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Abstract. This  study  shows  the  use  of  artificial  intelligence in  the  architec-

tural  design  process  as  an  initial  source  of  inspiration  in  the  conceptual  

design  methodology  and  how  it  has  evolved  over  time. 

The  purpose  of  the  study  is  to  know  the  results  of  the  incorporation  into  

the  architectural  design  methodology  of  neural  networks  as  an  instrument  

in  the  project  cycle  applied  to  1st  year  architecture  students.  The  results  

show  the  usefulness  of  the  instrument  in  the  initial  stage  of  the  design,  

giving  importance  to  the  creation  of  their  ideas  as  a  graphic  element  of  

the  first-born  expression.  The  participants  highlight  the  importance  of  visual  

communication  in  the  interpretation  of  their  ideas  as  well  as  the  develop-

ment  of  their  skills  in  a  short  time,  concluding  the  possibility  of  incorpo-

rating  new  techniques  in  the  design  process  of  the  conceptual  space,  being  

a  field  very  broad  in  which  to  continue  investigating. 
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1 Introduction 

In  the  digital  age,  in  which  the  world  unfolds,  teacher  preparation  requires  

immediate  actions  that  lead  to  improving  digital  skills  and  competencies  in  order  

to  achieve  progress  in  the  educational  process  (Cervera  et  al.,  2016). 

 

Already  in  the  first  decade  of  the  21st  century,  technology  applied  to  

design  and  the  definition  of  space  was  oriented  towards  the  exact  sciences  and  

the  applications  of  computer-aided  design.  It  has  migrated  towards  the  artificial  

systematic  reproduction  of  the  cognitive  behavior  of  man,  therefore,  we  went  

from  a  process  of  analogical  and  abstract  emulation  of  the  design  process  by  

means  of  computational  tools  towards  an  adaptation  towards  new  forms  of  

adaptation  and  assimilation  of  new  methods  available. 

 

The  search  for  teaching-learning  strategies  finds  artificial  intelligence  as  a  

fundamental  tool  in  the  21st  century,  whose  actions  are  positioned  in  many  areas  
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of  the  process,  such  as  the  personalization  of  learning  experiences,  immediate  

and  realtime  feedback,  and  process  automation.  development  and  administrative  

type  (Ch Hadjichambis  et  al.,  2023) 

 

Rhodes  Hileman  (1998)  in  the  based  classification  developed  by  John  

Chris  Jones  proposes  four  stages  of  the  design  methods,  he  calls  the  first  as  

artisanal  evolution  prior  to  the  renaissance  in  charge  of  guidelines  determined  by  

the  artisan  himself;  The  second,  until  the  fifties  of  the  last  century,  was  the  

graphic  expression  in  the  design,  where  the  designer  was  given  a  document  with  

information  to  generate  a  product  based  fundamentally  on  experience  and  intui-

tion. 

The  third  phase  arises  as  a  result  of  the  Second  World  War  due  to  the  

search  for  teamwork  where  drawing  is  taken  as  a  tool  to  help  develop  problems,  

at  this  stage,  for  example,  the  list  of  ideas  and  synectics. 

 

The  fourth  is  currently  being  developed,  called  technological  change  or  

sociotechnological  innovation,  which  also  includes  the  creation  of  multidisciplinary  

teams  where  autonomous  learning  is  fundamental,  as  Simon  (1996,  p.  1)  estab-

lishes,  referring  to  design,  says  that  it  is  the  science  of  artificial  systems,  that  

is,  that  which  interacts  with  the  natural  environment. 

 

Currently  learning  at  the  different  educational  levels  is  in  charge  of  

students  considered  “digital  natives”,  that  is,  technology  is  essential  in  their  daily  

lives  (TIGSE  PARREÑO,  2019). 

 

The  ideas  that  we  approach  in  a  generative  design  through  deep  learning,  

is  one  where  the  basic  components  do  not  maintain  an  order  of  priority,  (As  et  

al.,  2018)  however  they  arrive  by  themselves  motivated  by  the  visual  investigation  

that  we  obtained  with  previously  (Ferruzca-Navarro,  2015). 

 

The  difference  between  other  specialties  and  architecture  is  that  it  offers  

us  different  answers  to  a  single  problem,  in  addition  to  measuring  which  of  

these  answers  is  best  suited  to  the  process  or  user,  satisfying  the  needs  in  the  

same  way  in  all  cases. 

 

However,  giving  this  assignment  to  a  first-year  architecture  student,  who  

is  dabbling  in  the  graphic  expression  of  his  preliminary  design  ideas  and  what  

he  wants  from  it,  is  an  ambitious  process.  The  use  of  digital  tools  plays  an  

important  role  in  the  initial  stage  of  the  design  methodology,  combining  shapes  

and  spaces. 

 

The  design  is  based  on  abductive  reasoning,  (Design  Thinking.  Trends  In  

Design  Theory  and  Methodology,  nd),  where  students  from  the  initial  stage  to  

the  use  of  the  tool  for  its  graphing  go  through  a  gap extensive  in  the  project  

cycle.  Material  that  neural  networks  offer  us  in  this  first  stage  of  design. 



 

 

2 Method 

The  methodology  is  developed  in  the  application  of  the  use  of  the  Artificial  

Intelligence  (AI)  tool  in  students  of  the  first  year  of  architecture,  determining  

the  utility,  consistency  and  time  of  results  in  the  project  cycle  with  neural  

networks  as  an  idea.  generator  of  the  project. 

 

For  the  commissioned  work,  FIREFLY's  generative  AI  software  was  

used and  it  was  developed  in  two  simultaneous  stages:  (1)  Development  of  the  

generating  idea  through  brainstorming  developed  by  the  students  and  (2)  help  

through  AI  through  FIREFLY  in  order  to  obtain  the  graphing  of  the  conceptual  

ideas. 

For  the  data  collection,  the  survey  was  applied  to  40  students  between  

men  and  women  who  were  studying  the  subject  of  Design  Workshop  I  of  the  

School  of  Architecture  of  the  Jorge  Basadre  Grohmann  National  University  of  

Tacna  -  Peru 

 

3 Results 

Regarding  the  use  of  the  artificial  intelligence  tool  in  the  creation  of  conceptual  design  

images,  the  students  mentioned  being  98%  satisfied  with  the  usefulness  of  the  digital  

tool  in  the  design  process. 
In  relation  to  the  time  of  the  graphing  of  the  generating  idea  in  the  initial  

stage  of  the  project  cycle,  86%  of  the  students  achieved  the  competencies  of  the  

subject  in  a  shorter  time. 

Regarding  the  evaluation  of  the  results  of  the  design  proposals,  90%  achieved  an  

optimal  development  in  view  of  the  satisfaction  of  the  needs,  taking  into  account  all  the  

quality  parameters  in  the  design. 

 

4 Discussion 

The  utility  of  digital  tools  in  the  design  process,  such  as  CAD,  are  used  in  the  final  

stage  of  project  development,  taking  into  account  that  decision-making  regarding  space  

requirements  has  already  been  solved  theoretically. 

However,  the  usefulness  of  neural  networks  at  the  beginning  of  the  project  even 

accompanying  the  design  are  of  vital  importance  to  strengthen  their  skills. 

5 Conclusions 

The  strategies  applied  in  the  students  in  the  inclusion  of  deep  neural  networks  

were  evaluated  as  a  positive  impact  to  achieve  the  competences  of  the subject  



 

 

in  an  integral  way  in  all  its  design  processes,  consistently  and  in  a  shorter  

average  time  than  the  traditional  methodology. 

It  is  necessary  to  implement  new  tools  in  the  discipline  in  a  relevant,  

pertinent  and  systematic  way  in  the  teaching-learning  of  architecture. 

6 Limitation and Future Research  

The  tools  used  were  free  to  use,  taking  into  account  that  they  have  limited  

access. 

It  is  necessary  to  expand  the  research,  to  address  all  stages  of  the  design  

with  the  use  of  AI  even  in  higher  years  of  the  degree  and  others  to  evaluate  

the  acceptance  of  the  students. 
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