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A Method for Driver Recognition and Steering Wheel

Turning Direction Estimation Using Smartwatches

*
Joon Huh", Jaechyuk Choi”

Abstract

As wearable technology is becoming more common and a part of our lives, there have been many efforts to offer
various smart services with wearable devices, such as motion recognition, safety of driving, and so on. In this paper, we
present a method that exploits the 9-axis inertial sensors embedded in a smartwatch to identify whether the user is a
vehicle driver or not and to estimate the steering wheel turning direction in the vehicle. The system consists of three
components: (i) position recognition, (ii) driver recognition, and (iii) steering—wheel turning detection components. We
have developed a prototype system for detecting user's motion with Arduino boards and IMU sensors. Our experiments
show high accuracy in recognizing the driver and in estimating the wheel rotation angle. The average experimental error
was 11.77° which is small enough to perceiver the turning direction of steering—wheel.
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result: 77— the location of a wrist band
function: LPF — low-pass filter
mean —mean of x in the window
std — standard deviation

begin:
foreachx do
y=LPF(x)

if jmean(y) — Th| < &; && |std(y) — 0,| < &, then

L 7= Right wrist

elseif [mean(y) — Th)| < &; && |std(y) — 7| < &, then
L 7= Left wrist

end:

Fig. 5. Position recognition algorithm.
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input: acc —accelerometer value
gyro —gyroscope value
Th,,. — threshold of accelerometer (6 m/s?)
Thy,,, — threshold of gyroscope
result: H — driver or passenger
function: use_gear(acc)— check if control gear-stick with
band on right wrist
begin:
foreach acc, gyrodo
v, g = LPF(acc, gyro)
if T == Left wrist then

ify > Th,, && g = Thy,, then
H = dniver
else

H = passenger

else if 7 == Right wrist then

ify > Th,,, && g > Th,,,then
H = passenger

else ifuse_gear(acc) == true then
H = driver

end

Fig. 7. Driver recognition algorithm.
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input:<initial value of accelerometer y- &
z-axis, current gravity values >
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Steering wheel Rotation

Angle Estimation Output: <turning angle>

Fig.
i

Steering wheel rotation angle estimation overview.
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