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ABOUT SC 
The Sustainable Cities (SC) Program is an experiential learning partnership focusing on 
sustainability and cities in Indiana. Disciplines across the institution are tasked with addressing 
sustainability issues in a specific community by integrating these into experiential projects for ISU 
students. These problems range from strategic planning recommendations to community needs 
assessment, and understanding the impacts of waste strategies to mapping trail systems, and 
many other issues. 

This is a year-long partnership, in which students and faculty in courses collaborate with one 
specific community partner on these projects. Communities throughout Indiana have leaders 
who want to make real change. These leaders are passionate about moving their cities forward 
into the future, but are often limited by lack of resources, staff, and budget. 

The SC Program utilizes the innovation and energy of students and faculty to provide ideas that 
will address these issues. This relationship reinforces and strengthens our Indiana communities. 

Each ISU course and community partner will produce tangible and relevant outcomes for the 
community partner while providing ISU students with real world project completion. This report 
serves as this outcome. 

SC PLANNING COMMITTEE 
Nancy Rogers, Ph.D., Vice President for University Engagement 

Greg Bierly, Ph.D., Dean of the Honors College 

Heather Dalton-Miklozek, Ph.D., Director of the Center for Community Engagement 

Daniel Pigg, Director of the Business Engagement Center 

Garrett Hurley, Interim Sustainability Coordinator 
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ABOUT SULLIVAN, IN 
Sullivan, IN is the county seat of Sullivan County and serves as a hub for the towns of Carlisle, 
Dugger, Farmersburg, Hymera, Merom, and Shelburn. Sullivan, IN was founded in 1853 and 
became the county seat. The total city limits is 1.88 square miles, but there are more residents 
living outside of this area that contribute to the community of Sullivan. Today, Sullivan has the 
largest estimated population as an incorporated town in Sullivan County.  

Sullivan faces many similar social, environmental, and economic challenges to other rural Hoosier 
towns and others that are unique to the city itself. There are approximately 8,500 people 
available for the labor force in Sullivan County. Since 2009, the unemployment rate has steadily 
decreased in the county. There’s approximately 2,500 people that live in Sullivan but work in 
other counties. Some of the major employers in Sullivan are Raybestos Powertrain LLC, Hoosier 
Energy Emergency, Peabody Energy Corp., Sullivan County Community Hospital, and Raybestos 
Products Co. 

A common thought among Sullivan community members is that students that go to college 
graduate and don’t return to Sullivan. The highest degree attainment of folks 25 and older in 
Sullivan County is a high school diploma. Trade programs and certifications are a community 
concern from folks.  

Sullivan has a vast history and many points of interest in the community. The Sullivan County 
Public Library is one of 1,679 libraries designated as a Carnegie library. The Sullivan Civic Center 
was recently renovated to provide a central location for community member sin Sullivan. The 
Heart of Sullivan is a civic organization that hosts many large events throughout the year. One of 
the largest events hosted in Sullivan is the Sullivan Annual Rotary Corn Festival. 

This community is full of potential and is being led through a strategic plan intended to bolster 
its standing for Hoosiers. The ISU Sustainable Cities program intends to help reach that potential. 
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EXECUTIVE SUMMARY 

 

 

 

 

 

The City of Sullivan identified the downtown area 
as an area for improvement and needed a way to 
depict areas. In ENVI 610, one graduate student 
was able to address the agreed upon goals of 
developing a 3D model of the downtown square. 
Some recommendations for future use of the 3D 
model were made for land-use planning, drainage 
systems, elevation, and more.   
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INTRODUCTION 

Sullivan has a prime downtown square area that hosts many community 
events and is the center of the city. The city identified a need to survey 
and map the downtown area to identify areas for improvement.  
ENVI 610: Field Techniques teaches upper-
division undergraduate students and 
graduate students’ techniques for field 
research. This was a prime opportunity for a 
graduate student to learn proper techniques 
related to practical applications. 

One graduate student was tasked with 
utilizing an Unmanned Aerial System, or 
“drone”, to collect geospatial information 
related to the downtown area of Sullivan. 
This included information such as 
topography, elevation, drainage system, 
road networks, pipelines, and land-use 
pattern. Integration of this information can 
be formed into 3D modeling. 3D modeling is 
a virtual model depicting urban areas. 

The goals of this project were to generate a 
3D model of the downtown area of Sullivan 
and provide recommendations for future 
developments and shortcomings of the 
area.
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STUDY AREA 

The area determined for the study centered on the downtown area. 
While Sullivan, IN is approximately 4.90 km2 in city limits, the downtown 
area encompasses a majority of it. Figure 1 represents the area intended 
for study and modeling. Field preparation and flight planning was a large 
component of work before implementing the drone flight. This included 
technical checks on all equipment and ensuring appropriate software 
and hardware capabilities. 

Figure 1. Sullivan drone flight area. 

Georeferencing is a necessary step in preparing for drone flights and 3D modeling. 
There is direct georeferencing, which uses ground control points from metadata 
attached to photos collected from the drone. There is indirect georeferencing 
where targets are placed on the ground and taken before the flight mission. Direct 
georeferencing was used in this flight. 
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3D MODEL 

After gaining data from the drone flight and inputting all information, 
meshes and models were constructed utilizing Agisoft Metashape 
Professional. In addition to a final 3D model with simulation, there is also 
a digital elevation model, orthomosaic, and tiled model using the same 
information. The total number of images used to create the modeling 
was 942 out of 962 photographs.

The digital elevation model of downtown 
Sullivan depicts elevation of the topography 
from this area. This model represents 
imaging of the Earth’s surface. The elevation 
ranges between 135 meters to 203 meters 
approximately.  

Figure 2. Digital elevation model. 

The orthomosaic of the downtown of 
Sullivan is a geometrically corrected photo 
that constitutes several images. This can be 
useful in city planning as it gives an idea 
about the consistent change.  

Figure 3. Orthomosaic. 

The 3D model of downtown was developed 
with 2224,315 faces. It’s represented in a 
viewable video shared on an unlisted YouTube 
and in a file format. Figure 4 represents an 
example screenshot from the 3D model of the 
downtown area.  

Figure 4. Example photo of the 3D model of 
downtown Sullivan
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CONCLUSION 

The 3D modeling can be a springboard for many other projects for 
Sullivan and offers insight into areas for improvement. The model serves 
as the primary deliverable from this project. Application of the 
Unmanned Aerial System has helped highlight the planning and land-use 
of the area.  

It is recommended that this model be used to analyze: 

o Land-use planning
o Topography planning
o Elevation changes
o Drainage systems
o Roadway planning
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APPENDIX A. 
3D Model Link 

3D Model Photos 

https://www.youtube.com/watch?v=IULZFJLXxfY&feature=youtu.be
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APPENDIX B. 
Elevation Model 
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APPENDIX C. 
Orthomosaic 
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APPENDIX D. 
Generation of 3D Model of the Downtown, Sullivan with the Application of Drone 

 



Genera�on   of   3D   Model   of   the   Downtown,   Sullivan   with   the   applica�on   of   
Drone   

Abstract:   

Unmanned  Aerial  Vehicle  (UAV)  or  drone  has  gained  a  lot  of  popularity  for  its  mul�farious                 

applica�ons.  Since  the  past  decade  drone  has  a�racted  the  common  mass.  Crea�on  of  3D                

models  with  the  help  of  the  photographs  taken  by  the  drone  is  cost  effec�ve.  The  process  is                   

simple  and  can  be  u�lized  by  any  entry  level  user.  This  paper  a�empts  to  create  a  3D  model  of                     

the  downtown  area  of  Sullivan,  Indiana  and  also  tries  to  find  out  the  technique  of  crea�ng  it.                   

The  photographs  are  taken  by  a  drone  and  the  post  processing  of  those  images  were  done  in                   

the  photogrammetry  so�ware  named  Agiso�  Metashape  Professional.  The  paper  hopes  to             

create  a  visual  representa�on  of  the  area  to  give  the  planning  commi�ee  a  good  idea  about  the                   

opportuni�es   lying   in   that   area   as   well   as   the   shortcomings   that   are   needed   to   be   looked   at.     

Keywords:   Drone,   Downtown,   3D   model,   UAV   

  

  

  

Introduc�on:   

The  use  of  drone  in  crea�ng  a  3D  model  is  one  of  the  most  cost  effec�ve  tools.  The  UAV  had                      

seen  a  major  shi�  from  the  technical  specializa�on  domain  to  being  available  and  usable  by                 

anyone  in  the  past  decade.  The  widespread  availability  of  this  technology  has  made  it  accessible                 

to  everyone  for  vast  experimenta�on  and  adop�on.  The  use  of  quadrotor  UAV  helps  to  address                 

the  problems  of  mesoscale  research.  There  are  various  steps  involved  in  the  UAV               

photogrammetry  service  such  as  equipment  selec�on,  planning  of  mission,  pre-field  an  in-field              

prepara�on,   capturing   of   the   image,   and   processing   of   the   data    (Olson   &   Rouse,   2018) .     

 It  is  quite  interes�ng  to  know  that  balloons  were  the  oldest  pla�orm  to  click  aerial  photos.                   

Even  kites  and  pigeons  were  also  used  as  a  pla�orm  for  aerial  pictures.  UAV  nowadays  is  not                   

only  used  by  technical  specialist  but  also  accessible  and  used  by  anyone.  UAV  are  known  by                  

1   
  



several  names  like  ‘Unmanned  Aerial  Systems’,  ‘Aerial  Robot’.  The  most  common  and  popular               

term  is  ‘drone’.  Drones  are  useful  to  provide  geospa�al  informa�on.  There  are  several  fields  in                 

which  the  use  of  UAV’s  are  significant.  In  the  field  of  agriculture  and  environment  it  helps  to                   

analyze  vegeta�on  and  biodiversity.  It  also  helps  in  the  field  of  intelligence,  surveillance  by                

providing  an  overall  idea  about  the  army’s  ground  camp.  Apart  from  that  it  also  helps  in  the                   

surveillance  of  restricted  areas  and  the  areas  that  cannot  be  accessed.  UAV’s  in  combina�on                

with  remote  sensing  tools  is  helpful  in  the  field  of  engineering  as  well   (Colomina  &  Molina,  2014).                   

UAV  has  gained  a  huge  popularity  in  different  sectors  especially  in  the  field  of  upgrading                 

informal  se�lement.  Drones  can  be  efficiently  used  to  collect  geospa�al  informa�on  but  there               

are  some  concerns  regarding  the  misuse  of  the  data.  By  geospa�al  informa�on  we  mean  the                 

informa�on  about  topography,  eleva�on,  drainage  system,  road  networks,  pipelines,  and  land             

use  pa�ern.  Up-to-date  informa�on  about  geospa�al  domain  is  needed  and  so  it  can  be                

obtained  with  the  help  of  UAV   (Gevaert  et  al.,  2018).  A  paper  by   (Sun  &  Zhang,  2018)   discuss  about                     

how  low  cost  UAV  survey  can  explore  the  architectural  heritage  of  the  complex  terrain  of  Tibet                  

whose  eleva�on  is  approximately  4900  meter.  Integra�on  of  both  drone  and  structure  from               

mo�on   (Sfm)   helps   us   to   depict   architectural   heritage   and   provides   a   greater   coverage.   

 With  the  advancement  of  technology  and  science  there  are  now  possibili�es  that  can                

influence  planning  policies  and  can  help  to  design  the  ci�es.  3D  modeling  is  a  virtual  digital                  

model  depic�ng  urban  areas.  it  not  only  represents  the  topography  but  also  building  footprints,                

road  network,  drainage  pa�ern  of  the  area,  and  the  en�re  land  use  pa�ern  of  the  region   (Liu  et                    

al.,  2018).  3D  city  models  are  one  of  the  outstanding  tools  and  unique  ways  to  inves�gate  and                   

represent  urban  land  areas.  The  integra�on  of  both  laser  and  image  surveying  technique  helps                

in  the  crea�on  of  realis�c  3D  city  models  in  the  recent  years.  Aerial  laser  survey  that  are  of  high                     

density  generates  magnificent  3D  city  models   (Visin�ni  et  al.,  2005).  3D  digital  modeling  for  urban                 

design  acts  as  an  analy�cal  tool  which  helps  to  visually  iden�fy  current  condi�on  of                

development  process  and  engage  the  public  in  planning.  It  helps  to  visualize  different  aspects  of                 

the  ci�es  and  it  is  also  easier  and  cost  effec�ve   (Mcgrath,  2008).   Several  digital  mapping                 

techniques  have  been  developed  to  generate  3D  models  for  urban  planning.  3D  models  of  the                 

urban  landscape  are  u�lized  by  central  and  local  governments,  environmental  agencies,  urban              
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planners,  telecommunica�on  and  several  u�lity  companies  for  planning  and  monitoring  services             

(Shiode,  2016).  Pix4D  is  a  so�ware  that  is  u�lized  to  generate  georeferenced  map  from  the                 

imagery  taken  by  drone.  With  the  use  of  photogrammetry  so�ware  it  u�lizes  images  to  produce                 

ortho  mosaics,  models,  point  clouds.  The  side  laps  and  overlaps  are  essen�al  in               

photogrammetry   for   several   reasons:   

● They   cover   the   en�re   ground   area   from   different   angles.     

● Smaller   overlap   is   essen�al   to   generate   supplementary   ground   control    (Hinge   et   al.,   2019).   

There  is  another  technique  named  videogrammetry  technique  that  can  be  u�lized  to  generate               

3D  models.  There  are  five  phases  to  construct  3D  models  by  using  videogrammetry  they  are                 

calibra�on,  video  recording,  extrac�on  of  point  clouds  and  genera�ng  a  3D  model.  While               

photogrammetry  and  laser  scanning  technique  are  �me  consuming  and  expensive,            

videogrammetry  is  not.  It  uses  video  sequences  to  produce  point  cloud   (Hairuddin  et  al.,  2019).                 

The  advantages  of  tradi�onal  photogrammetric  method  is,  it  is  u�lized  to  create  3D  wireframe                

models  which  is  used  as  a  base  for  genera�ng  3D  visualiza�on  of  buildings.  The  disadvantage  is                  

it   needs   addi�onal   processing   that   are   �me   consuming    (Oniga,   2012).   

Uses   of   3D   models :   

3D  city  model  is  a  3-dimensional  representa�on  of  urban  landscape.  Although  3D  city  models                

are  used  mainly  for  the  visualiza�on  there  are  several  other  domain  beyond  visualiza�on  in                

which   it   can   be   u�lized.   The   areas   are:    (Biljecki   et   al.,   2015)   

Archaeology:  In  the  field  of  archaeology  3D  city  models  are  used  to  reconstruct  ancient  ci�es.  It                  

also   helps   to   model   3D   objects   of   archaeological   relicts.     

Forest  management:  In  the  field  of  forest  management  it  is  used  for  forest  naviga�on,  making                 

decisions   regarding   sustainable   strategies.     

Volumetric  density  studies:  This  field  refers  to  the  built  environment  density  and  its  impact  on                 

an  urban  space.  3D  city  models  are  powerful  tool  for  this  analysis  as  they  gives  as  an  idea  about                     

the   height   of   the   buildings.   
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Flooding:  Effect  of  flooding  from  an  overflow  of  water  or  precipita�on  can  be  reduced  with  the                  

help   of   3D   city   models.   

Visualiza�on  of  ci�zenry  purpose:  3D  city  models  are  best  used  for  the  visualiza�on  of  urban                 

landscape   and   are   also   used   in   to   resume   to   conduct   virtual   tours.   

Urban  planning:  It  gives  the  planners  an  idea  to  understand  about  the  drawbacks  of  the  area                  

and  whether  there  is  a  poten�ality  to  build  a  park  or  new  Metro  lines  or  roads.  It  also  gives  an                      

idea   about   the   temporal   change   in   the   landscape    (Biljecki   et   al.,   2015).   

Objec�ves:   

This   paper   deals   with   the   making   of   a   3D   model   of   the   Downtown   area   of   Sullivan,Terre   Haute.     

The   objec�ves   of   this   research   paper   are:   

● To   generate   a   3D   model   of   the   Downtown   area   of   Sullivan,   Terre   Haute.   
● To  know  about  the  techniques  used  while  taking  drone  images  as  well  as  while  crea�ng                 

3D   model.   
● To  give  the  planning  commi�ee  an  idea  of  the  downtown  for  future  development  as  well                 

as   about   the   shortcomings   of   the   area   which   are   need   to   be   addressed.   

  

  

Study   Area:   

Sullivan,   Indiana   in   Sullivan   County   
is   located   in   39°5’49’’   N   and   
87°24’23’’W.   The   total   popula�on   is   
4087   with   males   comprising   of   
48.7%   and   females   51.3%.   The   area   
is   mostly   inhabited   by   white   which   
comprises   of   97.74%,   then   by   Asian   
1.58%.   The   poverty   rate   in   this   
region   is   16.84%   with   the   average   
household   income   being   $45,533.   It   
ranks   139th   within   Indiana   and   
5338th   within   the   United   States.   
The   total   land   area   is   4.90   km2   
approximately    (Sullivan,   2020). The   
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nearest   city   to   this   with   popula�on   more   than   50,000   is   Terra   Haute   and   it   is   located   25.8   miles   
away.   The   nearest   city   with   popula�on   more   than   200,000   is   Indianapolis   and   it   is   located   82.6   
miles   away    (Sullivan,   I.   2020).   

Methodology:     

The  main  objec�ve  of  the  research  is  to  create  a  3D  model  of  the  downturn  of  Sullivan.  To                    

generate  a  3D  model  Agiso�  Metashape  Professional  so�ware  is  used.  To  collect  the  images  of                 

the  downtown  area  Unmanned  Aerial  Vehicle  (UAV)  or  drone  is  used.  For  the  Ground  Control                 

Points(GCP),   direct   georeferencing   is   implemented.     

Before   taking   the   drone   images   there   are   some   steps   to   follow   :    (Olson   &   Rouse,   2018)   

Field  prepara�on  :  Before  going  to  field  all  the  equipment  were  taken.  Ba�eries  were  checked                 

and  ba�ery  backup  was  also  taken.  Here  for  the  survey  to  complete  3  ba�eries  were  needed.                  

The   weather   was   checked   since   too   much   sun   creates   shadow   in   drone   imagery.     

Flight  planning:  To  conduct  an  efficient  survey,  a  planning  applica�on  is  necessary.  Here  the  app                 

that  was  used  was  Pix4D.  For  taking  the  images  of  the  downtown  area  the  overlap  percentage                  

was   98%   and   the   oblique   percentage   was   70%   .     

 Overlap  percentage  is  denoted  to  the  frac�on  of  image  that  we  can  see  in  common  with  the                    

area  of  the  adjacent  photograph   (Hinge  et  al.,  2019).  In  this  survey  flight  height  that  was  taken  to                    

collect   the   pictures   was   45.7   meter.     
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Ground  control  points:  GCP  should  be  laid  evenly.  It  is  a  very  essen�al  step  to  get  the  spa�al                    
accuracy   at   mesoscale   level.   There   are   two   ways   of   georeferencing:   

a. Direct  Georeferencing:  It  uses  only  the  GCP  from  metadata  that  are  a�ached  to  the                
photos   collected   by   drone.   

  
b. Indirect  Georeferencing:  This  is  more  accurate  one.  They  are  consistent  too.  Here  targets               

are  placed  on  the  ground  and  the  points  are  taken  before  the  flight  mission   (Olson  &                  

Rouse,  2018) .  Here  for  this  paper,  direct  georeferencing  was  used.  I  did  not  use                

differen�al   GPS   to   get   the   ground   control   points.     

Conduc�ng  the  survey  flights:  A  landing  pad  and  launching  pad  were  chosen  for  the  takeoff                 

and  landing  of  the  drone.  Drone  ba�ery  and  the  flight  parameters  were  checked  again   (Olson  &                  

Rouse,  2018) .  A  double  grid  mission  was  conducted.  3  flights  were  needed  to  complete  this                 

mission.   

Post  processing:  A�er  comple�ng  the  mission  all  the  images  were  downloaded  in  the  computer.                

The  image  capture  format  was  .JPG   (Olson  &  Rouse,  2018) .  There  were  in  total  962  images  taken.                   

The   images   will   be   now   used   to   create   a   3D   model.     

The   workflow   in   Agiso�   Metashape   Professional   includes   the   following   steps:     

● Loading   all   the   images   taken   by   the   drone.   
● Unnecessary   images   were   removed.   
● Photos   were   aligned.   
● Dense   point   cloud   was   built.   The   dense   point   cloud   was   ran   in   medium   quality.   
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● A   mesh   was   created.   The   mesh   was   ran   in   medium   and   the   source   data   was   depth   Maps.   
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● Tiled   model   was   formed.   
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● Digital   eleva�on   model   was   formed.   
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● Orthomosaic   was   created.     
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● Finally  the  model  was  exported.  The  3D  model  was  exported  in  Wavefront  OBJ  in  .obj                 
Format.  The  digital  eleva�on  model  was  exported  in  GeoTIFF  eleva�on  data  (.�ff)              
format.  The  orthomosaic  was  exported  in  (.�ff)  format.  The  �led  model  was  exported  in                
Scene   Layer   Package   (.slpk)   

  

Results   and   Discussions:   
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The  total  number  of  images  that  are  used  to  create  the  3D  model  is  942.  The  ground  resolu�on                    

was  1.14  cm/pix.  Area  cover  to  create  the  model  is  0.154  kilometres  squared  out  of  4.87                  

kilometers   square   .   The   total   error   is   2.33266   meter.   The   reason   behind   such   a   big   error   is   direct     

  

  

  

  

  

  

  

  

  

  

  

The   total   number   of   images   that   were   used   to   create   the   3D   model   was   942.   The   ground     
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The  total  number  of  images  that  were  used  to  create  the  3D  model  was  942  out  of  962                    

photographs.  The  ground  resolu�on  is  1.14  cm/pix.  The  area  covered  to  create  the  model  is                 

0.154  km2  out  of  4.87  km2.  The  total  error  is  2.33266  m.  The  reason  behind  such  a  big  error  is                      

direct  georeferencing  was  followed  during  the  survey.  I  did  not  use  differen�al  GPS  for  ground                 

control   points(GCP).   With   the   help   of   differen�al   GPS   more   accuracy   can   be   obtained.     

Figure  A  shows  us  a  digital  eleva�on  model  of  the  downtown  of  Sullivan.  Digital  eleva�on  model                  

depicts  the  eleva�on  of  the  topography.  It  represents  a  digital  image  of  the  Earth's  surface                 

where  each  raster  cell  is  containing  an  eleva�on  value   (Goodrich  &  Woolhiser,  1990).  The                

resolu�on  of  the  digital  eleva�on  model  is  4.55  cm/pix  and  the  point  density  is  482  points/m2.                  

The  resolu�on  makes  it  accurate  to  iden�fy  the  eleva�on  pa�ern  of  the  area.  The  eleva�on                 

ranges  between  135  m  to  203  m  approximately.  The  size  of  the  digital  eleva�on  model  is  10,024                   

X  15,344.  The  digital  eleva�on  model  took  55  seconds  to  complete  in  the  Agiso�  Metashape                 

Professional   so�ware.     

Figure  B  shows  an  orthomosaic  of  the  downtown  of  Sullivan.  An  orthomosaic  photo  is  a                 

geometrically  corrected  photo  that  cons�tute  of  several  images  combined.  Orthomosaic  gives  a              

similar  kind  of  view  like  the  satellite  image  but  the  data  is  more  up-to-date  an  accurate  too.                   

Orthomosaic  is  very  useful  in  several  industries  especially  in  real  estate,  a  construc�on  industry,                

and  also  property  management.  With  the  advancement  of  �me  a  property  can  change  in  a                 

variety  of  way  like  addi�on  of  a  new  property  or  a  change  in  building  roof.  So,  to  give  the                     

property  maintenance  company  an  idea  about  the  change  an  Orthomosaic  is  really  useful.  A                

construc�on  site  can  experience  change  on  daily  basis.  To  track  that  change  and  to  get  that                  

update  an  Orthomosaic  works  magnificently   (Nordstrom,  2020).  Here  the  size  of  the  othomosaic               

is  27,557  x  46,120  and  the  coordinate  system  is  WGS  84  (EPSG:4326).  The  Orthomosaic  really                 

gives  a  good  insight  into  the  land  use  cover  of  the  area.  The  blending  mode  was  mosaic  and  the                     

surface   parameter   was   mesh   here.   The   orthomosaic   took   11   minutes   32   seconds   to   complete.     

  

Figure  C  gives  the  glimpse  of  photos  the  3D  model  of  the  downtown  area  of  Sullivan.  The  model                    

had  2224,315  faces  which  took  5  hours  7  minutes  to  complete.  The  model  gives  us  an  idea                   
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about  the  downtown  area  of  Sullivan.  The  downtown  is  really  planned  and  it  comprises  of                 

highest  building  height  which  is  25  m  approximately.  The  3D  model  gives  us  a  clear  insight  into                   

land  use  cover  of  that  area.  One  of  the  objec�ves  of  my  model  is  to  provide  an  idea  about  the                      

opportuni�es  lying  in  the  area.  This  model  can  help  to  fulfill  that  objec�ve  as  well  as  it  can  also                     

help  to  iden�fy  the  drawbacks  of  this  area  that  are  needed  to  be  addressed.  The  model  is  the                    

quickest   form   of   tool   to   get   an   overview   of   the   area.   

 Applica�on  of  UAV  system  is  really  simple  and  it  will  a�ract  many  beginners  to  u�lize  it  in  the                     

coming  years.  With  the  help  of  the  methods  men�oned  in  the  paper  one  can  easily  create  a  3D                    

model   that   can   be   an   essen�al   urban   planning   tool    (Olson   &   Rouse,   2018).     

  

  

Conclusion:     

The  u�liza�on  of  drone  has  become  very  much  popular  in  spa�al  mapping.  There  are  several                 

photogrammetry  so�ware  for  the  post  processing  of  the  images  taken  by  drone  like               

Pix4DMapper,  Drone  Deploy,  Agiso�  Photoscan,  EyesMap3D.  Pix4D  Mapper  as  well  as  Drone              

Deploy  are  good  for  modeling  local  eleva�ons  like  trees,  buildings  etc  and  EyesMap3D  can  be                 

good  for  more  accuracy.  Agiso�  Photoscan  provides  us  with  the  highest  resolu�on  on  the                

mesh.  However,  whichever  photogrammetry  so�ware  we  use  there  is  a  need  for  prior               

knowledge  and  one  should  be  acquainted  with  the  method  that  includes  camera  calibra�on,               

se�ng   parameters,   and   several   other   informa�on   to   create   a   3D   model   (Hinge   et   al.,   2019)   

 But  the  u�liza�on  of  drone  and  the  crea�on  of  3D  Model  has  brought  a  new  era  of  possibility                     

and  unfolded  many  ways  by  which  we  can  analyze  our  study  area.  The  genera�on  of  a  3D  model                    

of  the  Downtown  of  Sullivan,  Terre  Haute  will  really  help  the  people  in  having  some  ideas  about                   

the   area.   
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