International Journal of Information Technology (IJIT) – Volume 6 Issue 4, Jul-Aug 2020
RESEARCH ARTICLE

OPEN ACCESS

Object Detection in Medical Video Using Deep Learning
Madhankumar Y
Government Arts College (Autonomous)
Kumbakonam-Thanjavur

ABSTRACT
The development of live video surveillance is the most encouraging solution for surgery in hospital. As of late, a few
contributions for video observation have been proposed. Moving objects detection from a video sequence is a fundamental and
basic work in numerous computer-vision applications. After this procedure, in object detection, most essential features are
separated from video frames and enhance our recognition execution enlivened improvement methods. At last the ideal features
to deep learning approach to deal with distinguish the object from Laparoscopic Surgery Medical Video (LSMV) frames, the
blood vessel and a few objects are recognized. Different frame based surveillance measurements are utilized to assess the
proposed approach. Trial results and comparative examination obviously portray the effectiveness (95.56% precision) of the
proposed approach.
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I.

INTRODUCTION

In these days, numerous surgeries are video-observed. The
real-time video monitoring might be valuable to
consequently convey data to the specialist inappropriate
time [1-5]. Laparoscopic Surgery Video (LSV), is a kind of
simple strategy in which different surgical instruments,
besides, robot-helped surgery is less explained than that
presented with hands [6-8]. Different explores have been
directed on object detection in endoscopic or laparoscopic
surgery images. Instrument detection is one focal point of
the examination [9-12]. Video observation frameworks
rely on the ability to distinguish moving objects in the
video stream that is a suitable data extraction in a wide
choice of computer vision applications. Manual video
observation incorporates an examination of the video
content by a human [13-16].
Extracting moving objects from image
successions is fundamental issues in PC vision frameworks
that are used in an assortment of uses, for example, video
reconnaissance, human tracking, development examination
and image synthesis [17-22]. Here background subtraction
is helpful to detect the object. In object recognition, the
initial step is recognized as moving object detection. The
main aim of the detection model is that extracting the
moving objects that are interested in Laparoscopic video
sequence [23-29]. The algorithm, for the most part, utilizes
either transient or spatial data in the image sequences to
perform moving object detection, and the most normally
utilized approach is pixel intensity [30-31].
Background subtraction is to subtract or contrast
the present image from a reference background model.
Like the third gathering of recognition strategies, the
proposed framework does not expect that the surgical
errands take after a predefined request and it requires
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segmented surgical assignments for training [32-34]. In the
wake of training, the proposed framework can recognize,
constantly, key LSV subsequences that regularly happen
amid a given assignment, yet not among different task [3538]. The task of action recognition is to bridge the gap
between the numerical pixel level information and a high
state unique action clarification. Then again, multi-view
Laparoscopic video successions are repeatedly caught
under contrasting brightening and lighting conditions and
different cameras may have divergent and new parameters
[39-45]. Defeating these issues and creating algorithms for
the right detection of surgical instruments is a standout
amongst the most critical research subjects for enhancing
the exactness and safety of laparoscopic surgical robots
and performing robotic surgery all the more astutely [4650]. Deep learning innovation in light of artificial neural
networks has been created in recent times with the
appearance of huge data, the improvement of learning
algorithms [51].

II.

LITERATURE REVIEW

In 2016 Issam Elafia, et al. [52] have proposed the most
object tracking techniques connected in the video
reconnaissance field depend on the earlier pattern
recognition of the moving items. These strategies are not
sufficient for following a wide range of articles in the
meantime on the grounds that the pattern of each moving
item ought to be predefined. Accordingly, the creator
acquaints another strategy with conquering this issue. In
fact, another continuous approach is built up in light of the
particle filter and background subtraction. This approach
could recognize and track naturally, numerous moving
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items with no learning stage or earlier information about
the size, nature or the underlying position.
In 2018 Wenqing Chu and Deng Cai [53] have proposed an
object detection framework which joins the neighborhood
appearance and the logical data. In particular, the logical
data involves the connections among objects and the
worldwide scene based relevant component created by a
convolution neural system. The entire framework is
planned as a completely associated Contingent Random
Field (CRF) characterized by object recommendations. At
that point the logical limitations among object proposals
were displayed as edges normally. Moreover, a quick mean
field estimation strategy was utilized to derive in this CRF
model effectively.
In 2015 Binwen Fan and Xiaojiong Liu [54] have
recommended the moving objects detection from a video
arrangement is a central and basic work in numerous PC
vision applications. To address the false classification,
another background displaying technique was exhibited
and another frontal area object detection show is proposed
which use the proposed background comparability to
intertwine shading and surface component. It can handle
moderately complex situations with little movements and
the enlightenment changes. The test comes about have
demonstrated the viability of the strategy.

III.

METHODOLOGY

The detection and tracking of a determined object in the
video cuts have turned into an intriguing zone of research
in the computer vision. Our proposed work is to build up
the model for moving object detection LSMV clips
utilizing deep learning procedure. At first, the predefined
input video is separated into a number of frames and these
frames are considered as input to the background
subtraction process. Its generally utilized approach for
distinguishing moving objects in videos from static
cameras. Extracting frontal area objects from kept up
background model. A frontal area object is any element
that distinguished by creating a contrast of each frame of
arrangement to background model with morphological
task. Then some features like texture, wavelet and SIFT are
considered for object recognition using classification
approach. Video to Frame Conversion
3.1 Video to Frame Conversion
Detection of moving objects in the frame sequences is a
challenging as well as the initial and foremost relevant
information extraction video. Detection of moving objects
in the frame successions is challenging and in addition the
initial and leading data extraction video [55]. The
estimations of most extreme and least pixel intensity along
with mean of contrasts frame are utilized with temporal
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differencing approach to deal with acquired frames from
video and changed over into images.
3.2 Background subtraction
The process of extracting moving closer view objects
(input image) from stored background image (static image)
or produced background outline from image series
(LSMV) is called background subtraction. The method of
reasoning in the approach is that of recognizing the moving
objects from the distinction between the present frame and
a reference frame, frequently called the "background
image", or "background model". The intensity of the pixels
relating to the static background remains to a great extent
unaltered between two continuous frames.

| Fc,i − Fp,i −1 |

…………………….. (1)

Frame contrast is the least difficult type of background
subtraction. The current frame
the past frame

fc

is just subtracted from

f p , and if the distinction in pixel esteems

for a given pixel is more prominent than a threshold
Th then the pixel is thought about piece of the foreground.
In video scenes, undesirable regions exist in the closer
view may cause a disgraceful tracking issue.
3.3 Morphological Operation
Consequently, to evacuate those undesirable segments,
morphological task is performed. The opening and shutting
operator is depicted to distinguish the foreground pixels,
therefore binary mask images are acquired. The activities
test evaluates whether the component fits inside the area.
The coveted shape data is acquired after the morphological
activity is performed. The midpoint pixel of the organizing
component, called the root, perceives the pixel of
enthusiasm being prepared [56].
3.4 Object Recognition
The chosen optimal features are given as input of object
recognition stage, here we utilized DNN. This neural
network design considering the multiple layers of hidden
and output units are utilized, also its comprises of both pre
training utilizing Deep Belief Network (DBN) and object
recognizing stages in its parameter learning. To train the
features of LSMV frames, to locate the
Pre Training Process
In the training stage, we utilize a DBN that is a deep design
and a feed forward neural network, i.e. with various hidden
layers and this model appeared in figure 2. The DBN
model awards the system to deliver evident starts based on
its hidden units' states, which depicts the system
conviction. This layer includes an information layer that
encases the information units, number of hidden layers;
lastly, a output layer that has one unit for each class is
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pondered. The parameters of a DBN are the weights among
the units of layers in addition to the bias of layer and to set
up the parameters is one among the principle challenges
for training DNN help of a confined Boltzmann machine
(RBM) [57-59].
Restricted Boltzmann Machine (RBM)
A RBM is a two-layer repeated neural system in which
stochastic binary inputs are connected to stochastic binary
outputs by symmetrically weighted associations. Shown a
training case, we disregard its class mark and we broaden it
stochastically through the RBM in equation (11).The
outputs of the hidden units take after the contingent
dissemination is given [18]. This vector is coursed the
other path through the RBM which impacts in a
confabulation (redoing) of the exceptional data
information.

R (q i = 1 / p ) =  (u i +  W ji p j
R ( p i = 1 / q ) =  (v i +  W ji q j

…….. (2)

Where u and v bias vectors for visible and hidden layers
are,  is logistic function the range as (0, 1) and
p and q inputs of first and hidden layers.
By adjusting the weights as well as biases to lower the
energy of that data and to raise the energy of other data, the
probability that the system appoints to training data can be
raised primarily for those that have low energies and,
henceforth, influence a major commitment to the partition
function. For executing the stochastic steepest ascent in the
log probability of the training data, this shows the course to
an extraordinarily uncomplicated learning condition as

 wij ui yi data − ui yi reconstruction
……………….. (3)
If the RBM is trained, a unique RBM can be "stacked"
over it to shape a multilayer network. Each time a unique
RBM is stacked, the input visible layer is a prepared
vector, and qualities for the units in the trained RBM layers
are allotted by methods for the present weights and biases
and the weight in each RBM to decline the multi-target
work. The proficient deep network weights are occupied
with preparing a detection stage.

IV.

RESULT AND ANALYSIS

experimentation performance is analyzed for proposed and
some existing recognition approaches and this process
consider the two data base real time videos.
Table 1: Object Recognition Performance
Frame Precisio PC
PW
FP
TP Specificit
s
n
C
C
R
R
y
Frame
0.2
0.7
0.81
0.95 0.45
0.85
1
2
5
Frame
0.2
0.6
0.84
0.89 0.48
0.94
2
8
9
Frame
0.4
0.8
0.9
0.86 0.49
0.86
3
5
4
Frame
0.5
0.8
0.8
0.85 0.55
0.91
4
8
5
Frame
0.6
0.91
0.94 0.48
0.9
0.85
5
6
Frame
0.7
0.8
0.84
0.96 0.49
0.89
6
8
8
Table 1 describes the object recognition performance of
dataset 1 i.e. laparoscopic surgery. In the dataset 1, six
frames are analyzed and recognize the correct image from
the Laparoscopic Surgery Video (LSV). By evaluating the
performance measures such as precision, P Correctly
Classified (PCC), P Wrongly Classified (PWC), False
Positive Rate (FPR), True Positive Rate (TPR) and
specificity, the recognition performance is examined. For
frame 6, the recognition performance measures are 0.84 in
terms of precision, 0.96 in PCC, 0.49 in PWC, 0.78 in
FPR, 0.88 in TPR and 0.89 in specificity.

V.

CONCLUSION

We have proposed a system to recognize the moving
objects through an optimal features and deep learning
approach. These maximum likelihood feature points are
characterized into foreground pixels and remaining
matching feature points are grouped into background based
on the frame to frame contrast process. In any case, one
can expand the work in future as to the issue of dealing
with the drastic illumination changes and numerous
moving objects in the scene, yet this strategy can extricate
the moving object even under conditions with moderate
illumination discrepancy. Some optimal features was
(utilizing FP) extracted from video casings to detect the
moving object. In future we intend to decrease the future
measurements utilizing reduction approach to deal with
enhance power, and constancy of object recognition
process.

In this section we explain the experimental results of object
recognition of LSMV is implemented in working platform
MATLAB 2016a with i5 processors with 4GB RAM. The
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