 
data or user interven/on. Each generated cluster defines one opportunity space as a mul/-
dimensional space of informa/on pieces expressed as weighted topic terms, in which more 
similar pieces are closer together. No LLM training is involved. 
 
To offer users greater choice, INSIGHTS uses rules to generate three sets of opportunity 
spaces of different sizes for each set of input files. These rules generate between four and 
eight broad opportunity spaces, eight and 15 typical opportunity spaces, and 15 and 30 
narrow opportunity spaces, based on prior user feedback. Weighted terms define the 
subject maier of opportuni/es in each space. A 100-word human-readable label is then 
generated for each discovered space by inpuGng the space topic terms and weigh/ngs into 
a genera/ve implemented as the GPT prompt in Figure 2’s Example B. The word length was 
also set during earlier user tes/ng to balance between readability and detail. 
 
Example A 
Implemented BERTopic libraries for text extraction 
 
for PDF: 'pdftotext' and 'pypdf' 
for OCR recognition: 'pytesseract' and 'pdf2image' 
for MS Word: 'docx2python' 
for MS Powerpoint: 'python-ppt' 
for HTML: 'html2text' 
 
Example B 
The generative rule to create an opportunity space description for technical 
design project, implemented as GPT prompt version GPT-4o, August 2024. The prompt 
takes as its input a list of weighted keywords that describe the opportunity 
space generated during topic modelling. GPT settings were temperature=0.7, 
top_p=1, frequence penalty=0, presence penalty=0. 
 
You are an experienced consultant. Generate a single paragraph of 100-words that 
accurately describes the design area characterised by the following terms. Also 
generate a short name for the summary that does not contain a verb. Do not 
generate other content. The summary should use direct language that can be 
understood by someone with limited design knowledge. The first sentence should 
start with the expression "This design area is". The terms are: {ListOfKeywords}. 
 
This version of the rule was implemented during both reported evaluations. 
 
Example C 
Segment of version of a generative rule to create opportunities of all types for 
single opportunity space, implemented as GPT prompt version GPT-4, May 2024. The 
prompt takes as its inputs the opportunity space description created using the 
rule described in Example B, an ordered list of words describing the space from 
the topic modelling, and a user input value indicating how novel the created 
opportunities should be. GPT settings were temperature=0.7, top_p=1, frequence 
penalty=0, presence penalty=0. 
 
As a consultant, recommend 10 specific alternative business activities with 
considerable business potential for a business area and its topics. The business 
area is as follows. {Opportunity space description text}. The topics in the area 
are {Opportunity space words list}. Each activity should be based on at least one 
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of the topics. Each activity should be {very prototypical | quite prototypical | 
typical | unusual | highly unusual} of those in undertaken in the business area. 
Present each activity as an unpunctuated question that starts with "How could 
you" and directs the reader to explore the activity in more detail. Each question 
should be composed of at least 20 words. 
 
This version of the rule was implemented during the first reported evaluation. 
 
Example D 
Segment of version of generative rule to create opportunities for technical 
design opportunities in a single opportunity space, implemented as GPT prompt 
version GPT-4o, October 2024. The prompt takes as its inputs the opportunity 
space description created using the rule described in Example B above, an ordered 
list of words describing the space from the topic modelling, and a user input 
value indicating how novel the created opportunities should be. GPT settings were 
temperature=0.7, top_p=1, frequence penalty=0, presence penalty=0. 
 
As an experienced technical design consultant, recommend 10 specific alternative 
technical design features with considerable novelty for a defined design area and 
its topics. The design area is as follows. {Opportunity space description text}. 
The topics in the area are {Opportunity space words list}. Each technical feature 
should be based on at least one of the topics. Each feature should be {very 
prototypical | quite prototypical | typical | unusual | highly unusual} of those 
in undertaken in the design area. Describe each feature in technical terms. At 
least half of the description must describe how the feature might be implemented. 
Each feature should be described in at least 100 words and presented as a title 
of up to 10 words, a colon character and the 100-word description. Don't use 
bullets, and new lines either in the title or the description. 
 
This version of the rule was implemented during the second reported evaluation. 
 

Figure 2 – Four examples of implementa2on features of INSIGHTS automated procedure. Example A is a more 
list of the libraries used for text extrac2on. Examples B, C and D demonstrate segments of genera2ve rules 
implemented as GPT prompts to create opportunity space descrip2ons, and to create opportuni2es during the 
tool evalua2ons reported in a later sec2on 
 
Discover and elaborate possibili3es 
 
The generated opportunity space descrip/ons are then presented to users via an interface 
(Figure 3) that allows them to select which space(s) to explore (Figure 3a), how novel 
opportuni/es should be, and the crea/ve quali/es (e.g., more entertaining, higher 
produc(vity) the possibili/es should have (Figure 3b) drawn from a taxonomy of 22 codified 
quali/es [2]. Stakeholders can also enter free text to describe other desired aiributes of 
opportuni/es to generate (Figure 3b). 
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Figure 3. Examples of user interac2ons with the version of INSIGHTS used in the second evalua2on, showing (a) 
examples of topics describing different discovered spaces of opportuni2es (called topics in the tool), (b) different 
stakeholder choices to direct INSIGHTS genera2on of crea2ve opportuni2es, (c) generated opportuni2es for 
users to browse and select. The full set of 22 crea2ve quali2es that can be selected in Figure 3(b) are: increased 
service, added informa2on choice, greater par2cipa2on, more connected, greater trust, more convenient, 
greener, more entertaining, more durable, cheaper to run, more adaptable, more informa2ve, more 
fashionable, inspira2onal, higher produc2vity, greater independence, more playful, more beau2ful, more direct, 
healthier, more influen2al, and younger. 
 
INSIGHTS inputs these stakeholder choices into genera/ve rules that are applied to selected 
spaces. Each rule is implemented as complex parameterised GPT-4 then -4o prompts 
demonstrated by Examples C and D in Figure 2 to discover mul/ple crea/ve opportuni/es to 
present to users, see Figure 3c. Returned opportuni/es are presented in list form, each 
described in up to 100 words established during prior user tes/ng to balance readability and 
opportunity details. Stakeholders can then select mul/ple opportuni/es to export from 
INSIGHTS and work further with. 
 
We assert that INSIGHTS procedure automates mul/ple exis/ng requirements engineering 
processes and stages – document analysis, sense-making, problem scoping and early 
requirements discovery – while giving stakeholders control over its direc/on. Once 
stakeholders have supplied the input files, the genera/on of spaces and opportuni/es is 
automated, and stakeholders only need to commit /me to explore the opportunity spaces 
and generate opportuni/es interac/vely. 
 
The next sec/on reports two evalua/ons of INSIGHTS. 
 
Two evalua6ons of INSIGHTS 
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Two evalua/ons of INSIGHTS for product and process idea/on were undertaken. Both 
explored crea/ve opportuni/es to implement in large-scale soSware-intense products that 
are oSen the focus of requirements projects. The first, facilitated by one of the authors, took 
place at Miele, a manufacturer of high-end domes/c appliances. Ten Miele stakeholders 
responsible for dishwasher innova/on used INSIGHTS during a five-hour idea/on workshop 
to explore new direc/ons for product releases. These stakeholders ranged from experienced 
engineers with 30+ years of experience to marke/ng professionals and student interns. Prior 
to the workshop, INSIGHTS was loaded with 468 informa/on documents iden/fied by Miele: 
343 dishwasher patent descrip/ons in English, German, Korean, Chinese and Japanese, 99 
press release documents, and 26 financial reports composed of text and numerical tables. 
INSIGHTS generated descrip/ons of 9 broad spaces of opportuni/es e.g. air and water 
purifica(on, 28 narrow spaces such as plasma device manufacturing, and 19 typical spaces, 
e.g., efficient cleaning systems. 
 
During the workshop, the facilitator then directed the employees to explore the INSIGHTS 
tool using its within-space then between-space seGngs. Many of the opportuni/es 
generated by INSIGHTS were reported by the stakeholders to be useful if not always highly 
novel to them. A typical example of one such opportunity generated in the UV air treatment 
solu(ons space was a self-cleaning UV lamp that uses a specific wavelength of UV light to 
break down organic material on the lamp surface. However, the stakeholders reported that 
informa/on coverage of the uploaded 468 files was too narrow to generate all forms of 
opportuni/es that Miele needed for next-genera/on product innova/on, e.g. stakeholders 
reported also using product features from sectors such as automo/ve in their idea/on 
processes. To increase this coverage, 12 new types of informa/on, from market reports to 
technical specifica/ons, were iden/fied to add to the uploaded documents to reflect the 
Miele innova/on process with greater accurately. This feedback revealed the need for 
systema/c analyses of innova/on informa/on sources to generate balanced novel and useful 
opportuni/es. 
 
Stakeholders also reported wan/ng greater control over the direc/on of the opportuni/es 
generated. E.g., the uploaded files contained mixes of technical and business/market 
informa/on and INSIGHTS generated opportuni/es combining both. However, the Miele 
engineers predominantly sought technical opportuni/es and the marke/ng professionals 
sought business growth areas. In response, separate genera/ve rules, i.e., pre-defined GPT 
prompts to generate business and technical opportuni/es, such as Example D in Figure 2, 
were implemented. Stakeholders also reported wan/ng to first browse space and 
opportunity /tles without full details. These features were also implemented in a revised 
version of INSIGHTS that was explored during an evalua/on with a second organisa/on. 
 
Biomass power plants are one source of renewable energy, but the process produces 
biproduct biomass ash. One power company in Thailand sought alterna/ve uses for this ash 
to reduce disposal costs. The revised version of INSIGHTS was populated with 100 PDF files 
resul/ng from a systema/c analysis and describing research on six themes covering different 
problem and solu/on spaces: biomass ash (30), green products (16), innova/ve product 
design (12), waste ini/a/ves (15), business trends in Thailand (12) and Thailand’s biomass 
powerplants (15). Ten company stakeholders in management, engineering, business 
development and sustainability roles with up to 15 years of sector experience then 
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par/cipated in one idea/on workshop. During the workshop the stakeholders worked in two 
teams of five balanced by role and experience. The facilitator, another of this paper’s 
authors, directed the stakeholders to generate ideas using established brainstorming 
techniques and common digital tools such as search engines. The facilitator then directed 
the stakeholders to explore the INSIGHTS tool using its within-space then between-space 
seGngs for another 45 minutes and export generated opportuni/es of interest into local 
tools such as spreadsheets. ASer the workshop, each stakeholder individually answered nine 
ques/ons about differences between the facilitated brainstorming and use of INSIGHTS, and 
provided further wriien comments. 
 
During the brainstorming half of the workshop the two teams generated 10 and 11 new 
opportuni/es respec/vely, which was reduced to a total of 17 unique opportuni/es when 
combined. Translated from Thai into English, these opportuni/es were between six and 12 
words in length and covered four sectors – agriculture applica/ons, construc/on materials, 
environment and filtra/on, and miscellaneous. Then, during the INSIGHTS half, the teams 
exported a further seven and eight new opportuni/es respec/vely from explora/ons of six 
opportunity spaces generated by INSIGHTS. These addi/onal opportuni/es were between 
50 and 99 (average 74) words in length. Equal numbers of these opportuni/es were 
generated from the within-space and between-space seGngs, and covered another four 
sectors – fashion and beauty, interior home design, packaging, and energy – in addi/on to 
the original four. 
 
ASer the workshops, all ten stakeholders responded to the nine ques/ons on 1-5 scales, see 
Table 1. Average responses ra/ngs by ques/on were all above three, indica/ng above-
average posi/ve views about INSIGHTS for each ques/on. The first three ques/ons about 
opportunity novelty revealed that INSIGHTS introduced new areas, e.g., “it genuinely 
created various unexpected ideas”, but again the opportuni/es themselves were not as 
unique and different to industry norms as they might be. Several stakeholders reported what 
was perceived to be crea/ve combina/ons in the opportuni/es, e.g., “it can combine 
crea(ve quali(es to produce interes(ng and applicable ideas”.  
 

 Employees 
A B C D E F G H I J Av 

Ques%ons about opportunity novelty 
How unique are opportuni<es generated by INSIGHTS 
compared to tradi<onal methods? 5 4 4 4 3 4 2 4 5 2 3.7 

To what extend did INSIGHTS introduce new areas and 
possibili<es not considered previously? 5 4 4 3 4 4 3 4 4 5 4.0 

How different are these opportuni<es from the current 
trends and norms in the industry? 5 4 3 3 5 3 2 4 3 3 3.5 

Ques%ons about opportunity usefulness 
How realis<c are the opportuni<es generated by 
INSIGHTS to be developed for implementa<on? 5 4 4 4 4 4 4 4 4 3 4.0 

How easy will it be to implement the opportuni<es from 
INSIGHTS given your current resources? 5 4 4 2 5 2 2 4 4 3 3.5 

Considering all factors, how would you rate the overall 
poten<al of these opportuni<es? 5 4 4 4 4 4 3 4 4 3 3.9 

Ques%ons about impact on wider process 
How helpful do you think INSIGHTS is in providing 
crea<ve opportuni<es? 5 5 4 4 5 5 4 4 4 4 4.4 

How well does INSIGHTS s<mulate crea<ve thinking your 
team? 5 5 4 4 5 4 4 4 4 4 4.3 
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How useful is INSIGHTS is suppor<ng idea 
sharing/decision-making processes in your business? 5 4 4 5 4 4 3 4 4 4 4.1 

Table 1. Employee responses to nine ques2ons about rela2ve INSIGHTS effec2veness in second half of the 
workshop, on scales of 1-5 where 5 indicated most posi2ve responses about opportunity novelty and usefulness 
and impact on team, and 1 indicated most nega2ve responses 
 
The second three ques/ons about opportunity usefulness revealed that INSIGHTS generated 
realis/c opportuni/es with poten/al, e.g., “INSIGHTS can effec(vely propose feasible 
business ideas using ash”, but ease of implementa/on of the opportuni/es scored a liile 
lower. Some stakeholders also expressed concerns about the lack of trace to source 
documents that gave rise to those opportuni/es, e.g., “Lacks clarity on sources of 
informa(on, requiring further research, especially for unusual ideas”. 
 
By contrast, responses to the final three ques/ons revealed that INSIGHTS was most 
effec/ve for accelera/ng team discussions, e.g., “By genera(ng new ideas and sparking 
team discussions, though some ideas may require further study”. It also appeared to save the 
teams /me during this crea/ve explora/on phase, e.g., “it takes a shorter (me when finding 
possible solu(ons and help us to quickly summarise important informa(on” while s/ll 
genera/ng sufficiently novel and more complete opportuni/es. 
 
To conclude, the stakeholders in this second workshop encountered fewer issues using 
INSIGHT’s features, and generated useful, more diverse and more detailed opportuni/es 
more efficiently (in only 45 minutes) than with exis/ng brainstorming approaches. However, 
the generated opportuni/es could again be more novel. 
 
Discussions and next steps 
 
INSIGHTS is a new tool to generate crea/ve opportuni/es from exis/ng informa/on sources. 
It combines different AI technologies opera/onalising four elements of a model of described 
crea/ve processes and outcomes as genera/ve rules (e.g., [2, 9, 11]). Two early evalua/ons 
revealed the poten/al of this integra/ve approach to discover useful opportuni/es and 
speed up the process of discovering these opportuni/es. However, to generate highly novel 
opportuni/es more regularly, INSIGHTS was extended with new genera/ve rules. One set of 
these rules describes informa/on about recurring crea/ve quali/es (e.g., [2, 13) to refine 
how opportuni/es can be implemented. Another feeds generated opportunity descrip/ons 
selected by users back into the procedure to generate new opportuni/es, thereby enabling 
pivo/ng during crea/ve thinking. 
  
Based on this evidence, we assert that INSIGHTS can be advantageous for soSware 
requirements projects. It can speed up and systema/se key domain analysis and 
requirement discovery steps both to reduce costs and increase crea/ve poten/al. INSIGHTS 
was designed to accept, make sense of and generate opportuni/es from diverse 
unstructured content from mul/ple files common in requirements projects. We look forward 
to repor/ng evalua/ons with these projects in the near future. 
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