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ABSTRACT

According to scientists transportation is the major problem in today’s world. The paper presents a
method to transferring the patient from long distances or even from shorter distance. Concerned people
face many problems in transferring the patient from one place to another place even from ambulance to
stretcher or from stretcher to bed and vice versa. Some of the time it is difficult to move the stretcher
because of the heavy weight of the patient, It requires more than two or three person in engaging the
stretcher while in transferring patient. It will also cause un-peaceful conditions in the hospital and also it
will effect on patient’s health too.

We tried to overcome these problems via Transfer learning with the help of convolutional neural
network in order to move the patients. This type of stretcher solve the problem through self-operating
stretcher instead of it operates manually.

Keywords: stretcher, ambulatory system, transporting device, ambulance, convolutional neural
network.

1 Introduction

As the very first we know that stretcher is one of the priority basis need for every hospitals, in order to
move patient from ambulance to the stretcher and from stretcher to the respective bed and vice versa
[1-4,6-7]. Therefore this is a most essential need for medical aid system. Whenever the emergency occur
it causes disturbance in shifting the patients on to the stretcher and stretcher is take it by two or more
person in order to reach to its destination place in the hospital [5,8-10]. These will all creates massive
disturbance in the hospital environment too.

Advanced ambulatory stretcher system is an itself complete device which can gives self-control mobility
to the hospitals rather than involvement of any medical staff members. Most of the stretchers can
operate on the buttons, hydraulic system or even by the pressure system to control movements and
motion of the stretcher [11,14,16]. This advanced ambulatory stretcher system is totally based on the
artificial intelligence. This system will recognize the objects, person or any distortion that will disturb its
path with the help of qualified trained model. Along with this feature it also has small touch screen
system that is used to select respective destination in the hospital. By using the transfer learning with
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MATLAB software we train the stretcher with convolutional neural network technique along with pre-
trained ALEXNET model. First it will train then all the movements (right, left, forward, backward, lifting,
brake system, horn system) will occur automatically by means of artificial intelligence.

2 Methodology
To make the advanced stretcher it consists of four motors for the wheels of the stretcher to provide
necessary transportation. The stretcher uses external energy to work therefore we provide the 12 volt
battery to the stretcher in order to move it into particular direction. It also uses camera module so that
it will recognized the objects.

2.1 Training of the Stretcher

ConvNET or CNN (convolutional neural network) is known as one of most famous and successful
algorithm for the images and video with deep learning. Similar to the other networks of neural network,
CNN is also composed of three layers input layer, output layer and hundreds and thousands of the
hidden layers to acquire the greatest accuracy.

For training the images, CNN uses two of its layers:
e Feature detection layer
e (lassification layer
2.1.1 Feature Detection Layer

This layer of CNN is consisting of three operations for the purpose to detect the feature of the images or
data and perform either one of them.

2.1.1.1 Convulution: It takes input data and applies on them through set of convolutional filters;
each filter of convolutional activates respective features from the images.

2.1.1.2 Pooling: Simply identify the output by taking non-linear sampling from input and also
reduces other parameters needed for the network to learn about.

2.1.1.3 Rectified Linear Unit(Relu): This the most effective method and also faster than others
methods. This is trained by mapping out all —ve values to zero and keep maintaining all +ve values.

These all methods are repeated continuously to hundreds and thousands of the hidden layers to detect
features of the input and dataset.

2.1.2 Classification Layer of CNN

After passing through feature layer, CNN shift to the next and final layer known as classification layer,
whose output is K dimension vector which represent the number of classes on the training dataset, that
network used to predict.
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Figure 1: Model of CNN (convolutional neural network)

And we used pre-trained ALEXNET model to makes some changes with the 1% and last three layers for
the new dataset of the images. The selection of this model is that it has ability to trained millions of the
image at one time and classifies these images into 1000 objects.

Table I: Description of 25 layers of convolution neural network, bold layers indicates working layers.

LAYERS = 25X1 LAYER ARRAY WITH LAYERS:

1 'data’ Image Input 227x227x3 images with 'zerocenter'
normalization
2 'convl’ Convolution 96 11x11x3 convolutions with stride [4 4] and
padding [0 0 0 0]
3 relul’ RelLU RelLU
4 ‘norm1’ Cross Channel Normalization cross channel normalization with 5 channels
per element
5 'pooll’ Max Pooling 3x3 max pooling with stride [2 2] and padding
[0 00 0]
6 conv2' Convolution 256 5x5x48 convolutions with stride [1 1] and
padding [2 2 2 2]
7 ‘relu2’ RelLU RelLU
8 ‘norm?2' Cross Channel Normalization cross channel normalization with 5 channels
per element
9 ‘pool2’ Max Pooling 3x3 max pooling with stride [2 2] and padding
[0 00 0]
10 'conv3’ Convolution 384 3x3x256 convolutions with stride [1 1] and
padding [1 1 1 1]
11 "relu3’ RelU RelLU
12 'conv4’ Convolution 384 3x3x192 convolutions with stride [1 1] and
padding [1 1 1 1]
13 "relud’ RelLU RelLU
14 conv5s' Convolution 256 3x3x192 convolutions with stride [1 1] and
padding [1 1 1 1]
15 'relus’ RelLU RelLU
16 pool5' Max Pooling 3x3 max pooling with stride [2 2] and padding
[0 00 0]
17 'fco' Fully Connected 4096 fully connected layer
18 'relud’ RelLU RelLU
19 drop6 Dropout 50% dropout
20 'fc7' Fully Connected 4096 fully connected layer
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21 relu7' RelLU RelU

22 drop7' Dropout Dropout

23 'fc8' Fully Connected 1000 fully connected layer

24 ‘prob’ Softmax Softmax

25 '‘output’ Classification Output crossentropyex with 'tench’, 'goldfish', and 998
other classes

After loading trained model of ALEXNET webcam/camera capture live pictures to identify the distortions
like person or objects which can disturb its path.

It used camera /webcam to classify object or data and this all done with MATLAB along with

e Neural network toolbox.

Support package for using webcam in MATLAB.

e Support package for using ALEXNET.

e LABVEIW along with LEGO MINDSTORM support package.
e Designed stretcher.

2.2 Programming (VI) for the Stretcher

To control the stretcher by means of computer it needs software known as LABVEIW 7.1 with LEGO
MINDSTORM® NXT software for its programming for giving different direction to the stretcher.it is
responsible for the movements.

B Wotor Port B ]
- e et Right Motor Port C Blke -
e ] e Wi e *
ot B 7] 1
A Im F Tone (1000 Hz):
[
s ;
ZRIAN mb
8l @
il B

Figure 2: Programming sketch on LabVIEW
This is a complete visualization of programing
Its programming is consist of six sub blocks

0 First block is concerned with movement in forward direction. Port B and Port C represent attachment port
for respective motors.

0 Second block represent movements in backward direction.

0 Third and fourth blocks are responsible for left and right movements.

0 Fifth block responsible for braking system whenever obstacle comes in path of stretcher it will stop its
movements with help of this block.
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0 Sixth and last block is indicating alarming. When obstacle comes in front of the stretcher it will stop and

start alarming.

2.3 Method for Working

WEBCAM/CAMERA

R 5

LOAD THE NEURAL NETWORK

SNZ

TAKE LIVE PICTURES

R 5

RESISZE THE PICTURE (227%227)

SN2

|
|
|
|
|

CLASSIFY THE PICTURE

NZ

LABEL IT ACCORDING TO DATASET AND MEASURE NETWORK ACCURACY

NS

PERFORM FUNCTION ACCORDING TO THE SITUATION
(LIKE MOVE FORWARD, BACKWARD, LEFT, RIGHT, BRAKE AND HORN)

Figure 3: Block diagram showing working principle of CNN based stretcher

3 Algorithm Architecture
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Figure 4: Showing that how CNN based stretcher recognized the objects

Here we have collected thousands of images from hospitals and make a complex dataset of images and

to train this dataset and makes trained model for new live images as kernel get predict. The function

which we used that is Softmax because it has good accuracy for images dataset instead of others.

¥ = softmax (X.W + b)

Where
Y = Prediction (Output)
Softmax = Function
X =Inputimages (227*227*3)
w = Weight
B = Bias
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4 Experiment and Analysis

Experiments are performed as
e  First it will capture live images of the object with the help of camera module.
e Then it recognized the images and decides according to the given condition.

4.1 Results
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Figure 5: Indicates the detection of different objects

5 Conclusion
Advanced self-operating stretcher system itself has a self-controlling power and self-decision making
power. It is suitable for every hospital in the world. This type of stretcher reduces staff stress, maintain
environment of the hospitals, reduces the need of staff members to carry stretcher and does not create
any massive conditions that will creates any disturbance. This is a complete package needed for every
hospital and in the field of health care.
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