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ABSTRACT

Emergency Medical Services (EMS) are of great importance to saving people’s
lives from emergent accidents and diseases by efficiently picking up patients using
ambulances. The transporting capability of an EMS system significantly depends on the
real-time redeployment strategy of ambulances. That is, which station should an
ambulance be redeployed to, after it becomes available . However, it is a challenging
task concerning with the multiple data. To this end, in this paper, we propose a data-
driven real-time ambulance redeployment approach that redeploys an ambulance to a
proper station after it becomes available, so as to optimize the transporting capability of
an EMS system, considering the aforementioned multiple data. Specifically, the
proposed approach is comprised of two stages to well considered. First, we propose a
method, a safety time-based urgency index to incorporate into each ambulance station’s
urgency degree. Second, we propose an optimal matching algorithm to combine into the
redeployment of the current available ambulance. Experimental results using data
collected in real world demonstrate the significant advantages of our approach over
many baselines. Comparing with baselines, our approach can save 4 minutes (35%) of
the average pickup time for each patient, improve the ratio of patients picked up within
10 minutes from 0.684 and 0.803 (17%), and largely enhance the survival rate of

patients (12% for patients in category A1l and 17% for patients in A2).
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CHAPTER 1

INTRODUCTION

Emergency Medical Service (EMS) is branch of emergency services devoted to
providing transport to care patients with illnesses and injuries. The main goal of the EMS
to treat patients and arranging for timely removal of the patient to the next point of best
cares usually from hospital to another place or vice versa. EMS operates primarily based on
time. The capability of the Ems service is known by the average lift up time of the patients.
There are many possibility that EMS cannot be not accessible by the patients because it
went for another destination and not making the closest EMS to dispatch. The crucial
moments in dispatching an ambulance correctly with the least response time in cases of
trauma or other life threatening situations will contribute and determine patient survival. Our

proposed model will used in order to avoid these problems.
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LITERATURE SURVEY
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CHAPTER 3

AIM AND SCOPE OF THE PRESENT INVESTIGATION

3.1 Aim of the project

The main aim of this project is to provide real time ambulance redeployment
initiative to make the ambulance accessible to the appropriate station later it become

available.

3.2 Project Scope

The Proposed System automatically assigning the ambulance to the
requested user. This work proposed two methodologies for handling the multiple data
request. A safety time-based urgency index and optimal matching algorithm First safety
time-based urgency index organically merge a station’s number of available
ambulances number of nearby EMS requests in the future and geographical location
into the urgency degree of this station Secondly an optimal matching algorithm, which
can incorporate each station’s urgency degree the travel time of the current available
ambulance to reach each station and the status of other occupied ambulances into the
redeployment of the current available ambulance when the request is made to the
system and making the ambulance to reach the location in faster pace and saving time
and also handling the multiple request at same time if the requested ambulance is not
available at the station our system will redirect the request to the next nearest

ambulance making it to reach the patient.
3.3 System Requirements

3.3.1 Hardware Requirements

> RAM : 6GB & Above

> Processor : i3 & Above



3.3.2 Software Requirements

» Windows 7 operating system and above
» JDK 1.7

» Tomcat7

»> My-SQL 5

» Android Studio 3.4

3.3.3 Technologies used

» JAVA

> DATA MINING

3.3.3.1 JAVA

Java is an object- oriented programming language developed initially by James
Gosling and colleagues at Sun Microsystems. The language, initially called Oak (named
after the oak tree outside Gosling’s office), was intended to replace C++, although the

Feature set better resembles that of Objective C.

3.3.3.2 Working of JAVA

For those who are new to object-oriented programming, the concept of a class
Will be new to you. Simplistically, a class is the definition for a segment of code that can
Contain both data (called attributes) and functions (called methods). when the
Interpreter executes a class, it looks for a particular method by the name of main, which
Will sound familiar to C programmers. The main method is passed as a parameter an

Array of strings (similar to the argv [] of C, and is declared as a static method.



To output text from the program, we execute the println method of System.out,
Which is java’s output stream. UNIX users will appreciate the theory behind such a
Stream, as it is actually standard output. For those who are instead used to the Wintel

Platform, it will write the string passed to it to the user's program. Java consists of two

things :
> Programming language
> Platform

3.3.3.3 The JAVA Platform

A platform is the hardware or software environment in which a program runs. The
Java platform differs from most other platforms in thatit’'s software- only platform that
runs on top of other, hardware-based platforms. Most other platforms are described as a

combination of hardware and operating system :

The Java platform has two components :
> The Java Virtual Machine (JVM)

> The Java Application Programming Interface (Java API)

Tavea platform

Jawra APT Javwra

Javra Virtual MNMachine Flatformn

Hatdware Based Platfrotm

Fig 3.1 Java API



3.3.3.4 Data Mining

In general terms, “Mining” is the process of extraction of some valuable material from
the earth e.g. coal mining, diamond mining etc. In the context of computer science,
“Data Mining” refers to the extraction of useful information from a bulk of data or data
warehouses. One can see that the term itself is a little bit confusing. In case of coal or
diamond mining,the result of extraction process is coal or diamond. But in case of Data
Mining, the result of extraction process is not data!! Instead, the result of data mining is
the patterns and knowledge that we gain at the end of the extraction process. In that

Sense, Data Mining is also known as Knowledge Discover.

Gregory Piatetsky-Shapiro coined the term “Knowledge Discovery in Databases” in
1989. However, the term ‘data mining’ became more popular in the business and
press communities. Currently, Data Mining and Knowledge Discovery are

used interchangeably.

Now a days, data mining is used in almost all the places where a large amount of data
is stored and processed. For example, banks typically use ‘data mining’ to find out their
Prospective customers who could be interested in credit cards, personal loans or
insurances as well. Since banks have the transaction details and detailed profiles
of their customers, they analyze all this data and try to find out patterns which help them

predict that certain customers could be interested in personal loansetc.

3.3.3.5 Data Mining Techniques

1.Classification :

This analysis is used to retrieve important and relevant information about data, and

metadata. This data mining method helps to classify data in different classes.


https://www.geeksforgeeks.org/data-warehousing/
https://www.geeksforgeeks.org/data-warehousing/

2.Clustering :
Clustering analysis is a data mining technique to identify data that are like each other.This

process helps to understand the differences and similarities between the data.

3.Regression:

Regression analysis is the data mining method of identifying and analyzing the
relationship between variables. It is used to identify the likelihood of a specific variable,

given the presence of other variables.

4.Association Rules:

This data mining technique helps to find the association between two or more Items. It

discovers a hidden pattern in the data set.

5.0uter detection:

This type of data mining technique refers to observation of data items in the dataset
which do not match an expected pattern or expected behavior. This technique can be
used in a variety of domains, such as intrusion, detection, fraud or fault detection, etc.

Outer detection is also called Outlier Analysis or Outlier mining.

6.Sequential Patterns:

This data mining technique helps to discover or identify similar patterns or trends in

transaction data for certain period.

7.Prediction:
Prediction has used a combination of the other data mining techniques like trends,
seqguential patterns, clustering, classification, etc. It analyzes past events or

instances in a right sequence for predicting a future event.



CHAPTER 4

EXPERIMENTAL OR MATERIAL METHODS

4.1 Design Methodology

4.1.1 Existing System

In Existing, EMS has become venues for initiating life-saving treatments prior
to arrival at a health care. However many deaths happen around the cities because of
EMS not reaching its location on time and deployed systems are not efficient in
providing the nearest EMS to the patients and causing more and more time to reach the
patient and it does not handle multiple request of the patients at time making patients to
wait longer and risking their lives. The user communicates via phone and cannot
provide the exact location of the patients and EMS cannot able to understand user
location details. In case of patient emergency EMS moved to another location there is a
chance that another patient can request the EMS in this scenario EMS is not available
to the requested patient Every moment of delay in an emergency can significantly

reduce a patient’s chance of survival.

4.1.2 Proposed System

The Proposed System automatically assigning the ambulance to the
requested user. This work proposed two methodologies for handling the multiple data
request. A safety time-based urgency index and optimal matching algorithm First safety
time - based urgency index organically merge a station’s number of available
ambulances number of nearby EMS requests in the future and geographical location
into the urgency degree of this station Secondly an optimal matching algorithm,

which can incorporate each station’s urgency degree the travel time of the current
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available ambulance to reach each station and the status of other occupied ambulances
into the redeployment of the current available ambulance when the request is made to
the system and making the ambulance to reach the location in faster pace and saving
time and also handling the multiple request at same time if the requested ambulance is
not available at the station our system will redirect the request to the next nearest

ambulance making it to reach the patient.

4.2 Modules

> User registration

> Station Creation

> Update request to server
> Ambulance Deployment

4.2.1 Module Explanation
User Registration :

In this module,the user registration process will be done.
Station Creation :

The admin logs in and create the stations for the ambulances along with the
Information Such as the name of the city and the number of ambulances for the
respective stations.

Update Request to Server :

In this module, the user application will be provided from where the user
will register and login and can request the ambulance. The requests for the need of
Ambulances will get updated to the server.

Ambulance Deployment :
In this module, based on the number of requests, the ambulance will be

deployed to those particular stations where the need of ambulance is requested.

11



4.3 Architecture Diagram

Hospital /Hub Ambulance
> Deployment \
User
y
v
Db Seh ( user +
< Authentication
L Ambulance
Redeployment
Mobile
Application
Ambulance Request

Ambulance’s Live
Location

Fig 4.1 Architecture diagram
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4.4 Application Screenshots

00:08 = STOP 00:08 = STOP

Ip Address

192.168.. 159:8080

Password

No account yet? Create one

Fig 4.2 Entry Page Fig 4.3 Login Page

This is the home page or the entry page of our application. In
this page , the user fill the IP Address of our current emergent location.

Next, it will go to the login page and the user just fill it, then click the

Login .

13



00:20 = STOP

My Profile

Emergency Reqt

Fig 4.4 User’s Profile Page

00:23 = = STOP

Updated Location:
12.8717127,80.2176744

Fig 4.5 Location Page

The user after login, the user have a profile page. Now the

User click into the emergency request if they needed ambulance . Next

the given location updated in few seconds based on the internet speed.



01:31 = STOP

Fig 4.6 Request page

This is the final step of the requesting ambulance . In
this page the given location searched by the server. Now the user

give the request.

15



CHAPTER 5

RESULTS AND DISCUSSION

Thus, this project provides real time ambulance redeployment initiative to
make the ambulance accessible to the appropriate station later it become available.
The improvement of the transporting capability using complex dispatching strategies
is highly limited. Besides, there exist quite a few hard constraints on the dispatching
strategies in real world, e.g. picking up a patient in 10 minutes or picking up a patient
as soon as possible if the patient is in extreme danger. There- fore, EMS systems in
real life usually dispatch the nearest ambulance to pick up an EMS request. As a
result, for an established EMS system, the real-time redeployment of each available
ambulance, i.e. which station should an available ambulance be redeployed to,
becomes more important to improving its transporting capability. For instance, when
An EMS request comes, whether there are available ambulances in stations nearby
the request significantly depends on the redeployment results of previous to
ambulances. However, real-time ambulance redeployment problem is challenging
since multiple complex and dynamic data should be considered. For example,
ambulance al has transported a patient to a hospital and becomes ready to be
redeployed to a station. When redeploying ambulance al, we propose to consider

at least the following data. D1: the number of available ambulances at each station.

16



CHAPTER 6

SUMMARY AND CONCLUSIONS

We presented a parametric model for evaluating the distribution of emergency
vehicle travel times between any areas in a street arrange . The strategy utilizes
information from Chronicles ambu - spear trips that can be meager in time and System
inclusion and is computationally tractable for enormous street systems and huge datasets
of vehicle trios.The model parameters are in-terpretable and incorporate chooses for the
streets went by the vehicle and outing level chooses,for example,time of day.We utilized a
bayesian plan and markov affix monte carlo strategy to appraise the model parameters. We
tried the strategy on a huge dataset of rescue vehicle trips from toronto.Exploratory
investigation of the information showed that the dispersion of ambu-spear travel times
between two axed areas is well mod-elled by a lognormal dissemination,with inconstancy
parameter relying upon movement separation. These perceptions nuanced our demonstrating
decisions.We thought about movement time expectations from our strategy with forcasts from
an as of late distributed technique by budge et al. What’s more, financially accessible travel
time elective strategies in both point estimation and conveyance estimation.We likewise
contrasted our strategy and the technique for westgate et al.On a subregion of toronto and
found that our strategy performed nearly also in point estimation and better in interim
estimation,while being unquestionbly more computationally old. We adaptations of our
strategy, to figure out which highlights were the most signification. Between time
receptacles.We found that if the movement times during busy time were expanded by at any
rate 20%, at that point time container factors gave a significant bennet to estimation.At last,
we examined operational divergences for emergency vehicle eat the executives from utilized
our technique versus the technique for budge et al.Subsequent to xing a lot of delegate
emergency vehicle posts in toronto,we determined the likelihood that a rescue vehicle shows
up at every crossing point in the city inside 2 min, reacting from the nearest post.We found
that for about 10% of the convergences in the city,the two strategies gave appearance

probabilities that redirecting by in excess of 15 rate focuses.We have dispatching and

17



redeployment framework to help realtime dynamic.The principle highlight of the framework
lies in the precomputation of redeployment situations that permits prompt dynamic when calls
are received.Top notch arrangements as estimated by inclusion indicators are controlled by
methods for an incredible untouchable web index initially created for a static
case.Computational afficiency is accomplished using a parallelization strategy which is
fundamental to the achievement of this application.Computational results dependent on
genuine information show that the proposed framework can adequately comprehend genuine

occurrences ,For example,those emerging in montreal.

18
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APPENDIX
A. SOURCE CODE

package com.google.maps;

import static com.google.maps.internal.StringJoin.join; import
com.google.gson.FieldNamingPolicy;

import com.google.maps.errors.ApiException;

import com.google.maps.internal. ApiConfig;

import com.google.maps.internal. ApiResponse;

import com.google.maps.model.LatLng;

import com.google.maps.model.PlaceType;

import com.google.maps.model.PlacesSearchResponse;
import com.google.maps.model.PlacesSearchResult;
import com.google.maps.model.PriceLevel;

import com.google.maps.model.RankBy;

[

A<ahref="https://developers.google.com/places/web-
service/search#PlaceSearchRequests">Nearby
Search</a> request/

public class NearbySearchRequest

extends PendingResultBase<PlacesSearchResponse, NearbySearchRequest,

NearbySearchRequest.Response>

{

static final ApiConfig API_CONFIG =

new ApiConfig("/maps/api/place/nearbysearch/json")

21



fieldNamingPolicy(FieldNamingPolicy. LOWER_CASE_WITH_UNDERSRES);

Constructs a new {@code NearbySearchRequest}.

@param context The {@code GeoApiContext} to make requests through. public
NearbySearchRequest(GeoApiContext context)

{

super(context, API_CONFIG, Response.class);

Specifies the latitude/longitude around which to retrieve place information.

@param location The location to use as the center of the Nearby Search.

@return Returns this {@code NearbyApiRequest} for call chaining.

public NearbySearchRequest location(LatLng location)

{

return param(“location”, location);

Specifies the distance (in meters) within which to return place results. The maximum
allowed

radius is 50,000 meters. Note that radius must not be included if

{
@code rankby=DISTANCE} is specified.

22



@param distance The distance in meters around the

{@link #location(LatLng)} to search.

@return Returns this {@code NearbyApiRequest} for call chaining.

public NearbySearchRequest radius(int distance) { if (distance > 50000)

{

throw new lllegalArgumentException("The maximum allowed radius is 50,000 meters.");

return param("radius”, String.valueOf(distance));

Specifies the order in which results are listed. @param ranking The rank by method.
@return Returns this {@code NearbyApiRequest} for call chaining.

public NearbySearchRequest rankby(RankBy ranking)

return param(“rankby”, ranking);

}

Specifies a term to be matched against all content that Google has indexed for this place.
Thisincludes but is not limited to name, type, and address, as well as customer reviews and

other third-party content.

23



@param keyword The keyword to search for.

@return Returns this {@code NearbyApiRequest} for call chaining.

public NearbySearchRequest keyword(String keyword)

return param("keyword", keyword);

Restricts to places that are at least this price level.

@param priceLevel The price level to set as minimum.

@return Returns this {@code NearbyApiRequest} for call chaining.

public NearbySearchRequest minPrice(PriceLevel priceLevel)

return param("minprice", priceLevel);

Restricts to places that are at most this price level.

24



@param priceLevel The price level to set as maximum.

@return Returns this {@code NearbyApiRequest} for call chaining.

public NearbySearchRequest maxPrice(PriceLevel priceLevel)

return param("maxprice", priceLevel);

}

Specifies one or more terms to be matched against the names of places, separated by
spaces.
@param name Search for Places with this name.

@return Returns this {@code NearbyApiRequest} for call chaining.

public NearbySearchRequest name(String name)

return param("name", name);

}

Restricts to only those places that are open for business at the time the query is sent.

@param openNow Whether to restrict to places that are open. @return Returns this

{@code NearbyApiRequest} for call chaining.

public NearbySearchRequest openNow(boolean openNow)
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return param("opennow", String.valueOf(openNow));

}

Returns the next 20 results from a previously run search. Setting

{@code pageToken} will

execute a search with the same parameters used previously — all parameters other than

{@codepageToken} will be ignored.

@param nextPageToken The page token from a previous result. @return Returns this

{@code NearbyApiRequest} for call chaining.

public NearbySearchRequest pageToken(String nextPageToken)

return param("pagetoken”, nextPageToken);

Restricts the results to places matching the specified type.

@param type The {@link PlaceType} to restrict results to.

@return Returns this {@code NearbyApiRequest} for call chaining.

public NearbySearchRequest type(PlaceType type)
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return param("type", type);

@deprecated Multiple search types are ignored by the Places API. @param types The
{@link PlaceType}s to restrict results to. @return Returns this {@code NearbyApiRequest}
for call chaining.

@Deprecated

public NearbySearchRequest type(PlaceType... types)

{

return param(“"type", join('|', types));

}

@Override

protected void validateRequest()

{

Il If pagetoken is included, all other parameters are ignored. if
(params().containsKey("pagetoken™))

return;

}
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/I radius must not be included if rankby=distance if (params().containsKey("rankby")
&& params().get("rankby").get(0).equals(RankBy.DISTANCE.toString()

&& params().containsKey("radius"))

throw new lllegalArgumentException("Request must not contain radius with
rankby=distance");

}

/' If rankby=distance is specified, then one or more of keyword, name, or type is required.

if (params().containsKey("rankby")

&& params().get("rankby").get(0).equals(RankBy.DISTANCE.toString()

&& Iparams().containsKey("keyword") && !params().containsKey("name") &&
Iparams().containsKey("type")) {

throw new lllegalArgumentException(

"With rankby=distance is specified, then one or more of keyword, name, or type is
required");

}

publicstaticclass Response implements ApiResponse<PlacesSearchResponse>

{
public String status;

public String htmlAttributions];
public PlacesSearchResult results[];
public String nextPageToken,;

public String errorMessage;
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public boolean successful()

{

return "OK".equals(status) || "ZERO_RESULTS".equals(status);

public PlacesSearchResponse getResult()

{

PlacesSearchResponse result = new PlacesSearchResponse();
result.htmlAttributions = htmlAttributions;

result.results = results;

result.nextPageToken = nextPageToken;

return result;

public ApiException getError()
{

if (successful())

{

return null;

}

return ApiException.from(status, errorMessage);
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