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Percentage  difference  that  exists  between  the  current  route  and  the  

theoretical  ideal  straight  line  in  percentages

In  this  matrix  we  have  the  theoretical  travel  time  that  a  vehicle  would  

take  to  go  from  one  node  to  another  following  the  actual  route  of  the  
route.

summary  table  of  the  calculations  made,  shows  accessibility  indicators  
seen  in  the  theoretical  framework

summary  table  of  the  calculations  made,  shows  accessibility  indicators  seen  
in  the  theoretical  framework.

In  this  matrix  we  have  the  theoretical  travel  time  that  a  vehicle  would  
take  to  go  from  one  node  to  another  in  a  straight  line.

This  matrix  gives  the  route  factor,  which  is  nothing  more  than  the  division  

between  the  distance  en  route  and  the  distance  in  a  straight  line,  

generating  a  quick  way  to  see  the  similarity  between  the  theoretical  perfect  

straight  line  route  and  the  real  one.

This  matrix  is  calculated  by  the  program  from  the  coordinates,  it  is  the  distance  

in  a  straight  line  that  exists  between  each  result  node

summary  table  of  the  calculations  made,  shows  accessibility  indicators  
seen  in  the  theoretical  framework

•
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The  software  has  been  developed  based  on  the

The  first  component  is  the  calculation  of  zones  of  influence  or  
buffers  within  a  city.  The  input  data  is  the  coordinates  of  the  
stations  to  be  evaluated.

principles  of  theorists  such  as  Jane  Jacobs,  William  H  
Whyte,  Jahn  Gelh,  Clara  H.  Greed,  Andrés  Monzón  de  
Cáceres,  among  others.  During  its  elaboration,  a  historical  
review  of  urban  planning  and  cities  was  carried  out,  resorting  
to  authors  such  as  Carlos  G  Vázquez.  A  previous  
investigation  carried  out  in  2018  by  the  author  of  Dgis  
"Design  of  the  spatial  distribution  of  the  routes  of  the  MIO  
system  according  to  the  quality  of  service  perceived  in  
commune  18"  was  taken  as  present.

Based  on  the  key  concept  of  spatial  and  topological  
accessibility  of  the  transport  system.

Dgis  has  three  main  components  that  help  the  urban  planner,  
each  component  is  designed  to  be  interpreted  by  anyone,  
even  if  they  do  not  have  any  mathematical  training.

The  software  was  developed  in  Matlab  and  runs  as  a  
desktop  application  on  Osx  Mac  10.14  and  on  Windows  
10,  a  version  of  Dgis  can  be  downloaded  from  the  following  
web  link.

Dgis  was  born  with  the  aim  of  proposing  software  that  
facilitates  urban  mobility  planning  based  on  the  
measurement  of  the  level  of  accessibility  of  the  different  
areas  in  each  city  of  the  world  for  those  who  need  to  move  
around  them  using  public  and  pedestrian  transport.

The  third  component  is  capable  of  measuring  the  topology  
(geometric  study)  of  an  urban  or  interurban  public  transport  
route,  giving  as  input  the  matrix  of  distances  along  the  route  
and  the  coordinates  of  the  stations.  The  result  is  given  as  an  
xlxs  file  (Excel)  and  contains  parameters  easily  comparable  
and  interpretable  with  other  routes,  which  saves  time  and  
money  when  planning  routes.

This  information  can  be  obtained  from  private  databases  of  
traffic  institutions,  surveyed  on  the  ground  with  topographic  
stations  or  using  public  databases  such  as  Openstreetmap,  
the  output  data  are  results  in  the  form  of  a  diagram  showing  
the  area  in  black.  without  access  to  public  transport  and  the  
white  one  has  access,  summary  of  results  on  the  main  screen  
and  finally  an  xlxs  file  (Excel)  with  metadata  and  results  of  
mathematical  calculations

The  second  component  is  a  tool  capable  of  finding  
coordinates  of  a  zone  in  the  city,  it  is  very  useful  to  test  
where  to  put  new  stations,  eliminate  old  ones  or  find  new  
transport  routes,  the  coordinates  are  thrown  in  an  xlxs  file  
(Excel)  and  for  running  this  function  only  requires  free  data  
obtainable  from  openstreet  map.
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ABSTRACT  In  
order  to  contribute  to  improving  sustainable  intra-urban  and  metro  
politan  mobility,  the  Dgis  software  was  designed,  applicable  by  urban  
planners  to  measure  accessibility  in  cities,  for  those  who  need  to  move  
in  them  using  public  transport,  with  average  distances  of  400  meters  
for  pedestrians.  accepted  by  modern  urbanism.  The  guiding  principle  
was  to  ensure  that  urban  planning  aims  to  create  or  reorganize  cities  
for  the  happiness  of  the  people

In  order  to  contribute  to  improving  intra-urban  and  metropolitan  
sustainable  mobility,  the  Dgis  software  was  designed,  
applicable  by  urban  planners  to  measure  accessibility  in  cities,  
for  those  who  need  to  move  around  them  using  public  
transport,  with  average  distances  of  400  meters  for  the  pedestrian  
accepted  by  modern  urbanism.  The  guiding  principle  was  to  
ensure  that  urbanism  has  as  its  goal  to  create  or  reorganize  
cities  for  the  happiness  of  the  people.

The  practical  uses  of  the  software  are  wide

The  coordinate  points  of  the  bus  stops  are  searched  
using  the  Dgis  software

Graphic  representation  of  the  route
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You  could  plan  evacuation  locations  within  cities  where  there  is  an  
earthquake  risk,  such  as  Santiago  de  Chile,  Mexico  City,  Los  Angeles,  
California,  Tokyo  or  Cali.

•  You  can  evaluate  the  connectivity  of  a  new  urban  project,  such  as  a  park,  a  
convention  center,  a  stadium,  etc.

•

• If  you  know  an  estimate  of  decibels  that  are  produced  at  points  in  the  city,  
you  will  be  able  to  measure  the  total  area  of  the  city  that  has  noise  pollution  
with  the  buffers.

•  It  can  be  used  to  measure  areas  of  influence  of  various  phenomena  of  city  
life,  for  example,  the  spread  of  a  virus  such  as  covid  19  could  be  estimated,  
taking  into  account  that  it  knows  the  transport  network  and  its  influence.

•  You  can  put  the  coordinates  of  a  series  of  clients,  to  whom  merchandise  must  
be  delivered  and  thus  make  decisions  on  its  distribution.

If  you  know  the  zone  of  influence  of  contamination  radiated  by  an  
industrial  chimney,  you  will  be  able  to  locate  it  on  the  coordinate  plane  using  
the  tool  provided  by  the  program  and  you  will  be  able  to  see  the  total  area  that  
a  set  of  chimneys  pollutes.

•  You  can  measure  the  accessibility  of  an  area  with  respect  to  other  areas,  
thanks  to  the  spatial  location  of  coordinates  offered  by  the  program.

•

within  the  study  area.

•  You  can  add  to  the  simulation,  other  transport  items  different  from  public  
transport  stops,  such  as  parking  for  bicycles,  parking  for  electric  scooters,  
parking  for  cars,  and  in  addition,  the  study  buffer  can  be  modified  as  the  user  
wishes. ,  therefore,  what  the  user  needs  can  be  studied.

•  You  can  measure  how  accessible  its  transport  network  is  for  the  inhabitants  
of  a  building,  since  you  can  put  the  coordinates  as  explained  in  the  previous  
title,  and  thus  evaluate  how  accessible  that  building  is  to  the  network.

Measures  the  percentage  of  area  reached  by  public  transport

It  allows  to  add  stops  in  a  transport  network  and  evaluate  the  area  of  
influence  of  these  saving  on  costs.

•

It  is  a  tool  with  multiple  uses,  it  is  an  open  letter  for  professionals,  urban  
planners,  students  and  professors  to  use  it  within  their  research  area.
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34  cities  analyzed

0

0stop  6

stop  4

0

0

straight  line

Stop  2  Stop  3  Stop  4  Stop  5

0

stop  6

0

0

stop  1

0

0

0 0

stop  3

0

0

stop  5

0  694.170359  716.633521  1265.30714

0  760.225777

0

0

stop  1

Distance

M

0  753.038431  1542.41752  2191.35966  1654.76585  1296.60358

0  799.577429  1556.0423

0

stop  2 0  789.510687  1446.65609  1021.50997  1013.46563

Results

Link  for  operating  system  Mac  OSx  10.14  =

The  validation  of  the  program  has  been  carried  out  in  two  parts,  first,  an  area  of  the  city  of  Santiago  de  Cali  Colombia  was  analyzed  
using  data  provided  by  the  entity  that  controls  transport  in  the  city.  Within  this  validation,  the  three  main  components  of  Dgis  were  
tested,  including  generating  routes  and  finding  coordinates.

Link  for  Windows  10  OS  =  https://
drive.google.com/file/d/1m-U1b_e-QoXIKg9_g  
BeMqmA6qkj1WqUs/view?usp=sharing

https://drive.google.com/file/d/1EQLW9KBiO0rTN  
M56npzMevAqlctIihOW/view?usp=sharing

Second,  34  cities  in  the  world  were  analyzed,  including  the  27  capitals  of  the  27  member  states  of  the  European  Union,  in  order  to  
test  the  computational  power  of  Dgis,  analyze  the  spatial  accessibility  of  transport  in  these  cities,  for  these  cities  public  data  obtained  
from  openstreetmap  was  used.
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Results  without  new  route

Results  with  the  new  route

•

The  physical  infrastructure  of  a  city  makes  sense  as  long  as  people  can  enjoy  
it,  for  this  they  must  be  able  to  move  around  it  easily,  so  the  developer  and  his  boss,  
the  ruler,  must  plan  to  ensure  that  mass  public  transport  and  walking  they  are  
complementary,  that  is,  they  are  harmonized,  in  such  a  way  that  people  on  obligatory  
routes  can  move  within  a  maximum  radius  of  400  metres,  when  boarding  the  transport  
service  and  when  getting  off,  both  at  the  beginning  and  at  the  end  of  their  trip.

The  essential  purpose  was  achieved,  structuring  a  software  that  facilitates  
planning  urban  mobility  based  on  the  measurement  of  the  level  of  accessibility  of  the  
different  areas  in  each  city  of  the  world  for  those  who  need  to  move  around  them  
using  public  and  pedestrian  transport.

•

•

Contrary  to  popular  proverbs,  all  past  times  were  worse,  as  confirmed  by  
studying  the  historical  evolution  of  urban  planning,  because  thanks  to  the  revisionism  
of  the  old,  today  its  enormous  defects  are  seen,  including  the  damage  caused  to  
humanity  by  previous  models.  applied  to  urbanization,  today  urbanization  is  
understood  as  an  integrality,  focused  on  people  living  better,  without  a  doubt  the  old  
models  made  their  positive  contribution,  since  it  improves  over  time,  thanks  to  the  
knowledge  gained,  and  in  the  modern  urban  planning  the  current  point  of  convergence  
is  that  cities  should  be  planned  to  make  life  easier  for  people,  and  in  this,  mobility  is  
essential.

The  final  conclusion  of  convergence  says  that  a  software  was  provided  capable  
of  contributing  to  urban  planning  being  an  integrating  concept,  where  the  organization  
of  the  geographical  space  in  each  city  with  areas  where  homes,  business  and  
institutional  premises  interconnected  by  streets  are  or  are  built  must  be  planned  
through  routes  that  facilitate  mobility,  lead  to  the  interaction  of  people,  thanks  to  the  
fact  that  public  transport  and  on  foot  complement  each  other  amicably,  in  order  to  
get  people  to  socialize  with  each  other  because  they  live  in  urbanized  cities  for  the  
people.

•

The  urban  model  that  will  survive  will  be  the  one  that  has  as  its  beginning  and  
end  to  make  people's  lives  in  cities  friendlier,  by  aiming  and  ensuring  that  people  do  
not  suffer  from  the  city,  but  rather  enjoy  it,  by  being  or  ganized  so  that  the  public  
moves  in  it  in  a  pleasant  way,  accessing  all  the  places  it  requires,  minimizing  time,  
costs  and  effort.  The  cities,  as  the  studied  authors  indicate,  must  be  for  the  people,  
human  cities,  where  man  is  the  greatest  joy  of  man.

Bibliography  where  the  inspiration  for  the  development  of  Dgis  software  is  born

•
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