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Abstract - This paper suggests an architecture that allows for automated image_classification and captioning for better
performance. In particular, the proposed approach implements a DCNN-LSTM (Deep Convolution Neural Network
Long Short Term Memory Network) model that combines the global information and local information (hybrid
features) extracted from given input image. This type of feature is firstly used to create local and global guiders,
respectively. The whole captioning system consists of deep convolutional layers, these are separate into various
distribution attributes prediction frame and branch feature extraction image. Two distribution information methods
were used, are global and local inform for LSTM caption creation. We also implemented the methods to do dual caption
and classification using DCNN-LSTM. The proposed DCNN-LSTM based capture model can reach efficient
development over the state-of-the-art proposition.
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INTRODUCTION

A new content-based image retrieval method in that texture and color feature used. In the color image two types of information
is extracted such as color and texture feature, in which it is more accurate for image retrieval based upon their query request.
By comparing to the conventional moments, the Zernike moments has less sensitive to noise in the descriptor for ideal region-
based shape [1]. RGB image converted from the spot where his opponent's chromaticity space, the contents of the characteristics
of the color of an image caught using distribution moments of Zernike chromaticity.

In recent times, research effort in the low-level visual features and high-level semantic gap is reducing between objects in
the image. It discusses these aspects, the approaches used to extract low-level features. Color histograms, invariant color
histograms, color moments, and dominant color system features are the color features extracted from Gabor Transform, Tamura
features and the GLCM [2].

One of the unsupervised learning techniques is image clustering. For any particular problem cannot be separated on the
basis of a novel multi-dimensional lifting schematic structure of the bandwidth filter bank discussed [3]. Content-based image
retrieval system, the retrieval process of color, shape and texture features are used and which is mainly implemented in the
medical industry, cosmetic industry and botanical gardening.

Lag value-based retrievals for reduce the texture spectrum in the medical images. According to the pathology bearer, the
retrieval of the medical image is often processed so that the images are accurately separated and not automatically detected in
the general case. Furthermore, low-level features such as color, texture, or shape are sufficient to describe medical images, not
necessarily a high level of content understanding and interpretation of images, indicating their automatic segmentation as a
result of medical images. Such systems require high level of query completion and accuracy to make them reliable from a
clinical point of view [4].

Thus Content-based image retrieval system retrieves the image based on color, shape and texture features by bridging low-
level visual features and high-level semantic gap. These systems are gaining importance in medical industry as it helps to
retrieve the relevant image.

The organization of this paper work as follow: In section 1 implicates the introduction, in section 2 shows the study of
different research work along with our system. The next section explains the proposed system and deep convolutional neural
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network and long short-term memory algorithms and steps. In section 4 represent the result and discussion, it shows the fetal
image outputs along with performance measures. Finally, section 5 shows the conclusion part.

LITERATURE SURVEY

The user's interest is retrieving a content-based image is part of the image. The first desired object identification with the rest
of the image is accordingly not related to the weight that it is labeled in combination with a multi-instance learning algorithm.
It is used to sequence informational images using the similarity measure that is based on the parts of the image [5]. Auto
reduction of a key points using segmentation that maintains the diversity required of image retrieval translated to the number
of limit key points in each area received. Haar wavelet-based detection method is used in a critical point and divides the window
into the neighbor's representation. The window is known to separate the individual object can be best captured in color and
texture. Due to the nature of the gradient descent K-means, a widely used algorithm can be set as a partition, it is very sensitive
to the initial cluster center. The number of iterations of the first iteration of the K-means is less than one initialization followed
by the squared error sum between the two iterators to a maximum of 100, the second being a relative improvement, the second
being controlled in both ways [6].

Thus segmentation-based and key point-based techniques were used for comparison but however the accuracy level
remained low.

Templates feature extraction from a statistical approach used in space and time. The use of icon space transformation and
canonical space transformation for feature extraction. Eigen space transformation and canonical space transformation from
spatial templates and temporal templates into integrating feature vectors into an extended feature [7]. The spatial information
is included in each spatial template and the movement between the two consecutive spatial templates is the symbol of the global
template for both spatial information. The accreditation program is based on low-level features, and does not require detection
or monitoring of object-specific areas. This method of data dimensionality reduction and simultaneously displays different
style can be employed to improve class reparability.

A new multi-scale statistical modeling-based image of a new coherence function with two novel vectors based on a novel
Kullback exclusion approach for features that make good conceptual refreshments, and less complex predictions [8]. The image
system consists of a class of wavelet domain and statistical models including a Gaussian mixture model, as well as a generalized
Gaussian mixture model employed to extract the wavelet domain features. This method outperforms most other conventional
methods of recovery performance at a comparable level of complexity predictions.

Training and classification are the two modes of recognition system. In training mode, feature extraction selection module
features input formats suitable for representing the division of space to practice finding and classifying feature. In the
classification system, training the classifier on the basis of the measured features of the classes under consideration corresponds
to the input pattern [9]. The extraction process should improve on the feature proposed with respect to the recovery of the near-
regression-based efficient repetitive processing system. Convolution Neural Network regression basis a repeatable procedure
this time to retrieve the system image to improve the statistics feature extraction efficiency [11]. The variance decreases when
the regression is performed at the CNN. The use of regression at CNN significantly improves retrieval rates, especially for
large values of K.

Images classified by the same texture will be updated in order to be closer to the respective vectors as feature vectors [10].
Assessing different system recovery technologies, this method has been proven to provide significant improvement at a lower
computational cost. An image representation method is presented using color correlation vector quantization (VQ). There are
five textural features in the HSV, the three-color features of the color model, and the gray matrix co-occurring matrix. Once an
image is retrieved, the eight-dimensional feature vectors represent each pixel in the image. Benign and malignant genetic
algorithm-based feature selection method classifies a micro calcification cluster. Image Retrieval Features discusses the
similarity between the set of query image features and how the information should be calculated using the image similarity
measure.

METHODOLOGY

Our first model consists of a one layered LSTM that is used for both segmentation and feature extraction. It generates a
combined multimodal fixed approach to focus on frame attribute extracted by DCNN method and word quality encoded by a
long short term memory system shown in figure.1. When applying segmentation in this technique, it will convert from frame
model to visualize text by content structure neural language method [14].

This design puts the responsibility of both input features and the natural language description in one set of weights which
complicates the convergence of the network. This method used to recognize deep layer of frame and generate a text of captured
images. DCNN is a common for frame observation and it illustrates a scripted digital identification with a back-propagation
system.
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FIGURE 1

PROPOSED SYSTEM FLOW DIAGRAM FOR THE FETAL SEGMENTATION

The initial step of the proposed novel technique is to preprocess the fetal image hinge on the Isolateral filtering
(IF)method. While preprocessing, an input ultrasound image undergoes noise eradication engendered during image generation
which in turn eliminates the undesirable signals which can entail certain errors in the course of processing. The fetal images
are mostly nobbled by certain noise which integrates Gaussian noise, visual noise and speckle noise.

Algorithm: Isolateral Filter

Step 1: Convert input image to double.

Step 2: Initially calculate the Gaussian distribution function.

Step 3: Initialize the weight of the Gaussian distribution.

Step 4: Calculate Euclidean distance of each pixel value.

The new pixel level value (k) is calculated for each of the brightness values in the original image, as given in Equation (1),

k=3,

Where the sum calculates the number of pixels by determining the integration of the histogram with brightness less than term
jand T is the total pixel value.
Step 5: Calculate the finite difference after which distribution function is evaluated.

Proposed Deep Convolution Neural Network and long short-term memory (DCNN-LSTM) algorithm

In order to avoid the situation corresponding to the features a new DCNN-LSTM segmentation approach for color imaging
segmentation is proposed which overcomes the existing limitations. The proposed DCNN-LSTM algorithm is mentioned
below.

Input: A fetal image; numbers of C; m=3; Threshold &; maximal number of iterations>0

Output: Segmented image,

The algorithm for proposed segmentation Deep Convolution Neural Network and long short-term memory (DCNN-
LSTM) algorithm is given below:

Step 1: Assign loop counter t=0.

Step 2: Determine the objective function of equation (3.1) for the given digital fetal image.

Step 3: Extract the fetal features for the input image and find the objective using equation (9) and represent it as Co.

Step 4: Determine the objective function of DCNN-LSTM for the input digital fetal represented as (C aga).
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Step 5: Calculate C by using equation
C = C1+Cy+Cygg—min (3.2)
Where C; is the Objective function of from step1.
C, represents the fetal feature information obtained from step2.
Cadais the objective function of Adaptive Regularized Kernel based on the algorithm.
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Step 7: Find the Centre of the cluster by taking derivative of C and equate to zero.

z kN=1(MI<1; + ‘;ukj _:Ukj‘xk
z I’<\‘=1(:u:j] + ‘;ukj - :ukj‘

Step 9: Find the membership matrix by using the formula

A+ 2] X, V[

Step8: Calculate V= (3.4)
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If t > 100 stop. Otherwise update t=t+1 and go to step 2.
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SCALAR PRODUCT OF TOP LOCAL- GLOBAL INFORMATION AND BOTTOM LOCAL-GLOBAL INFORMATION

Global and Local Information
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In this section, we declare our double information related method. The scalar product of learning inactive representations from
evaluation text. When we use similar system structure for item network and user. So, in detail we can explain about user system:
the top block is local information related method (L-inform) this observe from local information keyword. The bottom block
is the global information related method (G-inform) this observe from real review text series. This global inform and local
inform were combined and send to fully-connected layers (FC) from the prepared portrayal of client category forecast. This
mean italic lower occurrence from scalar (x, y), lower occurrence from vector (x, z), and the large dimensional variable grids
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with powerful upper occurrence (X, W). Likewise, MATLAB is used for cluster ordering, therefore, w (i, j) implies components
of j segment of the framework W.

1. Local and global attribute extraction: Obtaining dual attribute as input frame using DCNN.

2. Local-global information: Combining local attribute with global attribute through consideration system.

3. Frame description creation: Creating a sentence to declare the text of an input frame with LSTM term.

Embedding Layer

The text we use in fixed later for input frame document Dy, a pair of reviews from client u. This model of layer will be create

as an improved performance that observe from single point vector, €; € RM, the input from a text is embedded in to heavy
. . . dx|
radius vector, Xi= (X1, X2,.....,Xxd) and x, € Rd, When fixed layer load is W, € R i
X, =W,€ (3.7)
V is text pair and |V]| is area of lexicon.
Local Information (L-inform) Left Module

From this method, a local information constituent will Illuminate-L and used to utilize a word of window, which gradually
increase by text. The embedded text from distance T were written by Dy (X1, X2,Xt). At that point, we apply the consideration
through sliding parts to this succession. The center text has a chance from X and w is reconstructed width. The parameter
lattice has processed with score weighting for every single text in predisposition as pursues

S(I) = g(xl—inform’
i*Wl +bllfinform)1 I E[:|-1T]

I—inf orm

Where L is an activity which implies component astute augmentation and aggregate. We utilize the sigmoid capacity (o)

for the initiation work, g(.) The score was considering as S(i), which used to utilize an embed text of ith consequence. Another
text from given value has few attain in decipher, it generates small amount of text value in low significant then large amount

of value in this method

(3.8)

Xt =s)X, (39)

X’f‘ where t ¢[1,T] have heavy load series from text embedding’s. The heavy load series from text embedding are

send across convolutional layered with the help of kernel area of one (1x1) convolution were introduced first. Most kernel
length are bigger than one should be used for this method. When the local information is generated to get single preference or
attribute keywords for client/module, the kernel length one was fixed exactly for this purpose, for fitting its effected lowly.

The fixed size condensed vector was extracted for maximal pooling over the series. It results, local information description
from given word to be obtaining as follows by scalar matrix convolution

W2 e R*Mnem and a bias b?

I—inf orm 1—inf orm
ZI—inf orm (t1 I) = g ()th *nginf orm (:’ I) + bI2—inf orm (l)), (3-10)

i € [11 nI—inf orm]
ZI—inf orm (I) = MaX(Zan orm (:1 I)) (3-11)

Number of layers are representing as N,_;. o, and tanh parameter represent g(.)

n_; .
€ R™" "™ and max pooling:

Global Information (G-inform) Right Module

The series of text from Dyis an input text from global information method, G-inform. The input module sends through G-inform
layer by increasing the G-inform method scores by self. This execution is related to that L-inform, and the whole input word

computed the information scores. Let XtG be a heavy load to embedding text of G-inform method where £ € [1:77 . when

general information surface is used for uninformative texts effects are deployed from global feature meaning is took with
precise from the declared CNN layer. When we fixing the size of filter as w it means the filtered layer operates from wjs texts

. - - - - - - Wi ><d><ng—inform
in convolutional layer. When the number of layered filters is Ng_j¢ o, , the filter convolution is W R

g—inf orm are
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c R(T_Wf +1)Xngfinfom1 .

applied to a series of weload text embedding’s, X e R"™™, and the output attribute Z

X

g—inf orm,i g—inf orm

RE, R s . ), (3.12)

g—inf orm? 1= ( i+1? ’Xi+WH

G(.) is a tanh consequence and bg.inform IS @ vector bias. The maximal pool over a series were selected by heuristically
pooled layer Z; ¢ o (J) = MaX(Z ;i o (5 J))- The applied Zgintorm as the number of various filter size ws. In this process,

nw various filter size are used as follows.
Terminal Layers
The outputs of the global and local information n method are combined, and execute through further fully connected layers

W andWZ,

1 1 Ny
Zout - ZI—inf orm @ Zg—inf orm @ """" @ Zg—inf orm (3'13)
2 1 .1 1
Loy = g(WFc-Zout + ch)! (3.14)
2 2 2
Yo = 9Wee Zoy +Dbec). (3.15)

@ is a combined operator.g(.) is a tanh parameter.
Global and Local Features Extraction

The local information and global information are major for representing a frame. It highlights generally contain the setting data
around articles, and neighborhood includes dependably contain the fine-grained data of items. Along these lines, in this paper,
we investigate the two major portraying the substance of a picture. Profiting by the amazing portrayal of CNNs, picture
characterization and item identification have gained extraordinary ground. In this paper, we remove worldwide element and
neighborhood highlights with Faster DCNN. We separate worldwide component from fc7 layer of VGG16 net, a 4096-
measurement vector indicated as Gf. The VGG16 net is prepared on Image Net grouping dataset. For neighborhood highlights
meant as {Lf1, ..., Lfn}, we select top-n recognized articles to speak to significant nearby items as indicated by their group
certainty scores acquired from DCNN. At that point, we speak to each item as a 4096-measurement CNN highlight vector
separated from fc7 layer for each article jumping box. Along these lines, each picture can be at long last spoken to as a lot of
4096-measurement vectors 1={Gf,Lf1,...,Lfn}. In our tests, we set n to 10 since the quantity of item contained in a picture is as
a rule beneath 10.

Global-local Information Mechanism

The local information with global information is major model for describing frame. In our proposed model, we assume
recognition mechanism to synthesize those two models of information according to the subsequent Eq. 3.16:

POU) =a'Gf +>7 aOLE,, (3.16)

Where ai(t) represent the information load of separate attribute at time t and zinzoa(t) =1.

This component progressively loads each element by allocating it with one positive weight ai(t) alongside the sentence
age method. Through this way, our strategy can specifically concentrate on some striking articles at various time and consider
their setting data in the meantime. The consideration weight ai(t) measures the significance level of each component at time t
and the pertinence of each element to the past data. Subsequently, it very well may be registered dependent on the past data

and each element fi € {Gf, Lf,,......,Lf} with the accompanying conditions:
The information heavy load is obtained by standardize with softmax reversion. H(t-1) is the past concealed state yield

which will be presented in the following segment. W ’Wh ’W"and b are the parameters to be learned by our model and shared
by every one of the highlights at all the time steps. @ is initiation work.

RESULT AND DISCUSSION

Figure 3. Segmentation results obtained from different deep learning architectures. For the two boxes, from left to right
(columns): uterus, lungs, brain, umbilical cord, and placenta in MRI and US. From top to bottom (left box—rows): (1) ground
truth (the sub-box highlighted in blue), (2) U-Net, (3) V-Net,

TABLE1
PERFORMANCE METRICS FOR FEATURE EXTRACTION

| Feature (Type) | Alone | WI/O |
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PRCS RECALL DC PRCS RECALL DC

Dependence Non-uniformity (GLDM) 0.33F70.46 | 0.32 ¥0.32 | 0.27 #0.39 | 0.89 #0.05 | 0.76 +0.06 | 0.82 +0.05
Mean Absolute Deviation (First Order) 0.91F .04 0.7F 0.07 0.76+ 0.05 | 0.90 +0.04 | 0.76 ¥0.10 | 0.80 +0.07
Inverse Difference Normalized (GLCM) | 0.87 ¥0.04 | 0.74+ 0.10 | 0.76+0.05 | 0.90 ¥0.05 | 0.71 ¥0.06 | 0.78 ¥0.04

Long Run Emphasis (GLRLM) 0.92 +0.06 | 0.74+ 0.10 | 0.76 +0.05 | 0.90 +0.05 | 0.71 +0.06 | 0.78 +0.04
Uniformity 0.90+ 0.04 | 0.55+0.25 | 0.60 +0.28 | 0.90+ 0.02 | 0.72 +0.06 | 0.78 +0.05
Contrast (GLCM) 0.93+0.01 | 0.66+ 0.11 | 0.75F0.08 | 0.93 +0.01 | 0.74 +0.10 | 0.80 +0.07

For execution assessment, parameters of the proposed classification proposal such as characterization of specificity,
sensitivity and accuracy of proposed method are calculated. The performance measures are as follows:-

Accuracy = (TP/TN)/ (TP+TN+FP+FN)*100%

Specificity =TN/ (TN+FP)*100%

Sensitivity =TP/ (TP+FN)*100% where

True positive (TP): Reported as fetal as well as biopsy.

True negative (TN): Not reported as fetal as well as biopsy.

False positive (FN): Reported as fetal but not on biopsy.

False negative (FN): Not reported as fetal but reported on biopsy.
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w
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>
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o
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FIGURE 4
PERFORMANCE GRAPH OF CLASSIFIER
TABLE 2
COMPARISONS OF CLASSIFIER ACCURACY AND ERROR VALUES
Classifier KNN | SVM | CNN [12] | DCNN-LSTM [13]
Accuracy (%) | 86.7 | 90 92 97.3
Error (%) 13.3 10 8 2.8333

Comparisons of classifiers accuracy and error

120
100
80

60 = Accuracy (%)

40
m Error (%)
20

KNN SVM CNN DCNN-LSTM
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FIGURE 5
CLASSIFIER’S ACCURACY AND ERROR COMPARISONS

From the comparison figure 5 the accuracy is high for KNN and SVM classifiers. DCNN-LSTM classifier accuracy will
be 97.3%. If the error is high, then the accuracy will be low.

TABLE 3
DCNN-LSTM CLASSIFIER STANDARD METRICS VALUES OF IN VARIOUS FEATURE COMBINATION

Features Sensitivity | specificity | accuracy | precision | similarity | border error
HOG 90 96 92.7 96.4 92.5 7.3

GLCM 91.3 79 85.4 81 86.5 14.6

FOS 91.3 79 85.4 81 86.5 14.6
HOG+GLCM | 91.3 79 85.4 81 86.5 14.6
Gabor+FOS 80.5 67 74 71.6 75.5 26
GLCM+FOS | 85 715 78 75 80 22

Table 3 shows that the standard metrics values of various features, these are output from the CNN classifiers. From the
table, we can understand which feature combinations gives the higher accuracy of the classifiers. Border error denotes how
many skin images are represented wrongly. HOG gives the higher accuracy of 92.7%. GLCM, FOS, and HOG + GLCM give
the accuracy of 85.4%. Gabor + FOS and GLCM + FOS give the worst accuracy.

CONCLUSION

Early fetal image detection and treatment response evaluation present major challenges in the radiological work-up of patients
at risk and patients who have already developed fetal. Intensified screening programs with state-of-the-art imaging techniques
and advanced image post-processing algorithms are being developed and hold the potential to improve patient outcome. In this
paper, the neural network is used in feature extraction and classification. By using the neural network, the accuracy performance
provided better to comparing other machine learning techniques.

The following explorations can be made by researches in future:

o In this system, only three features are considered as feature vector for image representation. Equal weightage is given to
all the three features. In additional to this, more low-level image descriptors (e.g, color, texture, shape etc.,) may be
considered as feature vector for image representation. Based on the property of features, due weightage may be given.

e  Other neural techniques may be considered to measure the segmentation and classification in fetal images. In addition to
this, comparing other algorithms may be considered to increase the performance.
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