
INTRODUCTION
Starting September 2027, automatic headlight levelling will become 

mandatory in all major countries (except the US and China) for new 

type approvals of passenger cars and light commercial vehicles, 

regardless of luminous flux.

The Swoboda inertial sensor module for automatic headlight levelling 

is designed to meet the revised UNECE WP.29 regulation and can be 

extended to provide precise vehicle positioning for ADAS applications.

ADVANTAGES
 Easy vehicle integration without  

specific adaptation

 Low material and assembly cost

 Weight reduction

 Scalable for ADAS applications

APPLICATION AREAS
 Automatic head light levelling

 Adaptive cruise control

 Resilient vehicle position

FEATURES & BENEFITS
 �Murata inertial sensor IC using capacitive MEMS technology

 �Integrated Murata headlight levelling algorithm

 �Analog output with defined transfer function

 �Road grade ± 30°; vehicle pitch, headlight control angle ± 5°

 �Accuracy: UNECE R48 HLD compliant for static levelling

 �Digital CAN input interface for vehicle speed information

 �Temperature range: -40 °C to +105 °C

 �Power supply: 13.5 V (DC) nominal

 �Overvoltage, short circuit and reverse polarity protection

 �Standard mechanical package with one screwing point

 �Protection class (typical application): IP6K8 / IP6K9K

 �Fully automotive qualified

The Swoboda inertial sensor module features a standard mechanical 
package with one screwing point for easy vehicle integration.

SWOBODA 
INERTIAL SENSOR 
MODULE
FOR AUTOMATIC
HEADLIGHT 
LEVELLING

Any questions about this product? 

Please contact us: 

Swoboda Wiggensbach KG

Telephone: +49 (0) 8370 910-0

 wiggensbach@swoboda.com

Sw
o

b
o

d
a 

re
se

rv
es

 t
h

e 
ri

g
h

t 
to

 a
p

p
ly

 c
h

an
g

es
 t

o
 it

s 
p

ro
d

u
ct

s 
w

it
h

o
u

t 
p

ri
o

r 
n

o
ti

ce
.

© Swoboda 2026 

www.swoboda.com/en/products-solutions 01.07.2026 / Version 1.1

ay ax

Ωx

az

Ωy

Ωz



PRINCIPLE OF OPERATION
The Swoboda inertial sensor module sets new standards in vehicle technology. By precisely capturing up to six mechanical degrees 

of freedom, it provides the foundation for superior driving dynamics and safety. A powerful algorithm fuses sensor data with 

vehicle speed to deliver accurate estimates of road grade (θ), static (δ) and dynamic pitch (Δ). The result is a clear and reliable 

picture of the vehicle’s pitch – enabling intelligent driving functions and optimized control strategies. Whether in static conditions 

(Fig. 2) or dynamic driving scenarios (Figs. 3), this sensor technology keeps you ahead of the curve.
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Road grade, static and 
dynamic vehicle pitch 
illustration with  
headlight beam

Figure 1: Road grade definition

Figure 2: Static pitch definition

Figure 3: Dynamic pitch definition during acceleration, deceleration & road bumps

Road grade θ

Static pitch δ 

Dynamic pitch Δ

Dynamic pitch Δ

Dynamic pitch Δ



AVAILABLE PRODUCTS
Depending on the IMU sensor requirements for the automated headlight levelling, different product types with an integrated 

Murata software algorithm are avaiblable:

DRAWING
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LENGHT OF ORIENTATION-PIN

PRODUCT TYPE INTERFACE SHORT DESCRIPTION

HIMU-S-A CAN, Analog Murata 3-axis accelerometer, 13.5 V power supply

HIMU-D-C CAN Murata 6DOF IMU, 13.5 V power supply



NOMINAL OPERATING CHARACTERISTICS

PARAMETER SYMBOL UNIT MIN. NOM. MAX. REMARKS

Supply Voltage VCC [V] - 13.5 -

Supply Current ICC [mA] 0 - 100

Operating Temperature TOP [°C] -40 - 105

Analog output range VOUT [V] 0 - 13.5

Static pitch accuracy [°] - ±0.1 - Algorithm converged

Dynamic pitch accuracy [°] - ±0.1 - Algorithm converged

Accuracy in UNECE 

loading test

[°] - ±0.05 - Algorithm converged

CAN FD Baudrate Bd [kBit/s] - 500 -
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