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Abstract. Deep learning is a branch of artificial intelligence. Deep learning can 

make learning predictions by simulating the working principles between neurons 

in the human brain. Lung cancer is a major problem in the medical field, and the 

prediction of lung cancer based on deep learning is of great significance. There-

fore, this article will discuss and study the current status of lung cancer and how 

deep learning predicts it. This article concludes that deep learning is more effec-

tive than other methods for complex diseases such as lung cancer. Among them, 

convolutional neural networks can have higher accuracy. The emergence of deep 

learning makes complex medical content simple to quantify. Make it easier for 

doctors to judge treatment.The prediction and research of cancer through deep 

learning can improve the treatment effect and benefit mankind. This article ex-

plores the help and contribution of deep learning in the field of lung cancer 

through the characteristics of deep learning. 
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1 Introduction 

Lung cancer has become a major cancer disease that threatens human life and health. 

The incidence of lung cancer has ranked first among all cancers. At the same time, the 

mortality rate of lung cancer is high, which seriously endangers human health. At pre-

sent, there are 1.3 million new lung cancer patients and about 1.2 million deaths from 

lung cancer every year in the world, and the proportion of lung cancer in young and 

middle-aged people is increasing. China is the country with the largest number of lung 

cancer patients, with about 400,000 people diagnosed with lung cancer every year, and 

the incidence rate is as high as 61.4/100,000 [1]. In the medical field, based on years of 

investigation and research, lung cancer has diverse pathogenic factors, diverse charac-

teristics of disease stages, diverse cases of cancer patients, diverse forms of cancer cell 

mutations, and diverse treatment methods for different patients. Today, with the 

changes in information technology, the birth of artificial intelligence technology has 

enabled all walks of life to make more accurate and intelligent judgments and analyses, 

and the same is true in the field of medical cancer research. 

Deep learning is a specialized field in machine learning. Compared with machine 

learning, deep learning is more "intelligent". Machine learning can autonomously learn  
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the features of things that need to be learned through multi-layer deep neural networks 

and then combine them with low-level features to become more abstract high-level fea-

tures that describe attribute categories. Deep learning's autonomous learning of the fea-

tures of things can greatly reduce the cost of manual analysis. It can quickly learn to 

match in such complex and small matters, identify the features of different cells, and 

autonomously match mutually suitable models, and enhance knowledge through learn-

ing. Deep learning can develop and infer more information about cancer diseases. Re-

duce the large amount of consumption and loss of manpower and material resources, 

improve prediction accuracy, and make the prediction of lung cancer more accurate and 

detailed. 

2 Deep Learning 

In human history's development, three crucial historical nodes have pushed human life 

onto a more efficient path. When the information technology of the third industrial rev-

olution made a disruptive breakthrough, with the continuous development of the infor-

mation age, mankind once again faced new challenges and breakthroughs. The driving 

force behind this scientific and technological revolution is artificial intelligence. 2006 

is regarded as the first year of deep learning, when HINTON proposed a solution to the 

gradient vanishing problem in deep network training. First, the structure of the training 

data is learned by autonomous learning, and then supervised training is performed on 

this structure. Compared with manually designed features or shallow feature represen-

tations, multi-layer convolutional structures are one of the most advanced and attractive 

structures in the current computer vision field. Different from traditional Classification 

And Detection (CAD) systems, deep learning is a new field of machine learning. It has 

achieved many breakthroughs in image recognition, speech recognition and other 

fields, and has become a recognized revolutionary technology in the field of artificial 

intelligence [2]. Deep learning is the process of learning from large-scale data based on 

deep neural networks[3,4]. 

2.1 Current Status and Characteristics of Deep Learning 

There are many algorithms in deep learning, and different algorithms are suitable for 

different scenarios. Among them, neural networks, recurrent neural networks, and con-

volutional neural networks are algorithms often used in machine learning. 

As the algorithm basis of deep learning, the principle of neural networks is inspired 

by the working principle of human brain nerves, imitating the connection between neu-

rons to learn, calculate, and predict through signal transmission between layers of neu-

rons. Based on this feature, it can be seen that neural networks are very suitable for 

calculating and predicting complex nonlinear models. 

Recurrent neural network is referred to as " Recurrent Neural Network (RNN)". This 

algorithm is suitable for neural networks with similar sequence data. It has a strong 

memory function and can keenly obtain the dependency between sequence data. This 

algorithm can be used to process natural language, time series prediction, etc. 
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A convolutional neural network is referred to as "Convolutional Neural Networks 

(CNN)". This algorithm is a neural network structure used to process images and vid-

eos. It extracts features through convolutional layers and pooling layers for analysis and 

prediction. 

2.2 Advantages of deep learning in disease prediction 

In the treatment of cancer, the analysis of medical images is an essential part. Medical 

personnel can understand, predict and give appropriate treatment plans by analyzing 

the patient's medical images. However, this manual judgment method often increases 

the workload of medical personnel, and if there is a mistake in the judgment and pre-

diction of diseases such as cancer, it may be a cause of error. In recent years, with the 

development of information technology, medical image analysis has also entered the 

era of information analysis. Information technology can assist medical personnel in 

conducting rigorous analyses and judgments and calculating helpful patient information 

from a large amount of data. Therefore, the status of artificial intelligence-assisted med-

ical analysis and prediction is becoming increasingly important. CAD based on ma-

chine learning and image processing technology has gradually become a research 

hotspot in the medical field. However, CAD requires manual analysis to extract the 

model and then perform fitting and comparison. In the medical field, there are often a 

large number of images that need to be analyzed, calculated and predicted. Traditional 

CAD has never been able to surpass the recognition accuracy of humans for similar 

diseases, and the calculation speed is very slow, which makes it difficult to provide 

assistance for busy clinical work. This method is not well applicable [5]. 

In 2006, Hinton's team published a report on deep learning. They concluded that, 

unlike previous machine learning methods, deep learning is a hierarchical model in-

spired by the simulation of human brain neurons, which can extract, analyze, predict, 

and learn massive amounts of data, and find the connection between data. More im-

portantly, deep learning can extract from pixel-level raw data step by step. Its novel 

features provide important help in the field of medical analysis. Compared with CAD, 

deep learning helps improve the ability to make auxiliary diagnoses[6]. 

Deep Learning (DL) is a branch of machine learning that emphasizes learning from 

a series of continuous representation layers. DL can train neural networks on massive 

amounts of medical image data abstract features to quantify medical data, analyze and 

study diseases, and then predict them. As a key feature in DL in machine learning, CNN 

can analyze data features from convolutional structure data and automatically learn to 

extract predictions. Machine learning can process massive amounts of medical data and 

improve the accuracy and precision of medical predictions; automatic feature extraction 

can accurately obtain features and relationships between complex medical data; high 

flexibility can be applied to the prediction and judgment of different diseases to im-

prove efficiency. The high accuracy of machine learning makes medical predictions 

and judgments more accurate. 
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3 Application of deep learning in lung cancer prediction 

3.1 Characteristics and influencing factors of lung cancer 

Among the diseases nowadays, cancer is still a major disease area that is still being 

conquered in the medical field. Lung cancer, as the most common cancer disease with 

a high incidence and mortality rate, has always been widely concerned. In recent years, 

the incidence and mortality of lung cancer in China have risen sharply, becoming a 

major disease problem that needs to be solved urgently. According to relevant research, 

it is estimated that 2.1 million new cases of lung cancer will occur in 2018 (accounting 

for 11.6% of all new tumors) and 1.8 million deaths (18.4%). Lung cancer is common 

in elderly patients over 70 years old, while the incidence of lung cancer in young pa-

tients under 40 years old is relatively low (1% to 10%). Studies from Europe and Japan 

show that the incidence of lung cancer in young and middle-aged people has an upward 

trend. Early studies have shown that the malignancy rate and mortality rate of lung 

cancer patients under 40 years old are higher than those of elderly patients. For patients 

with advanced lung cancer, the prognosis is also poor, which may be since young peo-

ple have better compensatory ability of physical functions and less obvious clinical 

symptoms, so the prognosis is also poor. Arnold et al. found that the median survival 

time of patients with lung cancer stages I to IV under the age of 46 was 60.0, 59.1, 18.4, 

and 8.8 months, respectively [7]. This shows that the treatment and intervention of lung 

cancer is already urgent. 

There are many pathological characteristics of lung cancer, such as gender, age, ge-

netic history of the disease, smoking history, work environment, living habits, cancer 

tumor type, tumor location, medication history, etc. Because of such complex factors, 

different patients have different characteristics. If machine learning is used, it can well 

extract and analyze the disease characteristics of different patients, conduct targeted 

analysis and prediction, and specify appropriate treatment plans. 

3.2 Characteristics and influencing factors of lung cancer 

For the treatment of lung diseases, taking Computed Tomography (CT) images is an 

indispensable means of treating and screening lung diseases. CT images often have the 

characteristics of high image information integration and many lung nodules. Relying 

solely on clinicians for analysis and judgment will greatly impact the accuracy and 

treatment efficiency of the disease. If artificial intelligence technology is introduced in 

this direction, efficiency can be greatly improved. The corresponding neural network 

model can be analyzed and predicted by using CNN to analyze CT images of lung can-

cer patients. The nature of lung cancer tumors and the stage of the tumor can be obtained 

through the CNN algorithm, and the patient's condition can be accurately judged to 

provide a basis for subsequent treatment. 

In addition, artificial intelligence can use various machine learning and deep learning 

algorithms to learn and quantify many disease characteristics autonomously; the pro-

cess of quantifying disease characteristics is radiomics. With the widespread and in-

depth application of deep learning in clinical medicine, the prediction of lung cancer 
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treatment is based not only on the patient's disease characteristics and the tumor status 

presented by CT images but also on individual mutation maps. Through the CNN algo-

rithm, a large number of scientific eyes can be obtained with high-throughput quantita-

tive image features, which can be widely used in the field of cancer gene mutation. 

Epidermal Growth Factor Recepto (EGFR) and Kirsten Rat Sarcoma viral oncogene 

homolog (KRAS) mutation status is crucial for the targeted treatment of Non-Small 

Cell Lung Cancer (NSCLC) patients because they are key genes for understanding lung 

cancer pathogenicity before targeted treatment. In particular, Epidermal Growth Factor 

Receptor Tyrosine Kinase Inhibitors (EGFR-TKIS) inhibitors have improved survival 

for patients with sensitive mutations. Some studies have reported the research progress 

of using radiomics to identify EGFR and KRAS mutations[8]. 

3.3 Deep learning for lung cancer disease prediction 

Although traditional machine learning algorithms such as k－Nearest Neighbor (KNN) 

and random forest can effectively analyze lung cancer mutations, they still require 

many clinicians to interpret and find models suitable for the algorithm, often requiring 

a lot of labor costs. Although breakthrough progress has been made, it has not funda-

mentally solved the problem of lung cancer disease prediction. Deep learning algo-

rithms can effectively improve this problem. 

The CNN convolutional neural network in the deep learning algorithm can have 

more powerful feature extraction and classification analysis in lung cancer disease pre-

diction because of its powerful neural network characteristics. The relevant data record 

that the accuracy of the CNN model in identifying EGFR mutation status is 71.5%, 

while the recognition accuracy of the fusion model of CNN and clinical characteristics 

(gender, smoking history) can reach 77.2%. This shows that deep learning is more suit-

able for analyzing the cancer field than other machine learning algorithms for lung can-

cer outcome prediction [5]. 

The prediction of cancer gene mutations by the convolutional neural network CNN 

algorithm is as high as 75%. This shows that the powerful neural network through deep 

learning can be more suitable for lung cancer patients and can reduce the workload of 

clinicians; at the same time, it is more applicable than other machine learning algo-

rithms. 

4 Recommendations for Deep Learning in Cancer Prediction 

The era of artificial intelligence has begun, and deep learning plays a very prominent 

role in the medical field. It solves many complex, tedious and error-prone tasks, allows 

the work to be accurately quantified, and objectively makes a better and more scientific 

plan for patients. However, deep learning still has many problems and challenges[9]. 

Although deep learning has more powerful learning and analytical computing func-

tions than machine learning, the factors that cause cancer diseases are diverse, and the 

laws of gene mutations are currently uncontrollable. These factors will lead to different 
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data sets, which greatly increases the difficulty of model training. Too much model 

training will invest more labor costs, and the efficiency will be greatly reduced. 

In deep learning, such as the variability of convolutional neural network models, 

there will be non-repeatability and non-reappearance in the model training process, so 

it is very challenging to establish a richer and more stable data set for analysis and 

prediction. 

Finally, the model's predictions are unexplainable. The prediction results obtained 

from the training and analysis of a model are based on algorithms, but this unexplaina-

bility is very difficult to explain and illustrate in the medical field. Therefore, improving 

accuracy to reduce negative data is a challenge that artificial intelligence will face in 

the future[10]. 

5 Conclusion 

By exploring the prediction and help of deep learning in the field of lung cancer, this 

article concludes that deep learning, as a branch of artificial intelligence, is more suita-

ble for prediction in the field of cancer than machine learning. Among them, the pre-

diction accuracy of convolutional neural networks is better. Deep learning is currently 

a more suitable method for analysis and prediction for complex cancers such as lung 

cancer, which have diverse causes and cancer cells are prone to mutation. The charac-

teristics and functions of deep learning can well adapt to the mutation of cancer cells to 

quantify abstract biological characteristics and make predictions. It is convenient for 

clinicians to have a more scientific and accurate grasp and predict the patient's condi-

tion. Patients can also be given a suitable treatment plan through the predicted results 

to improve treatment efficiency and accuracy. In the future, people still need to develop 

and explore the help of deep learning in the field of lung cancer to solve current prob-

lems, so that deep learning can better benefit mankind and realize the value of artificial 

intelligence. 
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