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Mobile Robot Control 2020: Tutorial lecture #2
Object Detection
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Motivation

Goal : How we can detect objects and features?
* What are objects and features?
* What is input data?
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Motivation

Features:

* Line

* Edge

* Corner

* Room

* Door
Objects:

* Moving and static clutter object
Input :

Laser Data : Measures distance to a target by
illuminating the target with light and measuring
the reflected light with a sensor.
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Input data:
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Question :

e What does laser data look like?

e How can we use laser data?

(x=496. v=79) ~ R:100 G:100 B:100 (x=219. v=450) ~ R:50 G:50 B:50 i

4 Department of Mechanical Engineering TU/e



OUTLINE

LaserData struct

Line extraction

Features

Segmentation

Vision library
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LaserData struct

1 — Open a Terminal (Ctrl - Alt + T)

2-
rosmsg show sensor_msgs/LaserSc
an
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LaserData struct

The LaserData structis defined as follows:

 Range = the smallest and largest measurable
distances

* Angle = the angle of the first and last beam
in the measurement.

* Angle increment = the angle difference
between two beams.

 Timestamp = specifies at which pointin time
the data was measured.
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LaserData struct

How we can get a LaserData struct ?

Open a Terminal (Ctrl - Alt + T)

Type : rostopic echo /pico/laser

How do we know which number correspond to which laser beam?

cout<<"value at 1degree ="<<msg->ranges[1]<<endl;
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LaserData struct

e How to check the distance to an obstacle
using a laser?

 What does inf mean in the laser range?
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Line extraction

Imagine we have two scans. In the second
scan scene has changed a little. How do we
match them?

There are many different techniquesto find
features:

| will explain one here but It is good to have
a look to find easier and more robust
techniques.
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Line extraction : Problem

Given a measurement vector of N
range X; = (p; 6;) fori=1..N, what
are the parameters r,a that define a
line feature for these
measurements.

11  Department of Mechanical Engineering




Line extraction : Solution
We need a simple projection.

All measurements should satisfy the linear
equation:

p; * cos (6; - a)=r
But measurements are noisy, and points
will be some distance di from the line.

p; *Cos (6;- o) -r =d;
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Line extraction : Solution

Minimize Sum of Squared Errors: A

> (pi*cos (6;_ a)-r)?
x;=(p, 0;)

If the error is smaller than a

predefined value, a line segment is \ﬁ‘\i
2
found. -

v
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Feature extraction

|/\  Fitalineto pointsin laser data.

»»»  Find the most distance pointto theline.

- If two lines are close enough, merge
two lines.
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Segmentation

Corner

How do we know that our detectionis a ‘F
wall or an object?

Flat : no change in all directions.
Wall: no change along the wall
direction.

Corner : significant change in all Wall
directions.
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Segmentation

* Movement detection algorithm is
employed to distinguish the
difference between human
movement and static objects.

* The segments in two scans are
stored into two matrixes and
compared together.

* |If there is a distinct distance
between these two segments, it is
classified as a human.
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Vision library

* OpenCVis an image processing library .

* An efficient implementation of the line extraction algorithm exist in this
library.

e Supports Windows, Linux, Mac OS, iOS and Android.

2,
O

OpenCV
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