Machine Translated by Google

Software Instructions for Use
This tutorial makes it easy to use the Dgis program and the data it outputs. The demonstration is

carried out taking as an example a random sector of the city of Cali, to represent how it works
anywhere on the planet:

1. Double click on the file named Dgis.exe Figure 1 double click on the icon
of the program

Ll

Dgis.exe

Figure 1 Double Click on the Program Icon

2. Once the program starts on your computer you will see something like Figure 2 program view
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Figure 2 program view

3. Now we should get coordinate data, for this example we will use the base
OpenStreetMap data, as it is free to use.

4. We enter the web address https://www.openstreetmap.org/

5. We select the export button, then we click on select manually Figure
3 catch
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Figure 3 Capture

6. The area to be studied is chosen and the database file is downloaded by clicking on
export and an image file as seen in Figure 4 capture
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Figure 4 Capture

7. Itis very important that you save the coordinate information of the image crop, which
is located in the upper left corner Figure 5 capture
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Figure 5 Capture

8. You will obtain two files, one with an .osm extension and the other with a .png extension, you
can rename these files as you wish as long as you respect the extension, do not use spaces
and make use of letters or numbers contained within the English alphabet, that is say do not
use accents, umlauts, quotation marks, apostrophes, matches or special letters such as N.

9. Now we enter the downloads folder and proceed to open the file with
.0osm extension with Excel, Libre office Calc, Open Office, Google Sheets, numbers or
any other program for spreadsheets, in this example it will be explained how to use Excel
because despite being paid it is an application with which many people they are familiar.

10. Right click on the .osm file that | downloaded from
https://www.openstreetmap.org/, remember that you can rename the file as you wish with English characters

and without spaces, choose to open with your favorite spreadsheet program Excel is used for this example
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11. When opening with the spreadsheet program, we give it to take the data as a table
XML, we accept Figure 7 capture
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Figure 7 Capture

12. Once the program opens, we will see that there are several columns each with a title, we
are interested in the column that is named with: "v" (corresponds to the name),
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“lon” (corresponds to longitude), “lat” (corresponds to altitude), once these columns
have been identified we will use the filter to extract all the data that we need, for this
example we need the public transport stations and stops, in the city in which we are,
the public transport stops have a hame that begins with the word "MIO", then we locate
ourselves in the name column "v" and there we select the filter "MIO". Figure 8 catch
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Figure 8 capture

13. Now we simply transfer by copying and pasting the column named "v", "lon" and "lat",
to a spreadsheet document and save it as an .xIsx extension, it is important not to put
accents, spaces, umlauts, apostrophes or non-English language symbols Figure 9
screenshot

This document is very important because it is the document from which the program will take
the necessary data to return the results, in fact you will be able to put new coordinates for
existing points or future points from points of longitude and latitude that you can obtain from
topographic stations, from Google maps, google erath, bing maps, OpenStreetMaps or any
other coordinate provider.
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Figure 9 Capture

14. Now the program must be started, once it finishes loading, some data must be
entered for its operation, which are the longitude and latitude coordinates that were
obtained from the openstreetmap and can be seen in Figure 5 capture, The size of
the buffer to be measured in meters must also be entered, in addition to the lower limit
and upper limit that denote the range to be evaluated between stops, the
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range is important to eliminate stops that are very close to each other, then the
evaluation of the program is shortened, however it is possible to set the program to

evaluate between 1 meter and 400 meters following the example described. Figure 10 Capture
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15. Now you should click on the "start" button, once clicked the program will ask you to

choose the .xIsx file that was generated in point 13, select the file and click on open,
then you just have to wait for let the program work
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Figure 11 Capture

16. Now the program will process the information and display the results in its menu, in a
window where you can see a graphical representation of the data and buffers,
representing in black the area of influence reached and in white the area not reached

and therefore The latter will throw a file with the name results.xIsx containing the results

to be analyzed by the urban planner. Figure 12 Capture
Figure 12 Capture

17. The results.xIsx file returns information that can be seen in Figure 13 capture
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18. The file generated in point 13, the data entry file can be modified at the user's whim by

removing or adding coordinates and points according to the study to be done, these
coordinates could be obtained in various ways as seen above Even so, the program
has a function to find points automatically, the button is called “Find Coordinates”.

Clicking on this button will display a window where the program requests the .osm file
and the .NPG file that was downloaded in point 6. See Figure 14 capture
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Figure 14 Capture

19. The program will process (this takes time according to the size of the file), the
information and will display a map, with a pointer where the user clicks with the pointer
will save a coordinate, when finished taking the necessary number of points, just close
the window and a file will be automatically generated with the coordinates taken, these
coordinates can be saved to be evaluated as those obtained in point 13. See Figure
15 capture
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Figure 15 Capture

20. There is also a button where you can view the study map. The same data from point
18 must be loaded, but first clicking on the “load image” button, see Figure 16
capture
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21. The accessibility topological measure meter has been implemented to measure
routes, for this the user must know the transport route to be evaluated and its nodes.

22. The average speed with which the system to be evaluated moves in the
traveled, in general this speed does not exceed 15km/h, but this can vary and must be
entered by the researcher 23. It can measure an urban or interurban route, the minimum
number of nodes must be 2
(origin and destination), there is no limit of nodes, however, the researcher can eliminate

repetitive nodes or those that are on the same street, in parallel, thus avoiding evaluating
the same node twice.

24. For this example, data from an urban public transport route within the city of Santiago
de Cali will be used. The researcher needs data that is not publicly accessible in many
cases.
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Figure 17 Capture of the route, using AutoCad Civil and Google Earth
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25. Once the investigator has the route in mind, he must measure the distance that exists
between each node you want to evaluate and the next one, always using kilometers, for
this you can use multiple programs, AutoCad, Arcgis, Qgis, Google maps, Freecad,
LibreCad, Qcad, Dragsight, BricsCad, etc. Figure 17 Capture of the route, using AutoCad
Civil and Google Earth 26. You will need to create an .xlsx file like the one seen in Figure

18 Capture
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7 Kr94Centre Cl2y 1A Oe 282 1.15] 0.82] 061 033 0.00] 0.14 034 054 0.77] 1.06] 1.43] 1.67]
& Kr94CconClic 2.95] 1.29] 0.96] 0.75| 0.46] 0.14] 0.00| 0.20] 0.40] 0.63] 0.92| 129 153]
S Kr95entre Cl 1A Oey 1A 315 1.49] 1.16] 095 0.66] 0.34] 0.20] 0.00| 0.20] 0.43] 0.72] 1.10] 133
10[Kr 96 entre ci10e y 2 0e 3.35] 169 136 115 o0ss) osd  oao|  ozo| o000z 052 0.9 EEI
11 €14 Oe entre Kr 348 y 544 358 1.92 159 138 1.0 077 063 043 023 0.00 0.29 066 050
12 €14 Oe entre Kr 93A y 94 3 HB: 2 11: 1 SB: 1,57: 1,39: 1 UE: 092: DJE. 0,52: 0. 19: 0 OD: 0. 37: ﬂ,ﬁl‘
13 €l 4 Oeste con Kr 91 425 258 225 2.04 176 143 1.29 1.10| 0.89 066 0.37 000 024
14 €14 Oeste con Kr 89 448 282 249 2.28| 1.99] 167| 153 1.33 113 0.50] 061] 0.24] 0.00]
15 ) | | | ) ) |
16 | | | [
17 |
1

D Nombre Fecha de modificacién Tipo Tamano
B coordenadas.xlsx 22/8/2021 14:59 Hoja de célculo de M... 10 KB
22/8/2021 14:59 Hoja de célculo de M... 12 KB

Figure 18 Capture

27. Now you must generate an .xIsx file with the coordinates identical to the one in steps
above, which columns are named v (for the name), lon (longitude) and lat (latitude), it
will be very important that you respect the order you entered in the distance matrix. The
coordinates can be obtained using the special function of the program for it or any other

software or database. Figure 19 Capture

c24 - Jx
A B c [ivas

1 v lon lat
2 ESTACION MELENDEZ -76.54267282440000000 3.37703278363586000
3 Kr94entreCl4Dy4C -76.54527513010000000 3.37562980769475000 o
4 Kr95entreCl4y3D -76.54758968780000000 3.37428560619548000 ] NO!T! bre
5 Kr95entreCl3yKr 95A -76.54943834880000000 3.37416176426338000
6 Kr94BentreCl2By 2 -76.55139867830000000 3.37541723096119000
7 Kr94CentreCl2y 1A Oe -76.55338946640000000 3.37424108641294000
B Kr94CconCl 1C -76.55460310700000000 3.37443062930965000 t]:: distancla XIox
9 Kr9SentreCl 1A Oey 1A -76.55471356630000000 3.37347622752640000 "
10 Kr96 entreCl 1 0ey 2 Oe -76.55558343770000000 3.37338029083596000

Cl 4 Oe entre Kr 94B y 94A
€l 4 Oe entre Kr 94A y 94
Cl 4 Oeste con Kr 91

Cl 4 Oeste con Kr 89

Figure 19 Capture

-76.55756234760000000 3.37343968912371000
-76.55918292130000000 3.37529697753465000
-76.56085275480000000 3.37803604125961000
-76.56124356480000000 3.37984140753706000

28. Now you must mark the average speed at which the transport moves on the route to be
evaluated, fill in the fields of the past steps, optionally fill in the coordinates field and
after that you must click on topological accessibility measures Figure 20 Capture
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Figure 20 Capture

29. When clicking on Topological accessibility measures, a load menu is displayed, where you
must first load the coordinates and then the distance matrix, the load order is very important.

30. Now the program will make the necessary calculations and then present the results on
the screen and in a file named Topologicas.xlsx Figure 21 Capture
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31. The generated file is made up of 13 pages, which contain useful arrays
for the researcher to analyze the route, now the researcher can compare many routes or
modify their nodes and evaluate their performance, the last page is a summary where,
among other things, data such as travel time can be observed Figure
22 Capture
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Suma_tiempo_recta Suma_tiempo_ruta Suma_indice_TrazadoTy Suma_Shimbel Suma_Factor_ruta uno_dividido_n_menos_L Ri

7269691184
57.31270485
46.94617646
4052064316
35.74895601
32.85754883
32.70352306
3372723734
35.16815478
40.72397073

630144053

168.455913
84.78210984
71.14597712
64.39916247
57.84675973
5338381693
52.75875515
53.6689611
56.4646865
6166644851
71.08710297
863415881
98.3346087

3090414347
19.65111511
17.80835759
18.05006608
18.09790051
18.86258729
19.41057352
1951326229
19.75693201

170314677
17.25375609
17.04167317
17.49122294

| maliztiempo finea recta  matnz tiempo nuta | matriz Shimbel

Figure 22 Capture

32. Itis important to note that this feature is for researchers with access to route data and

78 3090434347
67 19.65111511
s 17.80835759
51 18.05006608
a6 1809790051
a 1886258729
a2 19.41057352
a 1951326229
46 19.75693201
- | 17.0314677
s8 17.25375609
67 1704167317
] 17.49122294

factor de ruta

matriz de diferencias

0012987013
0015151515
001754386
0.02
0022222222
0023809524
0.024390244
0023809524
0022222222
0.02
001754386
0015151515
0.012987013

broader mathematical knowledge.

une_dividido_n  suma_tiempos_ruta_tiempos_recta trazado_velocidad_nodo Absoluto_Tiempo_Global Tiempo,

040135511
0297744168
0312427326
0361001322
0402175567
0449109221
0473428622
0464501483
0435042933
0340629354
0302697475
0258207169

022715874

Srutayrects | sumas filas

0012620513
0014925373
0017241379
0019607843

002173913
0023255814
0023808524
0023255814

002173913
0019607843
0017241379
0014925373
0012820513

[C]

231723616
1479289977
1515479694
1.589292702
1616138435
1624704789

161324378
1591264667
1605562955
1514254318

1560509983

0.029708156
0.022078555

0.02612896
0.031162602
0.035176922
0.037783832
0.038410566
0.037006155
0034303542
0029691261
0.026832296

0.02293245
0.020006538

168455913
8478210984
7114597712
6439916247
5784675973
5338381693
5275875515
536689611
564646865
6166644851
7108710297
863415881
98 3346087

1291563844
1140051259
1043668192
9126201373
7638553776
7013491991
6.103286041
5171377574
4131025172
2785217391
1.0902746

a

actor_ruta_total

31723616
1479289977
1515479694
1589292202
1618138435
1624704789

161324378
1591264667
1605562955
1514254318
1556273193
1536474122
1560509983



