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Method and system for privacy compliant data recording
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The invention regards a method and system for recording
observation data without violating privacy. Environment is
sensed and observation data including information on the
sensed environment is generated (S1). The observation
data is processed for determining presence of one or more
persons in the sensed environment (S3). Those person(s)
amongst the present person(s) that did not agree to store
their private data (S4, S5) are identified and privacy
compliant observation data is generated by obfuscating the
private data of these persons (S7). The privacy compliant
observation data (S13) is store for later use.
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Navigation system based on slow feature gradients
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The invention relates to the field of navigation for mobile
systems. The invention proposes a method for navigating a
mobile system and corresponding mobile system, in
particular for autonomous mobile systems such as robots,
for example lawn mowers or even smartphones. The mobile
device comprises at least one sensor, an electronic control
unit and an output unit. The method comprises a step of
acquiring sensor data on an environment of the mobile
device, a step of calculating a gradient of a difference of a
target environmental representation and a current
environmental representation, a step of determining a
movement direction to reach a target position corresponding
to the target environmental representation based on the
estimated gradient. In an output step, the determined
movement direction for navigating the mobile device is
output, for example to a steering system of the mobile
device or to a display. Advantageously, the method
comprises a step of generating an environmental
representation by performing unsupervised learning from
the acquired sensor data.
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Robotic gardening device and method for controlling the same

EP3298874 B1
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The invention regards a robotic gardening device
comprising driving means (2) for propelling the robotic
gardening device, a working tool (3) for performing
dedicated gardening work and a controlling unit (4) for
controlling said driving means (2) and the working tool (3)
and a method for controlling the same. The robotic
gardening device further comprises at least one
environment sensor (6) generating a signal indicative of
objects in the environment of the robotic gardening device,
a computing unit (7) for classifying these objects, wherein
the classes comprise at least two different classes for
objects being determined to be humans. The computing unit
(7) is configured to control the driving means (2) and/or the
working device (3) according to a predetermined behavior
associated with the respective objects class.
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Navigation system and method for error correction

EP3236210 B1
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Method and system for correcting errors of a measurement
system output, wherein the system comprises a base
measurement system and a correction system. Base
measurement system sensor data is acquired and the data
is provided to a processing algorithm. The data is also
stored associated with the time stamp indicating the time of
sensing. By the processing algorithm, output values are
calculated and the calculated output values are also stored
with time stamps indicating the time of the sensor data
based on which the output values are calculated. The
sensor data, the output values and correction system
sensor data having corresponding time stamps of supplied
to a fusion filter where correction values and correction
increments are calculated. The correction increments reflect
the change of an error in a base system output value over
time due to integration and/or summing up base system
sensor data errors in the processing algorithm. The
respective correction values are applied to the base system
sensor data and by re-computation by the processing
algorithm, corrected base navigation output values are
calculated. These output values are then further corrected
by the correction increments, thus taking care of the errors
changing over time. The most reasoned output values of the
processing algorithm are provided for further processing in
succeeding applications like navigation, for example for

routing purposes.
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Autonomous working machine such as autonomous lawn mower

EP3187953 B1
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The invention regards an autonomous working machine
comprising drive means, current position estimation means,
control means including a driving control unit and a camera.
With aid of the current position estimation means the current
position of the autonomous working machine is estimated.
Furthermore, the driving control unit generates driving
commands for the driving means on the basis of an
intended movement of the autonomous working machine
and the estimated current position. The camera is
configured to capture images of the environment of the
working machine. For estimating the current position, the
current position estimation means is formed by the control
means, which is configured to apply visual odometry on the
captured images for estimating the current position of the
working machine.
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Predictive suspension control for a vehicle using a stereo camera sensor

EP3176013 B1
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The invention addresses the area of predictive suspension
control system for a vehicle, particularly a two-wheel vehicle
such as a motor cycle or a scooter. The system for adapting
a suspension includes a stereo sensor unit which for
generating image data, a computing unit which extracts a
relevant image portion from the image data based on future
vehicle path data, and calculates road unevenness on a
future vehicle path of the vehicle based on the generated
image data. A suspension control unit generates an
adaptation signal for adapting the suspension based on the
calculated road unevenness. The computing unit adapts a
search direction of a stereo algorithm or a correlation area
of the stereo algorithm based on a lean angle of the vehicle
to generate the three-dimensional partial image data from
the relevant image portion, and fits a road model to the
three-dimensional partial image data to calculate the road
unevenness.

?

GYROSCOPE

~—w
~—o

VEHICLE PATH

STEREO SENSOR ESTIMATION

COMPUTING
UNIT

o~

LEAN ANGLE
ESTIMATION

7

SUSPENSION

SUSPENSION
CONTROL

Fig. 1

6




ndiRd

Honda Research Institute EU

HONDA

Autonomous vehicle with improved simultaneous localization and mapping function
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The invention relates to an autonomous vehicle comprising
a driving means and a system including such autonomous
vehicle. The autonomous vehicle furthermore comprises at
least one environment sensing means (10, 11) for sensing
an environment of the autonomous vehicle (1). It
furthermore comprises a computing unit (7) configured to
perform a mapping function and a localization function. The
mapping function is performed on the basis of respective
signals supplied from the at least one environment sensing
means (10, 11) to build up a map. The localization function
localizes the autonomous vehicle (1) within the map and
generates respective localization information, The
autonomous vehicle (1) further comprises a boundary
distance sensing means (12, 13) configured to generate a
distance signal correlated to a distance between the
autonomous vehicle and a boundary indication means (15).
The computing unit (7) is configured to receive the distance
signal and to perform at least one of the mapping function
and the localization function on the basis of a signal from
the at least one environment sensing means (10, 11) and
the distance signal from the boundary distance sensing
means (12, 13). The system comprises in addition to the
autonomous vehicle a boundary wire indicating a border of
an entire area in which autonomous driving of the
autonomous vehicle (1) shall be performed.
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The invention regards a system and method for assisting
reductive shaping of an object into a desired 3D-shape by
removing material. The system comprises a tool and a
localization means. The tool is configured to remove
material from an object by means of a cutting function or a
grinding function performed by a working head of the tool.
The localization means determines a position of the working
head relative to the desired 3D-shape. Each time the
grinding function or cutting function would remove material
from an inside of the desired 3D-shape the cutting or
grinding function is deactivated.
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Method and system for adaptive ray based scene analysis of semantic traffic spaces

and vehicle equipped with such system
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The invention is in the field of automated computerized
driver assistance for vehicles. The invention regards in
particular a method and a system for computationally
performing scene analysis of semantic traffic spaces based
on an adaptive spatio-temporal ray-based approach. The
method for spatial analysis of a traffic scene comprises a
step of acquiring a spatial semantic environment map
including semantic context data, a step of calculating at
least one feature for at least one location on the spatial
environment map taking into account the semantic context
of the location and a step of determining a category for the
at least one location based on the at least one calculated
feature. In an embodiment the feature is a ray based feature
calculated by integrating input values along at least one ray
extending in least one of a space dimension and a time
dimension. The ray may have a ray shape corresponding to
a general shape of a road and/or the at least one spatially
extending ray follows a course of the road and/or is
perpendicular to a surrounding road segment orientation.
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Sensor system for determining distance information based on stereoscopic images
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The invention provides a distance measurement method
determining the distance of a sensor system to a physical
object, comprising the steps of obtaining, from the sensor
system, at least a pair of stereoscopic images including the
physical object, applying to each element of at least a
portion of a first image of the pair of stereoscopic images
and to each element of at least a portion of a second image
of the pair of stereoscopic images at least two differently
shaped and/or sized filters, respectively, determining
correlation values for each filter applied to the first and
second image, determining combined correlation values for
the applied filters by combining the determined correlation
values for each applied filter, evaluating the combined
correlation values for different disparities for an extremum
value of the combined correlation values, calculating a
distance value of the sensor system to the physical object
based on a disparity value at which the extremum occurs,
and outputting the distance value.
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Method, system, imaging device, movable device and program product for detecting

static elements in video and image sources
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The invention relates to a method for determining a static
element in images captured by an imaging means mounted
on a movable device. The method comprises steps of
acquiring a first image and a second image captured by the
imaging means,. The first image and the second image are
captured at capture times separated by a time difference
and the method is characterized by the time difference
being selected depending on motion parameters of the
movable device. A determination measure for
corresponding regions of the first and the second image for
representing a similarity of the corresponding regions is
calculated and a static element of the first and the second
image is determined based on the calculated determination
measure. An output signal comprising information on the
determined static element is generated.
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such system and computer program product
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The invention relates to a method for analyzing related
images corresponding system and vehicle including such
system as well as a computer program product for
executing the method which comprises the steps of: -
obtaining at least a first and a second image - defining a left image right image

pixel patch in the first image for which a correlation shall be
calculated - calculating matching cost values between each ﬂ ﬁ
pixel of the pixel patch in the first image and its
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the second image, wherein the pixel patches in the second HDEGE 8}‘5 516171810

image differ in position in the second image and include the
pixel patch with a target position - aggregating the matching
cost values of those corresponding pixels of all patches in
the second image which match best to generate an
aggregation window associated with the target position and
- producing a signal including information on the target
position.
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(EP2873314)

The invention relates to a control system for an autonomous
garden tool that is equipped with at least one camera and
one motor. The control system comprises a camera control
module and an image generation module. With the camera
control module the camera settings are controlled that are
used for capturing images. With the image generation
module two consecutive images in a sequence of images
that is captured by the camera is determined whereby
theses two consecutive images are captured on the basis of
different camera settings. The two determined pictures are
used as a basis for generating an HDR image in an HDR
mode of the control system.
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Depth sensing method and system for autonomous vehicles
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In one aspect, an image processing method for processing
images is provided, comprising the steps of: obtaining, from
an optical sensor, at least two images, , determining an
image warping function at least partially compensating the
distortion, applying the determined image warping function
to the image including the distortion, and calculating by a
processing unit, and outputting, a depth and/or disparity
image from the at least two images.
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The present invention presents a sensing system 1 and a
corresponding method for detecting moving objects 11 in
the surroundings of a vehicle 10. The sensing system 1

comprises an imaging unit 2 for obtaining an image stream

object

detection

2a, a computing unit 3 for analyzing the image stream 2a,
and a control unit 4 for controlling the vehicle 10 based on
the analysis result of the computing unit 3. The sensing
system 1 particularly employs a background-model-free

estimation. The sensing system 1 is configured to perform a
local analysis of two neighboring motion vectors 6, which
are computed from points 7a in images 5a, 5b of the image
stream 2a, and to determine, whether the points 7a
corresponding to these motion vectors 6 belong to a
particularly moving object.
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The present invention provides an Advanced Driver
Assistant System (ADAS) 10 and an operating method
thereof, which work on long time scales, and guide an ego
vehicle 20 away from upcoming risks, rather than only
reacting to risks to mitigate the consequences of a crash. To
this end, information comprising the orientation of other
traffic participants 30, 40, 50, 60, a free driving area of the
ego vehicle 20, and/or a driving trajectory of the vehicle 20
as intended by the driver is taken into account, in order to
determine potential risks.
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The present invention presents a method and system for an
autonomous mower attached with a camera, wherein the g 4 1
control of the parameters of the camera and the control of \ \ \

the mower movement and grass detection are optimized
holistically during operation. The present invention mitigates
the camera sensing limits by adapting the movement speed
of the mower. Furthermore, the camera control optimizes
the visibility of grass by using the grass mask of a grass
segmentation to calculate updated exposure, gain and
aperture values only from grass pixels. The grass
segmentation tracks changes in the grass color that are
caused by illumination differences. Optionally, the system is
equipped with a head light used to further improve the
camera signal quality in conjunction with the control of the
camera parameters and the movement speed of the mower.
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