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Abstract: Big data is large-scale data collected for knowledge 

discovery, it has been widely used in various applications. Big data 
often has image data from the various applications and requires 
effective technique to process data. In this paper, survey has been 
done in the big image data researches to analysis the effective 
performance of the methods. Deep learning techniques provides 
the effective performance compared to other methods included 
wavelet based methods. The deep learning techniques has the 
problem of requiring more computational time, and this can be 
overcome by lightweight methods. 
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I. INTRODUCTION 

Image processing involves in the major application like 
object detection, face recognition, sentiment analysis and 
surveillance system. In these fields especially medical 
domain produces vast number of data, termed as “Big data”. 

A structured healthcare document has been adopted in the 
hospital to keep track of health records of the patients. This 
involves several challenges in processing the documents in a 
large scale to obtain the required information. Handling the 
complex medical document is challenging and need the 
efficient technique [1]. Digital data have the dominant role in 
the healthcare data and records were maintained digitally. 
Organizations have to store, process and handle Big Data of 
their customers and this more than the capacity of 
conventional databased storage method [2]. Efficient 
techniques are required to manage and process Big data by 
minimizing computational time [3]. The usage of “Big data” 

has been increased in the recent years and its usage frequency 
has been increased each year in the last decade based on 
search engines [4]. Medical data consists of many images in 
large size and other medical records are growing 
exponentially [5].  

Ensemble method made up of time series classifiers from 
different domains (time, auto correlation, power spectrum 
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and shaptelets) provides better results [6]. The data consists 
of relevant and irrelevant information that has the impact on 
the classifiers [7]. Major challenging task in the big data is to 
process the high dimensional data for various large-scale 
applications. This consists of large feature space in different 
structures, which might have been collected from various 
sources [8]. Many computational methods like Random 
forest, Support Vector Machine (SVM) have been developed 
to handle the Big data and these methods are able to handle 
the large datasets based on the measurements and samples 
[9]. Previously, integration and analysis of large volume of 
data is an enormous task. With the advance computational 
method in cloud integrations has improved the efficiency of 
the method [9 -10]. In this paper, the various methods applied 
in the big image data analyse the efficiency. The deep 
learning techniques provides the considerable performance in 
the Big image data and computation time of the method is 
high.  

The paper is formulated as analysis of various methods in 
big data image processing is given in the section 2, the 
performance analysis comparison is provided in section 3, 
problem definition is in the section 4 and the conclusion is 
provided in the section 5. 

II. ANALYSIS ON BIG DATA IMAGE PROCESSING 

METHOD WITH VARIOUS APPLICATIONS 

Big data is present in the various applications and requires 
the efficient, scalable method to manage and acquire 
knowledge from the data. Many techniques have been 
established in Big data for efficient performance of the 
method. 

A.  Analysis on Geospatial Big data 

Jacaruso, et al. [11] proposed a method for the forecasting 
stock market indices based on time series data of financial 
and economic processes. This study involves in analysing the 
important factor responsible for financial market trends. The 
developed method was able to forecast the stock closing price 
of 9 companies in the weekly trends. The efficiency of the 
developed method is high in stock market forecasting. The 
method need to be consider various data for the process like 
social media data that has an impact on the stock market. The 
method is needed to process labelled and unlabelled data to 
increase efficiency. Wang, et al. [12] developed a method to 
analyse texture features from a various side using wavelet 
transform on the large remote sensing data. The directional 
descriptor based on the gradient histogram and the statistical 
descriptors such as skewness and kurtosis were used in this 
method.  
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The three types of remote sensing contrast and textures 
were used in this method. The results show that the developed 
method has the higher performance than existing methods. 
The computation time of the method is need to be decreased 
for effective performance. Xing, et al. [13] presented a 
method based on K-means algorithm in spectral clustering 
method combined with a hyperspectral image clustering. The 
feature dimensionality was used before applying the 
K-means algorithm in the image clustering method. 
Compared to the traditional K-means algorithm, the 
developed method has a higher efficiency in image 
classification. The effectiveness of the method is low and 
required to be increased. 

B. Analysis on Big data image procession on Social 
media 

Jiang, et al. [14] developed travel recommendation system 
that will process in sequence instead of individual Point of 
Interest (POI) on social media data. Map has been developed 
based on the user’s and route textual description of the 
package model. The famous routes are ranked based on the 
similarity of the user package and route package to 
recommend the POI sequence. The developed method is 
evaluated in 7 million Flick image uploaded by users and 
travelogues. Various features can be used for the travel 
recommendation system to increase the performance. Zhang, 
et al. [15] developed the method to control the 
misinformation spreading in the social media. The 
HTCondor method is developed to quantify the source 
reliability and claims based on principled method. The real 
world dataset was used to evaluate the performance of the 
developed method. This shows that the performance of 
developed method is high compared to other existing 
methods. The efficiency of the method is low and 
computation time is high in the method. 

C. Analysis on Big Data Surveillance system 

Shao, et al. [16] developed a novel intelligent method for 
big video surveillance data for event detection and alarming 
messages from front-end smart cameras. This method 
involves in three phase: pre-alarming for abnormal events, 
smart storage for surveillance video and faster retrieval of 
evidence. The retrieval method is based on spatial-temporal 
analysis with respect to abnormal events in different 
monitoring sites. The experimental result shows that the 
developed method has more security risk, reduces the storage 
space and efficient in retrieving video. The effectiveness of 
the method is need to be increased. Fedorov, et al. [17] 
proposed a region based heuristic method for vehicles 
movement classification. Several modification has been 
applied on the Faster R-CNN such as focal loss, anchors 
optimization, adaptive feature pooling and additional mask 
branch. To evaluate the developed method, 982 video frames 
were collected with more than 60,000 objects present in 
various conditions. The experimental result show that the 
performance of the developed method has higher 
performance than existing method. The method efficiency is 
low in the classification.  

D. Analysis on Big data image processing on Medical 
application 

Hart, et al. [18] applied machine learning technique to 

estimate intra-voxel nerve number and direction from 
diffusion Magnetic Resonance Imaging (dMRI). The 
synthetic data were used to evaluate the performance of the 
method that shows the developed method has the higher 
performance. This method can able to process the noisy data 
and in the various conditions for the analysis. Neural 
Network method was applied for the analysis and the 
performance is high. The efficiency of the method is still 
need to increase and clustering technique can be used to 
improve the performance. 

Song, et al. [19] proposed human eye location algorithm 
on the multi-scale self-quotient image based on 
morphological filtering. The morphological operation is 
carried out to enhance the local feature around the eye and 
relevant coefficient is used to roughly positioned. The 
different datasets were used to analyse the performance of the 
developed method and this shows the developed method has 
higher performance. The computation time of the developed 
method is high. 

Teng, et al. [20] developed hybrid, parallel and XML data 
manage method for scalable process on image data. The 
developed method handles the DICOM image as binary large 
object and process the metadata in parallel, no SQL 
document store method is used. Two open source system is 
used in this method and one million DICOM image from 
National Biomedical Imaging were used to evaluate. The 
experimental result shows that the scalability of the method is 
high and computation speed is need to be increased. 

Zhu, et al. [21] extracted the texture feature extraction 
from the image based on partial differential equation and 
deep learning technique is used for the classification in the 
big medical image dataset to improve the performance. This 
method able to handle the noisy image by filters the image 
noise interface in the texture feature. The efficiency of the 
developed method is high and low error rate is achieved. The 
feature selection technique can be improved to increase the 
performance of the developed method. 

Kurc, et al. [22] proposed content-based image searching 
strategies based on the state-of-art method. The Content 
Based Image Retrieval (CBIR) algorithms can quickly detect 
and retrieve similar image using a hierarchical analysis 
method. The developed method has been tested on the high 
performance computing with large shared memory system. 
The experimental result shows that the developed method has 
the higher performance for the retrieval in clinically salient 
applications in pathology. The cost of the method is high and 
computational time is required to minimize.  

E. Analysis on big data image processing based on Deep 
learning 

The deep learning techniques are highly used in the big 
data image processing, which increases the effectiveness and 
scalability of the method. The CNN is the widely used 
machine learning technique to perform on big data. Although 
these methods have the drawback of high computation time 
and some research involves in developing the lightweight 
method to increase efficiency. The basic process of CNN is 
shown in the Figure. (1). 

http://www.ijitee.org/
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Fig. 1. The basic process in CNN [28] 

Xu, et al. [23] developed CNN model for Hyper Spectral 
Image (HSI) in the end-to-end architecture. The patchwise 
classification is used in the existing method that is not 
followed in the developed method to increases the efficiency. 
The high sparse data in the training process decreases the 
feasibility of HSI. The method uses the mask matrix to 
provide back-propagation in the training stage to solve this 
problem. The spectral and spatial features of the scenes were 
combined with two weighting factors for learning the 
features adaptively. To balance the local and global 
optimization, the Conditional Random Field is introduced in 
this method. The uses of the features, CRF with deep learning 
increases the computation time of the developed method and 
difficult to apply for the application. Wu, et al. [24] 
developed deep learning method for the image annotation on 

the weakly labelled and unlabelled images. In Big data, 
number of labelled and unlabelled images and most of the 
methods were process the labelled image. This is important to 
process the unlabelled image as well. A weekly 
semi-supervised deep learning for the multi-labelled image 
annotation is proposed. The weighted pairwise ranking loss is 
used to manage the weakly labelled images and the triplet 
similarity loss are used to manage the unlabelled image. 
These both labelled and unlabelled images from the social 
media is used to train CNN. An algorithm is applied in the 
method to sample high-quality image triplets from large 
dataset to fine tune the CNN. The experimental results show 
that the developed CNN method has the higher performance 
than other methods in image annotation and able to process 
unlabelled and labelled data. The scalability of the method is 
low and computation time is high. 

Kwak, et al. [25] developed Convolutional Recurrent 
Neural Network (CRNN) based on end-to-end controls. The 
social media videos are used for calculating the control 
signals based on the CRNN. The experimental evaluation of 
the developed method shows that the effectiveness of the 
method is high compared to other techniques. The scalability 
of the method is low and need to be increased. 

III. PERFORMANCE ANALYSIS 

Due to the large number of data generated by the various 
companies, it is necessary to use the Big data technique to 
manage and process the data. Various methods proposed in 
the Big data with image processing is reviewed in the 
following table to analyse its advantage and limitations. 

 
Author(s) Methods Advantages Limitations Application 

Billah and 
Adnan, [26]. 
(2018) 

SMARTLET – a dynamic 
architecture for distribute 
task to cloudets based on 
running time. 

Performance is high in the face recognition. 
Response time of the method is low compare to 
existing method. 

Scalability of the method is need to 
be increased. 
Complexity of the method is high. 

Smartphone face 
recognition. 

Alkathiri, et al. 
[27] 

k-means clustering with 
MapReduce technique. 

The method is able to support the unstructured 
format. 
Efficiency of the method is high. 
Distribution method effectively store the data. 

Processing time is high. 
 
Cost of the method is need to be 
reduced. 

Multi-spectral 
Geo-spatial image. 

Estiri, et al. 
[28]. 

kluster – to cluster large 
medical data. 

Statistical cluster number approximation method 
for selecting optimal number of cluster. 
Scalability of the method is high. 
Unsupervised method increases the performance 
of the method. 

Cost of the method is high. 
 
Computation time is required to be 
minimized. 

Medical data - 
Electronic Health 
Records 

Kim, et al. [29] Convolution Neural 
Network – deep learning 
with background 
subtraction algorithm. 

Computation complexity of the method is low 
compared to other object detection technique. 
Region of Interest method increases the 
efficiency of the method. 
Supports different camera video for the detection 
with little degradation in accuracy. 

Computation time of the method is 
very high and need to be reduced to 
process big data with considerable 
time. 
 
Scalability of the method is need to 
be increased. 

CCTV – Person 
detection. 

 
Triantafyllidou, 
et al. [30]. 

Lightweight CNN – 
Progressive positive and 
hard negative sampling 
method is used in CNN to 
reduce the complexity of 
the training and testing 
process. 

Effectiveness and efficiency of the method is 
higher than conventional CNN. 
The method can process variability of data. 

Scalability of the method is need to 
be increased. 
Computation time is further need to 
be decreased. 
Cost of the method is high. 

Face detection 

http://www.ijitee.org/
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Tripathi, et al. 
[31]. 

MapReduce based on 
enhanced Grey Wolf 
Optimization method. 

Parallelization techniques decreases the 
computation time of method. 
Clustering efficiency of the method is high. 

Scalability of the method is need to 
be increased. 
Method need to support 
unstructured data. 

Data clustering 

Ullah and 
Mengersen, 
[32]. 
(2019) 

Bayesian non-parametric 
models to pre-smoothed 
data. 

Computation time is significantly reduced. 
Noise in the image is reduced. 
Supports large number of clusters. 

Reducing some useful information 
affects the clustering efficiency. 
Scalability is required to improve. 

Landsat images – 
clustering process. 

Young-Min, 
[33]. 
(2019) 

Deep Neural Network. Classification efficiency of the method is high. Computation time of the method is 
high. 
Efficiency is need to be further 
improved. 

Image analytics 

Castaneda, 
[34]. 
(2019) 

CNN Analysis the different unit in the CNN. 
Adding more filter increases the accuracy of the 
method with increased training speed. 

Execution time is further need to be 
improved. 
Scalability of the method is high. 
Cost of the method is need to be 
reduced. 

Various process – 
Image 
classification, facial 
recognition, facial 
verification and 
sentiment analysis. 

Ott, et al. [35] 
(2019) 

Deep learning Support unstructured data based on the low-shot 
learning method. 
The performance of the method is high. 

Need to support unstructured data. 
Computation time of the method is 
high. 

Mining software 
repositories. 

IV. PROBLEM STATEMENT 

Big image data is widely used in the many applications like 
social media, medical and remote sensing etc., for knowledge 
extraction. From the analysis of the recent techniques in 
processing Big image data, the following problems have been 
found. 
• Scalability is the important requirement in processing big 

image data and most of the existing method has the lower 
scalability. The effective feature selection relevant to the 
application or deep learning can be used to process the 
data. 

• Most of the method process single type of data and 
applications like social media data requires to processing 
the meta data for recommendation system. The method 
need to process the meta data from the social method for 
the effective recommendation in the system. 

• Big image data consists of structured, semi-structure and 
unstructured data. The techniques are need to be processed 
these kinds of data to provide effective performance in the 
prediction. This is often required in the medical image 
data. 

• Deep learning techniques provides the higher efficiency in 
the performance of classification and requires more 
computation time for process the data. The lightweight 
CNN can be used to process the data effectively with low 
computation time. 

• To tackle the problem of the unstructured data, the 
clustering method is used to structure the data and used for 
the classification. The K-means clustering is used in the 
existing method and this has low performance due to 
initialization method. 

V. CONCLUSION 

Big data and image processing often cross over in the 
various applications and requires an effective method to 
process the data. In this paper, various methods in the big 
data image processing is analysed for scalable and effective 
performance. The image processing with big data method is 
required in the various applications like social, remote 
sensing, medical and surveillance due to the generation of 

more image data. From the analysis, this is clearly shows that 
the most of existing methods has low scalability and requires 
more computation time. Deep learning technique of CNN is 
widely adopted to process the data, which provides the higher 
performance but the computational time is high. The 
lightweight CNN method is used to provide effective 
performance with less computational time. Thus, method 
need to be develop effective performance and able to support 
the structured and unstructured data in the big image data. 
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