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Abstract: An extensive analysis of the combination of Long Short-Term Memory (LSTM) networks with Convolutional Neural 
Networks (CNN) is presented in this research. within data mining applications. CNNs, optimized for spatial data processing, and 
LSTMs, made to manage data in a sequential fashion, are combined to leverage their respective strengths in feature extraction 
and temporal pattern recognition. By analyzing over 60 published studies, we evaluate the effectiveness of CNN-LSTM models 
across diverse domains such as medical image analysis, financial time series forecasting, stock price prediction, and sentiment 
analysis. The review reveals that CNN-LSTM hybrids significantly outperform traditional methods in activities requiring both 
temporally and spatially understanding. However, challenges such as model interpretability, hyperparameter optimization, and 
the need for diverse datasets remain. Future research should focus on optimizing these models for specific applications, 
improving scalability, and addressing limitations like data scarcity. This review underscores the significant potential of CNN-
LSTM integration in advancing data mining techniques and solving complex problems in various fields. We present the related 
work of some of the most important publication in the field and classify over 60 published papers from different perspective. This 
review intends to classify the major techniques, methods, algorithms in the domain of medical images, financial time series 
analysis, stock price and social media. 
Keywords: Convolutional Network (CNN), Data Mining, Deep Learning, Long-short-term memory (LSTM). 
 

I. INTRODUCTION AND BACKGROUND 
Deep Learning (DL) has profoundly transformed artificial intelligence, driving advancements across a spectrum of tasks from image 
classification to natural language processing. In dealing with sequential data, such as text or time series, specialized models are 
crucial for effectively capturing temporal dependencies. Traditional feed-forward neural networks often struggle with these tasks, 
Conversely, Recurrent Neural Networks (RNNs) are made expressly to process sequential data by preserving a recollection of 
previous inputs. 
Convolutional Neural Networks (CNNs) are essential in deep learning, especially for handling grid-like data such as images. They 
consist of several layers—including Convolutional, Activation (like ReLU), Pooling, and Fully Connected layers—that work 
together to automatically identify and analyze key features in the data. This reduces the need for manual feature extraction. 

 
Fig. 1. Layers of CNN 
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The Long Short-Term Memory (LSTM) model, introduced by Hochreiter and Schmidhuber in 1997, addresses the challenge of 
learning long-term dependencies. LSTMs feature specialized units that manage and retain information over extended periods. 
Building upon this, Cho et al. (2014) developed the Gated Recurrent Unit (GRU), which incorporates gating mechanisms similar to 
LSTMs but simplifies the model by eliminating separate memory cells. 

 
Fig. 2. Working Of LSTM 

 
This paper aims to explore the integration of CNNs and LSTMs, highlighting the benefits and challenges of combining these models 
for data mining applications. By examining how CNNs and LSTMs operate and their effectiveness across different domains. The 
paper offers valuable insights into the synergistic use of these techniques for addressing complex data mining tasks. 
 

II. LITERATURE REVIEW 
The collection of papers showcases significant advancements in applying deep learning techniques, particularly Convolutional 
Neural Networks (CNNs) and Long Short-Term Memory (LSTM) networks, across a range of domains. 

 
TABLE 1 RELATED WORK 

Sr. No   Author Name   Conclusion        Source Year 
1. Ishaani 

Priyadarshini, 
Chase Cotton 

Develop integrated grid search, convolutional 
neural networks (CNNs), and long short-term 
memory (LSTM) networks for sentiment 
analysis, and the results are excellent. With an 
accuracy that exceeds 96%, your model 
outperforms other baseline models. 

Springer 
[1] 

2021 

2. Tzuu-Hseng S. 
Li et al 

Proposed the employing of a CNN-LSTM model 
for humanoid robots' facial expression analysis, 
which substantially enhanced human-robot 
interaction. 

IEEE [2] 2017 

3. Jimmy Ming-
Tai Wu, et al. 

created a graph-based CNN-LSTM stock price 
prediction system which incorporates multiple 
data sources and optimizes prediction accuracy. 

Springer 
[3] 
 

2021 

4. Burak Gülmez
0  

You showcased the improved accuracy of the 
LSTM-ARO model—an advanced LSTM 
network enhanced with the ARO algorithm—for 
stock price prediction on DJIA data. 

Elsevier 
[4] 

2023 

5. Greg Van 
Houdt, et al. 

examined the uses of LSTM models, pointing 
out the advantages of mixing LSTMs with 
CNNs while stressing that no one model is ideal 
for every situation. 

Research 
Gate[5] 

2020 

6. Md. Zabirul 
Islam, et al. 

presented a CNN-LSTM model that achieved 
excellent accuracy in COVID-19 detection from 
X-ray pictures, but it had drawbacks such as a 
small sample size and a lack of radiologists to 
contrast the results with. 

Elsevier 
[6] 

2020 
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7. Sidra Mehtab,  
Jayadip Sen 

LSTM- and CNN-based share price forecasting 
algorithms were analyzed; the models 
demonstrated good accuracy with different 
execution speeds. 

Research 
Gate[7] 

2020 

8. Hailun Xie, Li 
Zhang, (Senior 
et al. 

created an enhanced CNN-LSTM model for 
time series forecasting with the Grey Wolf 
Optimizer, showing increased effectiveness and 
performance. 

IEEE [8] 2020 

9. Tariq 
Mahmood, et 
al. 

reviewed developments in deep learning for the 
categorization and segmentation of medical 
images, emphasizing difficulties and making 
recommendations for enhancements for clinical 
use. 

IEEE [9] 2023 

10. Felipe Viel et 
al. 

Evaluated CNNs and Transformers for 
hyperspectral image classification, 
recommending 2D and 3D CNNs for better 
accuracy and future exploration of Transformer 
architectures. 

IEEE [10] 2023 

11. Aji Prasetya 
Wibawa et al. 

Improved CNN performance in time-series 
forecasting by optimizing the smoothing factor 
and incorporating Lucas numbers, 
recommending further exploration with 
advanced models  

Springer [11]  2022 

12. Md Maruf 
Hossain et al. 

Using an integrated CNN-LSTM model with 
explainable AI, it was possible to identify 
cardiovascular illness with 74.15% accuracy and 
pinpoint important predictor variables. 

Elsevier [12] 2023 

13. Rikiya 
Yamashita et 
al. 

Reviewed CNN applications in radiology, 
emphasizing their effectiveness in image 
classification and object detection while 
acknowledging their limitations. 

Springer [13] 2018 

14. Jing Chen et 
al. 

Developed a VGG16-CNN and LSTM model for 
action recognition from video data, showing 
high classification accuracy for traditional 
Chinese exercises. 

IEEE [14] 2023 

15. Sreelekshmy 
Selvin et al. 

CNNs showed better trend understanding when 
compared to RNN and CNN-Sliding Window 
systems for stock price prediction. 

IEEE [15] 2017 

16. Subhasis 
Dasgupta et al. 

CNN-based models outperformed LSTM-based 
models in terms of speed and accuracy when 
used for everyday price of shares predictions. 

IEEE [16] 2020 

17. Abhinav Narul
a, 
Naveen Kuma
r Vaegae 

Introduced a CNN-LSTM model for COVID-19 
detection using chest X-rays, achieving high 
performance and recommending further 
validation. 

Springer [17]  2023 

18. Nima Hatami 
et al. 

Proposed a CNN-LSTM model for multimodal 
MRI and clinical data fusion to predict stroke 
outcomes, reducing computational cost and 
suggesting future extensions 

Research Gate 
[18] 

2022 
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19. Shengbin 
Liang et al. 

Developed a Double Channel CNN-LSTM 
model for text classification, effectively 
handling complex long-sequence data and 
emotional nuances 

IEEE [19] 2020 

20. Priya Singh et 
al. 

Proposed a CNN-LSTM+MV model for 
financial portfolio performance, improving 
prediction accuracy but dependent on data 
quality. 

IEEE [20] 2023 

21. Tawsifur 
Rahaman et al. 

Used a stacking CNN-LSTM model for 
detecting congenital heart disease from fetal 
echocardiogram videos, showing potential for 
early detection. 

IEEE [21] 2023 

22. Jheng-Long 
Wu et al. 

Developed a Bi-directional LSTM-CNN model 
for emotion labeling in psychiatric texts, 
achieving superior results with pretrained word 
embeddings. 

IEEE [22] 2020 

23. Sidratul 
Montaha et al. 

Proposed a TD-CNN-LSTM model for brain 
tumor classification on 3D MRI scans, 
outperforming 3D CNN models and validating 
through cross-validation. 

IEEE [23] 2022 

24. Yuanyuan 
Chen et al. 

Applied deep learning to detect traffic-related 
information from social media, with CNN and 
LSTM methods showing superior performance 
with word embeddings. 

IEEE [24] 2018 

 
III. PROPOSED WORK 

Data mining has become a critical tool for uncovering valuable insights from large and complex datasets. In this paper, we propose a 
novel data mining approach that leverages advanced artificial intelligence techniques to enhance both pattern recognition and 
feature extraction. Our method integrates traditional data mining techniques with deep learning architectures, resulting in a hybrid 
model that combines Convolutional Neural Networks (CNNs) for spatial feature learning and Long Short-Term Memory (LSTM) 
networks for capturing temporal dependencies. We will evaluate the effectiveness of this approach across various real-world 
datasets, including financial time series, medical imaging, and social media text. The results will be the notable improvements in 
both accuracy and efficiency when compared to conventional data mining methods. 

 
A. Synopsis of the Suggested Algorithm 
We present a novel hybrid architecture that combines the strengths of Long Short-Term Memory (LSTM) networks with 
Convolutional Neural Networks (CNNs). This method works well with complicated datasets that have both spatial and temporal 
components, which makes it adaptable to a wide range of data kinds and mining applications. 

 
B. Architecture of Algorithms 
There are three major parts to the algorithm: 
1) Module for Preprocessing Data: This module is responsible for preparing the input data for analysis. 
2) CNN-based Feature Extraction Module: The pre-processed data is intended to be used by the CNN component to extract spatial 

information. 
3) LSTM-based Temporal Analysis Module: The temporal dependencies in the features that the CNN extracted are examined by 

the LSTM network. 
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IV. CONCLUSION 
In this survey paper, we introduced different techniques, methods, and algorithms for efficient integration of CNN and LSTM for 
data mining observation algorithms in the field of medicine, financial time series analysis, stock price, and social media. This review 
explores the integration of Convolutional Neural Networks (CNN) and Long Short-Term Memory (LSTM) networks in various data 
mining applications. The combination of CNN’s strength in spatial data processing and LSTM’s ability to manage sequential 
information has led to enhanced task performance like image classification, time series forecasting, and sentiment analysis. Despite 
challenges like model interpretability and the need for larger datasets, the CNN-LSTM approach shows significant potential for 
future advancements, particularly in fields such as healthcare, finance, and natural language processing. Future research should 
focus on optimizing and scaling these models for specific applications. 
CNN and LSTM together enhanced the feature extraction and sequence learning, improved performance on video and image 
sequence data, sentiment analysis, improved accuracy and generalization. This also helps in better handling of complex data 
structures for applications like NLP, CNN can extract semantic features from text while LSTM can process the sequential nature of 
language, improving tasks such as sentiment analysis or language translation. 
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