10/18/22, 10:37 PM

@ Springer Link

Search Q =)

Log in

Drive a Vehicle by Head Movements: An Advanced Driver Assistance System Using Facial Landmarks and Pose | SpringerLink

International Conference on Human-Computer Interaction

Drive a Vehicle by Head Movements:
An Advanced Driver Assistance System
Using Facial Landmarks and Pose

Alexandra Dubs, Victoria Correa Andrade, Mark Ellis, Bayazit

Karaman, Doga Demirel, A. J. Alnaser & Onur Toker

Conference paper | First Online: 16 June 2022

533 Accesses

Part of the Communications in Computer and Information

Science book series (CCIS,volume 1580)

Abstract

In this paper, we propose an Advanced Driver
Assistance System (ADAS) for people with disabilities.
Our first prototype is a facial landmark and pose
estimation system coupled with a drive-by-wire
hardware. This is a Ford Fusion Plugin Hybrid
research vehicle, and drive-by-wire conversion is
done by Dataspeed, Rochester Hills MI. Our early

prototypes were based on open-loop control, but
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later we have developed a facial landmark detection
based Artificial Intelligence (Al) system controlling
the steering column using the drive-by-wire feature
of the vehicle. With the help of this system, people
with disabilities are expected to drive motor vehicles
with increased comfort and safety. In future versions
of the system, we are planning to add more
automation and assistance features for other use

cases.
Keywords

Advanced Driver Assistance Systems (ADAS)

Drive-by-wire systems Facial landmarks

This is a preview of subscription content, access via
your institution.

v Chapter UsD 29.95
Price excludes VAT (USA)

e DOI: 10.1007/978-3-031-06417-3_67
e Chapter length: 4 pages

e |nstant PDF download

e Readable on all devices

e Own it forever

e Exclusive offer for individuals only

e Tax calculation will be finalised during checkout

Buy Chapter

> eBook USD 89.00

> Softcover Book USD 119.99

Learn about institutional subscriptions
https://link.springer.com/chapter/10.1007/978-3-031-06417-3_67 2/7



10/18/22, 10:37 PM Drive a Vehicle by Head Movements: An Advanced Driver Assistance System Using Facial Landmarks and Pose | SpringerLink

References

1. Lugaresi, C,, et al.: MediaPipe: a framework for
building perception pipelines. arXiv preprint
arXiv:1906.08172 (2019)

2. Khabarlak, K., Koriashkina, L.: Fast facial landmark
detection and applications: a survey. arXiv
preprint arXiv:2101.10808 (2021)

3. Toker, O.: "Open-loop steering angle control”
YouTube demo video, 7 November 2021.

https://youtu.be/TjuECOk49to

4. ABC Action News Report, professors working on
self-driving car technology that uses facial
recognition system, 02 December 2021.

https://www.abcactionnews.com/news/region-

polk/lakeland/professors-working-on-self-driving-

car-technology-that-uses-facial-recognition-

system

5. The Ledger News Report, Florida Polytechnic
University shifts into gear on self-driving cars, 28

December 2021.

https://www.theledger.com/story/news/local/2021

[12/28/florida-poly-researchers-testing-

autonomous-vehicle-campus/6405513001/

https://link.springer.com/chapter/10.1007/978-3-031-06417-3_67 3/7



10/18/22, 10:37 PM Drive a Vehicle by Head Movements: An Advanced Driver Assistance System Using Facial Landmarks and Pose | SpringerLink

6. Guo, X,, et al.: PFLD: a practical facial landmark

detector. arXiv preprint arXiv:1902.10859

/. Xu, Z, Li, B, Geng, M,, Yuan, Y., Yu, G.: AnchorFace:
an anchor-based facial landmark detector across
large poses. arXiv preprint arXiv:2007.03221
(2020)

8. Dong, X, Yang, Y.: Teacher supervises students
how to learn from partially labeled images for
facial landmark detection. In: Proceedings of the
IEEE/CVF International Conference on Computer

Vision, pp. 783-792 (2019)

Acknowledgments

Funding is provided by NSF-1919855, Advanced
Mobility Institute grants GR-2000028, GR-2000029,

and Florida Polytechnic University startup grant GR-
1900022.

Author information

Authors and Affiliations

Department of ECE, Florida Polytechnic University,
Lakeland, FL, 33805, USA
Alexandra Dubs, Victoria Correa Andrade & Onur

Toker

https://link.springer.com/chapter/10.1007/978-3-031-06417-3_67 417



10/18/22, 10:37 PM Drive a Vehicle by Head Movements: An Advanced Driver Assistance System Using Facial Landmarks and Pose | SpringerLink
Department of CS, Florida Polytechnic University,
Lakeland, FL, 33805, USA
Mark Ellis, Bayazit Karaman & Doga Demirel
Department of Applied Mathematics, Florida
Polytechnic University, Lakeland, FL, 33805, USA
A.J. Alnaser

Corresponding author

Correspondence to Onur Toker .

Editor information

Editors and Affiliations

University of Crete and Foundation for Research
and Technology - Hellas (FORTH), Heraklion,
Crete, Greece

Prof. Constantine Stephanidis

Foundation for Research and Technology - Hellas
(FORTH), Heraklion, Crete, Greece

Dr. Margherita Antona

Foundation for Research and Technology - Hellas
(FORTH), Heraklion, Crete, Greece

Dr. Stavroula Ntoa

Rights and permissions

Reprints and Permissions

Copyright information

https://link.springer.com/chapter/10.1007/978-3-031-06417-3_67 5/7



10/18/22, 10:37 PM Drive a Vehicle by Head Movements: An Advanced Driver Assistance System Using Facial Landmarks and Pose | SpringerLink

© 2022 The Author(s), under exclusive license to

Springer Nature Switzerland AG

About this paper

Cite this paper

Dubs, A. et al. (2022). Drive a Vehicle by Head Movements:
An Advanced Driver Assistance System Using Facial
Landmarks and Pose. In: Stephanidis, C., Antona, M., Ntoa, S.
(eds) HCI International 2022 Posters. HCIl 2022.
Communications in Computer and Information Science, vol
1580. Springer, Cham. https://doi.org/10.1007/978-3-031-
06417-3_67

RIS¥ ENwY  BIBY

DOI
https://doi.org/10.1007/978-3-031-06417-3_67

Published Publisher Name Print ISBN
16 June 2022 Springer, Cham 978-3-031-06416-
6
Online ISBN eBook Packages
978-3-031-06417- Computer Science
3 Computer Science
(RO)

Not logged in - 23.128.112.15
Not affiliated

https://link.springer.com/chapter/10.1007/978-3-031-06417-3_67 6/7



10/18/22, 10:37 PM Drive a Vehicle by Head Movements: An Advanced Driver Assistance System Using Facial Landmarks and Pose | SpringerLink

SP

© 2022 Springer Nature Switzerland AG. Part of Springer Nature.

https://link.springer.com/chapter/10.1007/978-3-031-06417-3_67 77



