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[Abstract]

In recent years, the number of sudden unintended acceleration (SUA) incidents has been steadily
increasing, and research and discussions are actively taking place in many countries, including Korea.
Moreover, as drivers involved in accidents caused by pedal misapplication often claim SUA by default,
there is a growing need for solutions that can clearly distinguish between technical failure and pedal
misapplication. To address this need, this paper presents a foundational study on a cloud-based Al
solution for the verification of SUA incidents from the consumer perspective. Specifically, the proposed
solution measures the displacement of the brake and accelerator pedals at the exact moment of SUA. In
addition, a pedal camera is installed to monitor the driver’s pedal operation, while real-time Al inference
results are recorded and stored. As a result, the findings of this study are expected to contribute to the
development of more reliable SUA verification systems. Furthermore, the proposed approach can serve as

a fundamental dataset for improving driver pedal image data processing in future research.

» Key words: Edge Al, Sudden Unintended Acceleration (SUA), Real-Time Inference,
Convolutional Neural Network (CNN), Cloud Computing
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I. Introduction
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III. The Proposed Scheme

1. Proposed Solution Architecture
Fig. 12 Al |94 AhL 59 &34 AA 7iE 7]

= NE=s HErdn

Gyro information Equipped with
collection 6-axis inertial sensor

vehicle data
collection 0

vehicle

(=)

-2 Information Collected § *
'@ 'C;' Confirmation possible ff -
kﬁ ﬁ : -

black box i Sudden acceleration |
company & diiver accident Evidence
can be submitted

Fig. 1. Development Concept Diagram of
Vehicle SUA Verification Solution
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Table 1. Dataset Samples and Structures
. Number of
Manufacturer Vehicle Model Collected Data
The all-new 2 405
Sportage
KIA Ray 2,405
Morning Urban 2,406
Carnival KA4 2,407
Renault QM6 2,342
Chevrolet EQUINOX 2,405
KGM Torres 2,405
Volkswagen Jetta 2,471
Hyundai SONATA DN8 2,407
Casper 2,405
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Table 2. Performance Results of the 4-Class Model

Models Loss Accuracy F1-Score
Train Validation Train Validation Train Validation

MobileNet 0.1243 1.2472 0.9525 0.6595 0.9526 0.6477
ResNet 0.1332 1.5075 0.9478 0.5925 0.9479 0.5712
VGG19 0.7133 1.1360 0.7046 0.5371 0.7093 0.5262
DenseNet 0.3932 2.1522 0.8443 0.4846 0.8443 0.4820
EfficientNet 0.9133 1.1957 0.6169 0.4898 0.6160 0.4527
Inception 1.0843 1.2216 0.5684 0.4313 0.5675 0.4313

Fig. 4. Data collected from the camera for 4 pedal
operation classes (clockwise from top-—left):
(1) No pedal operation, (2) Slight brake pedal operation,
(3) Full brake—pedal operation, and (4) Accelerator pedal

operation.
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MobileNet
Loss over Epochs Accuracy over Epochs F1 Score over Epochs
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Fig. 5. Performance Results of the 2-Class Model

Table 3. Performance Results of the 2-Class Model

Models Loss Accuracy F1-Score
Train Validation Train Validation Train Validation
MobileNet 0.0392 0.0094 0.9835 0.9979 0.9835 0.9979
VGG19 0.1393 0.0711 0.9470 0.9765 0.9470 0.9765
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Fig. 6. Performance Results of the 3—Class Model

Table 4. Performance Results of the 3-Class Model

Loss

Accuracy F1-Score

Models

Train Validation

Train Validation Train Validation

MobileNet 0.5046 4.2616

0.6570 0.5624 0.6580 0.4876

3. Performance of the 3-Class Model
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