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Abstract : Yaw angle plays a significant role in many vehicle safety applications, such as collision avoidance and lane-keeping
system. Although the estimation of the yaw angle has been extensively studied in existing literature, it is still  the main
challenge to simultaneously achieve a reliable and cost-effective solution in complex urban environments. This paper proposes
a multi-stage learning framework to estimate the yaw angle with a monocular camera, which can deal with the challenge in a
more reliable manner. In the first stage, an efficient road detection network is designed to extract the road region, providing a
highly reliable reference for the estimation. In the second stage, a variational auto-encoder (VAE) is proposed to learn the
distribution patterns of road regions, which is particularly suitable for modeling the changing patterns of yaw angle under
different driving maneuvers, and it can inherently enhance the generalization ability. In the last stage, a gated recurrent unit
(GRU) network is used to capture the temporal correlations of the learned patterns, which is capable to further improve the
estimation accuracy due to the fact that the changes of deflection angle are relatively easier to recognize among continuous
frames. Afterward, the yaw angle can be obtained by combining the estimated deflection angle and the road direction stored in
a roadway map. Through effective multi-stage learning, the proposed framework presents high reliability while it maintains
better accuracy. Road-test experiments with different driving maneuvers were performed in complex urban environments, and
the results validate the effectiveness of the proposed framework.
Keywords : gated recurrent unit, multi-stage learning, reliable estimation, variational auto-encoder, yaw angle
Conference Title : ICVES 2021 : International Conference on Vehicular Electronics and Safety
Conference Location : Sydney, Australia
Conference Dates : January 28-29, 2021

World Academy of Science, Engineering and Technology
International Journal of Transport and Vehicle Engineering

Vol:15, No:01, 2021

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 T
ra

ns
po

rt
 a

nd
 V

eh
ic

le
 E

ng
in

ee
rin

g 
Vo

l:1
5,

 N
o:

01
, 2

02
1 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
27

78
3.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 15(01) 2021 1

https://publications.waset.org/abstracts/127783.pdf

