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   Spatial Information System for Emergency
Abstract:  This  paper  describes  a  system  for detailing  the  various  Medicare  services  available. Establishment  of  such  a  system  will  serve  as  a valuable guidance  system  in  times of need. Location Based  Services  (LBS)  refers  to  the  applications, which  react  to  the  geographical  trigger  s.  A geographical trigger can be in the form of any signal generated by a device  in  response  to any  change  in physical  environment  surrounding  the  device.  The device used  to  locate  the geographical co  -ordinates is  Global  Positioning  System  (GPS)  .  The Geographical  Information  System  (GIS)  has  the capability  to  integrate  these  spatial  co  -  ordinates with  the  non-spatial  attributes.  This  paper  aims  at utilization  of  GIS  and  GPS  in  providing  limited response to request for medical services. 

I. INTRODUCTION 

      Many major metropolitan  cities  in  India  teaming with  a  million  plus  population.  These  are  having  a high  population  density  and  its  suburban  limits  are extending  day  by  day.  Though  the  level  of medical service offered in the metropolitans is in a class of its own, most of the people being unaware of the various medical  facilities  in  their  vicinity  are  forced  to wander  around  the  city.  This  is  not  appropriate  intimes  of  emergency.  Thereby  the  need  for  LBS becomes imperative.  This paper proposes a system which will act as a central  repository  of  all  the  medical  facilities  and   services in Metropolitan cities in India. The key issue is  to  match  the  user’s  query  over  the  system .  This  will  be  done  by  providing  a  user friendly  interface  through  which  one  can  extract desired  information  from  the Geo database. To  start with, the Geo database is created by collecting details of all the hospitals and clinics in the respective places and marking  their respective spatial coordinates with the help of a GPS device.  

A.  Scope of the Work 

  To  organize  GIS  as  an  emergency management  tool  to  disseminate information on emergency services through mobile network.  

  It will be the first Geo database for Chennai City  on  a  large  scale  which  will  provide details  about  various  facilities  present  in the hospitals and clinics in the city  

B.  Objectives of the Work  

  The project aims at utilization of GI S and GPS  in  providing  immediate  response  to request for emergency medical services.   To  develop  a  large  scale  spatial information  system  of  road  network  and emergency service providers like hospitals and clinics  

  To  develop  tools  to  respond  the  request from  mobile  phones/internet  through spatial and non -spatial query processing.  

  To develop a semi- automated system  for emergency management of Metro cities. 

 II. APPROACH 
 The  approach  used  here  is  to  first  create  a Geo database. The database  should be designed  such  that simultaneous  access  by  multiple  users  is  possible. This should be followed by developing an interactive interface  which  will  enable  the  user  to  access  the created  Geo  database.  Finally  the  GIS  application should be integrated with the appropriate shortest and quickest path algorithms which provide the necessary routing  to  the  user.  The  working  methodology  is depicted in the fig.1. 
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        The proposed GIS application can be developed by  categorizing  the  work  involved  in the  following manner:  

· Database Designing 

· Data Collection 
· Interface Designing 
· Building Road Networks 
· Vectorization 
· Shortest Path Routing 
· Quickest Path Routing 

A.  Database Designing 

    First  the  requisite details  that might be required by the user of the system should be drawn  up.  So  a  database  for  storing  all  the hospital details  such  as  name,  location,  etc. should  be  designed.  Also  the  GPS coordinates of all these hospitals and clinics are  to  be  collected  so  they  can  be incorporated  into  the  satellite  images  that have been procured.
B. Data Collection 

     The  next  thing  that  should  be  done  is  to  start collecting  the  required data. First  the hospital details and  their  respective  addresses  should  be  obtained from  the  internet.  This  gives  the  system  developers necessary information which will help them to divide and segment the metro into regions and sectors based on the density of the hospitals present. 

C. Interface Designing 

       The  Basic  application  should  be  developed  by keeping  in mind  that  it  should  be  user  friendly  and easy  to  access  by  any  layman.  The  application  is designed  such  that  it  has  the  most  basic functionalities  which  are  sufficient  to  cater  to  the queries  of  the  user.  The  designed  interface  will provide  a  simple  and  common gateway between  the end user and the GIS application. 

D. Building Road Networks 

       The  Satellite  images  of  the  area  under consideration are to be developed into a shape file. A shape file is a digital vector storage format for storing geometric  location  and  associated  attribute information. The  shape  file will  consist  of  layers  of details  such  as  roads,  areas,  location  imposed  upon one  another.  Road  networks  should  be  developed between  locations  in  the  shape  file  from  the  satellite images  present  and  simultaneous  reference with  the political maps. 

E. Vectorization 

       Vectorization  refers  to conversion  from  raster  to vector  data  in which  the  original  image which  is  in raster  format  is  converted  to  vector  data  through thinning  and  chain  coding.  Raster  data  is  a  grid  of cells  covering  an  area  of  interest.  Each  pixel,  the smallest  unit  of  information  in  the  grid,  displays  a unique  attribute.  An  example  of  raster  data  is  a scanned  image  or  photograph.  A  vector  file  is  one which  has  a  defined  set  of  elements  such  as  lines, ellipses, shapes, curves, points etc. that can be used in the  file.  The  Satellite  images  of  the  area  under consideration  are  developed  into  a  shape  file.  Each layer represents a different entity such as roads, areas and  locations etc. which basically cons  ists of  layers imposed  upon  each  other.  The  example  of  a  raster data  and  a vector data  are  shown  in Fig.2  and Fig.3 respectively.
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There  are many  routes which  can  be  followed while moving  from  an  intended  point  to  the  desired  hospital.  In order  to minimize  the  traveling distance, the  GIS  should  be  able  to  provide  the  shortest distance  between  the  two  locations.  A  suitable routing  algorithm  which  calculates  the  minimum distance  such  as DJIKSTRA  can be  implemented.  It should be noted that the shortest path need not always be  the  quickest  path,  therefore,  a  separate  quickest path  algorithm  should  also  be  implemented.  An illustration  of  the  shortest  and  the  quickest  path  are shown in the Fig.4 and Fig.5 respectively. 

G. Quickest Path Routing 

         The user should be provided with  the option  to find  the  quickest  route  from  a  certain  location  to  a hospital.  The  application  should  be  able  to  find  the quickest  path  between  the  two  points  based  on  a routing  algorithm  developed  on  the  road  network. This  module  is  specifically  useful  in  case  of emergency or in case of accident to save time. It can also  be  utilized  by  ambulance  services  to  find  the shortest  route  to  a  certain  scene  of  accident  etc.  the parameters for quickest path routing can be based on road width, traffic intensity, etc.
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III. SUMMARY OF PROPOSED SYSTEM 

        The Multiuse  Geo  database  will  be  created  by collecting the details of all the hospitals and clinics in Chennai.  Various  attributes  of  the  hospitals  like name, contact number,  location etc. along with a  list of various departments and facilities are taken during the  field visit. The GIS will have  separate  layers  for hospitals, clinics,  road network etc. which will work in coordination  to process  the queries of  the user on the Internet. A module also comprises of handling the queries from the user. The user will request a service in  the  form  of  various  forms  designed  as  per requirements.  The  system  will  heed  to  the  users requests  by  processing  the  Geo  database  and providing  the  required  information which  can  be  in the form of spatial reference on  the Map. It will also be able to spot the nearest service provider to the end user and thus be more effective than existing systems. 

IV. ARCHITECTURE OF PROPOSED SYSTEM 

       The  system  is modeled  as  per  the  Fig.6.  It will provide  the  Quickest  and  the  shortest  path  from  a specified  location. The hospitals  location  along with their spatial coordinates are provided on the map. An entire  database  is  maintained  along  with  the corresponding departments available at each hospital. The  user  can  query  the  system  over  the  internet  or through GPS enabled mobile devices.
[image: image5.png]Fig 6 Systom Architscrure




IV. SIMULATION RESULTS AND DISCUSSION 

            The  Basic  application  is  developed  by keeping  in mind  that  it  should  be  user  friendly  and  easy  to  access  by  the  layman.  The  application  has been  designed  such  that  it  has  the  most  basic functionalities  which  are  sufficient  to  cater  to  the queries of  the user. The  interface provides details of hospitals,  departments,  facilities  and  that  of  the       routes from locations to the hospital. Fig.7 shows the main  page  of  the  system  Fig.8  shows  the  hospital information form where the user can find the contact details of any particular hospital . 
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 V. CONCLUSION 

This  forms  the  general  framework  for  information dissemination  through  web  interface.  On implementation  of  the  project,  the  inconvenience raised  at  the  time  of  accident  in  locating  a  required service  can  be minimized. The  fully  developed  system when put up at the major hotspots in the city such as the railway station, major malls, bus stands and other major areas  of  public  movement  would  lead  to  being  very beneficial to the common man. Similar type of services can be implemented in other areas of public interest. 
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