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Abstract As artificial intelligence technology has been developed rapidly, many researchers
who are interested in next-generation vehicles have been studying on applying the artificial
intelligence technology to advanced driver assistance systems (ADAS). In this paper, a method
of applying deep learning algorithm to the lane departure warning system which is one of the
main components of the ADAS was proposed. The performance of the proposed method was
evaluated by taking a comparative experiments with the existing algorithm which is based on
the line detection using image processing techniques. The experiments were carried out for
two different driving situations with image databases for driving on a highway and on the
urban streets. The experimental results showed that the proposed system has higher accuracy
and precision than the existing method under both situations.
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Lane Departure Warning System using Deep Learning
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Fig. 1 The comparison of data processing flow
for lane departure warning a) existing
method, b) proposed method
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Fig. 2 Overview of the line detection algorithm[6]
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Fig. 3 Determination of vehicle's position between two
lines a) center b) leaning to left ¢) leaning
to right [6]
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Fig. 4 The overall structure of the proposed
method

Fig. 5 Examples of Training Data. a) Normal driving
data, b) Lane departure data
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Fig. 6 Annotation of driving data without
top-view transformation a) on a
straight lane and b) on a curved lane
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Fig. 7 Annotation of driving data with

top-view transformation a) on a
straight lane and b) on a curved lane
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Fig. 10 Sample images of experimental results
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Table 1 The number of frames in the dataset
for training CNN and validation

Training Test

data data

(Frames)  (Frames)
Driving on a highway 8,727 39,259
Driving in urban 7,165 18,214
Total 15,892 57,473
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Table 2 The result of a comparative experiment
with a dataset consisting of highway
driving images

Existing Proposed

method method

(Frames) (Frames)
TP (True Positive) 32,148 34,374
TN (True Negative) 6,040 4,114
FP (False Positive) 642 217
FN (False Negative) 429 554
Accuracy 97.20 98.03
Precision 98.04 99.37
Recall 98.68 98.41
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Table 3 The result of a comparative experiment
with a dataset consisting of street
driving images

Existing Proposed

method method

(Frames) (Frames)
TP (True Positive) 7,421 9,274
TN (True Negative) 5,066 6,509
FP (False Positive) 1,271 1,129
FN (False Negative) 4,456 1,302
Accuracy 68.55 86.65
Precision 85.37 89.14
Recall 62.48 87.68
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Table 4 The total result of experiments

Existing Proposed

method method

(Frames) (Frames)
TP (True Positive) 39,569 43,648
TN (True Negative) 11,106 10,623
FP (False Positive) 1,913 1,346
FN (False Negative) 4,885 1,856
Accuracy 88.17 94.42
Precision 95.38 97.01
Recall 89.01 95.92
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Table 5 Average processing time per frame

Existing Proposed
method method
Average
processing speed 0.324 0.0089
(sec/frame)
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