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Abstract. Technological innovations have a great influence on bio medical field. Even in this
advanced era people are struggling due to lack of medical attention or delay in arranging
adequate health care. Most of the hospitals have emergency vehicle facility and they are
successful in providing emergency response to the needy patient. But the delay in arranging
medical attention in hospital is still a big issue. One solution to the above problem is to provide
a channel of communication between the emergency vehicle and hospital such that the patient
information along with the vitals can be made available to the hospital prior to the arrival of
emergency vehicle. This paper proposes such a system where the patient information and vitals
are measured and uploaded to a cloud facility. This information helps the doctor to arrange
quick medical response.

1. Introduction

In an emergency, every second is valuable. The lack of providing quick medical care for an emergency
situation can lead to the death of the patient. There are mainly two types of emergencies. First one is
due to accidents and the second one is due to any medical conditions like heart attack stroke or any
other disorder. According to the data released by Census department around 27% of the deaths happen
in hospital due to lack of medical attention even after reaching the hospital [2].

The primary goal in accessing the patient health status is to measure the patient’s vitals which include
heartbeat rate, blood pressure, body temperature etc. Sensors are available to measure almost every
vital signs of a patient. Theses sensors can be used in the emergency vehicle to estimate the health
condition of the patient. Apart from the sensor readings a camera module is also used this helps to
capture the video of the patient. Since this information should reach the hospital prior to his arrival, a
proper high speed communication methodology is required. 10T can be used for this purpose. The
advantage of 10T is that it has enough bandwidth to support video streaming [13].

The proposed system uses sensors for measuring heartbeat, temperature etc. Image Capturing is made
possible by interfacing camera. Since the entire data need to be uploaded to a cloud, a Wi-Fi supported
system is needed. Hence we are using Raspberry Pi 3 as it has inbuilt Wi-Fi support [15]. This
information will be stored to a cloud server with the help of 10T. The cloud platforms used in this
project are ThinkSpeak and Dropbox. The ThinkSpeak Cloud service supports only numerical data to
be uploaded. Hence we are using Dropbox to upload image frames. The image frames captured is
processed to detect presence of blood and then the final processed image is uploaded. The sensor data
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along with the processed image can be accessed by the hospital authority to make arrangements prior
to the arrival of the patient.

2. Proposed Method
The proposed system has three modules:

2.1. Ambulance module

This is the unit to be used inside the ambulance as shown in figure 2. This module consists of the
Raspberry Pi with the sensor units interface to it. The patient’s body parameters are measured using
sensors. The parameters include heartbeat, temperature and blood pressure. This unit also includes a
camera module to capture the image of the patient at regular intervals. After processing the ambulance
module upload the data to the cloud.

2.2. Cloud module

The Cloud module consists of two cloud service. They are ThinkSpeak and Dropbox. The ThinkSpeak
cloud platform supports numerical data to be uploaded. The ThinkSpeak cloud also supports graphical
representation of the uploaded data. The image uploading is done on Dropbox cloud.

2.3. Hospital module

In the hospital module the doctor monitor the data uploaded into the cloud. The red color detected
image helps the doctors to identify the severity of the wounds. The hospital module consists of a
simple application that can download the data from the cloud. With data received the doctors prepare
for immediate medical response. The figure 1 shows the complete system block diagram.

3. Methodology

Monitoring of patient’s health can be done in many ways. Most commonly methods for monitoring
are:

= Wireless sensor networks

= Image processing

= Video surveillance

= ]oT with cloud services

= Zighee
= GSM
= NFC

= Ad hoc network

The patient’s health condition can be identified using Image processing [1]. Image processing can be
used to identify the extent of injury by detecting the amount of blood spread due to injury. But the
drawback of this application is that it is specific to accident cases where there should be open wounds
on patient’s body. This method is not applicable for emergency cases like cardiac arrest; stroke etc.
where open wounds are missing.

To the existing emergency vehicle system video surveillance feature can be used as add-on which
helps the doctor to have a close look on the patient even before the patient reaching the hospital.
Numerous sensors help in precisely estimating the health condition of the patient. These sensors can
be used to measure blood pressure, heart beat rate, temperature etc. These collected data help the
doctor to determine the health condition of the patient. If these real-time data can be made available
for the access to the doctor, it can help him to give adequate feedback to the emergency vehicle as well
as arrange hospital facilities for the patient [4].
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Figure 1. Proposed Method

There are many communication standards available to send these data remotely to the hospital. One
common method is ZigBee [3] [5] [8]. But the range of ZigBee is limited thus the real time updating
data is difficult. 10T [7] [10] [11] is the next best available choice for the purpose. For this technology
requires an active internet connection. In the proposed method the patient‘s physiological data as well
as his live video is uploaded to the cloud via loT. This data is then monitored by the doctor and doctor
gives feedback if necessary.

sensor

Figure 2. Ambulance module

Ad hoc [9] [11] networks can also be used. But the system needs dedicated servers and their expense
is huge. GSM [6] [16] [17] is an option but due to its limited bandwidth video streaming is difficult.

4.  Experimental Setup
The experiment is done as three modules-

4.1. Ambulance module
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In this module different physiological parameters of the patient are measured. The parameters
measured are heartbeat and body temperature of the patient. These parameters are then fed to a
controller. A camera module is also interfaced with the controller which captures the live video of the
patient and then transmits it to the controller. The controller then uploads the fetched data which
comprises of physiological parameters and the video of the patient to the cloud.

As controller, we are using Raspberry Pi 3. The picture of Raspberry Pi is shown in figure 3. It is a
third-generation Raspberry Pi with 1.2 GHz 64-bit quad core ARM Cortex-A53 CPU. It comprises of
1GB ram, 40 GPIO pins, one camera interface (CSI), micro SD slot etc.

Figure 3. Raspberry Pi
For measuring the body temperature, we are using DHT11 temperature sensor as shown in figure 4.

Figure 4. DHT11 Sensor

The sensor measures temperature via NTC temperature sensor [12]. It is a thermistor mounted on the
surface. The temperature measured is transmitted serially to the controller.

For measuring heart beat we are using NSK TCRT1000 heartbeat sensor. It works based on the
principle of photo plethysmography as shown in figure 5. For measurement purpose, a light detector
and a light source are placed on the same side inside the sensor. Then finger is placed at the opposite
side. Thereafter the light source emits light which is passed into the finger of the patient and the light
reflected is measured by the light detector placed inside the sensor. The amount of light reflected by
the finger varies in accordance with the blood flow caused due to the heart beating.
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Figure 5. Heart beat Sensor
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The image frame of the patient is captured by the camera placed in the ambulance and the image is
later fed to the controller. Before uploading image the part of the body covered with blood is identified
by using image processing and this part is highlighted by using a red box. Each image is processed
individually to track the required region. These images are first threshold to get a mask image, which
is used to get the binary image from the original image. The white portion in the binary image
enclosed within a rectangle box. The coordinates of this rectangle is used to draw red box in the
uploaded image.

4.2. Cloud module

Here we are using two cloud servers. Thinkspeak cloud and Dropbox. Thinkspeak is an 10T cloud
service provider. It provides Application Program Interfaces (API’s) to upload, to download and to
visualize data from 10T devices over cloud. Dropbox is also a cloud service provider which is simple
as well as reliable. It provides a full featured file syncing mechanism and a storage service with real
time collaboration of documents. We are uploading the physiological parameters to the Thinkspeak
cloud and the video of the patient is uploaded to the Dropbox cloud [13] [14].

4.3. Hospital Module

In this module the patient data is fetched from the cloud module and is analysed. If the doctor needs to
convey dome message to the ambulance regarding first aid etc. a field in the Thinkspeak cloud is
updated which later is downloaded by the ambulance module.

5. Results and Discussions

After image processing the frames of video are uploaded to the Dropbox. Figure 6 shows the frame
uploaded to the Dropbox. The values obtained from the sensors are uploaded to Thinkspeak and a
graph is generated depending on the sensor values. Figure 7 shows the graph of the temperature values
uploaded to the ThingSpeak.
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Figure 6. Image uploaded to cloud
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Figure 7. Data uploaded to cloud

6.  Future Scope

The system provides a channel of communication between ambulance and hospital module. This can
be employed in other applications. The system can be modified to act as a remote healthcare unit
where the doctor can monitor patient remotely. The system currently uses only few sensors to measure
the patients’ health status. If more number of sensors are added then the accuracy of the system can be
improved

7.  Conclusion

The system has been implemented successfully. The system acquires data from sensors. This data is
uploaded to the ThinkSpeak Cloud. The Image is uploaded using Dropbox cloud services. The hospital
module can monitor these data and do the needy arrangement for the patient.
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