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QUESTION 1 Navigation (3+3+4 = 10 points)

(a) Sketch the most likely path from Start to Goal for the Bugl algorithm:

Start

Goal
Explanation of algorithm in one sentence:
(b)Sketch the most likely path from Start to Goal for the Bug2 algorithm:
Start
Goal
Explanation of algorithm in one sentence:
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(c) Sketch themost likely path from Sart to Goal for the DistBug algorithm:

Start

Goal

Explanation of algorithm in one sentence:




1% SEMESTER EXAMINATIONS 2006

INTELLIGENT ROBOTICS ENGT4311
PAGE 4
QUESTION 2 Path Planning (10+5 = 15 points)

(@) Apply the A* Algorithm to the following environment graph:
Edge weights are distances between nodes,
Node weights are air-line distancesto goal.

Intermediate steps, partial paths:

Shortest Path:

Path Distance:
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(b) Which methods do you know for automatic generation of an environment graph from an
environment file, e.g. binary image file (name and describe each method with one sentence):
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QUESTION 3 Manipulator (5+10 = 15 points)
Consider the following manipulator, specified as graphics and schematics diagram:
Z 03
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(a) Assumetherobot manipulator formsastraight linein its zero position (6i = 0 for all 1).
Describethe transfor mation between robot base and tool tip as a formula expressed in
terms of the following operators:

- Trans(x, Y, 2)
- Rot (axis, angle)
Use01.. 06 asanglevariablesand L1 .. L7 aslength constants.

T =
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(b) Assumetherobot arm hasthe following dimensions:
L1=0cm,L2=100cm, L3 =50cm, L4=50cm, L5=5cm, L6=5cm, L7=20cm
and isin the following configur ation:
01 =0°62=90° 063=0° 64=-90° 65=0° 66=0°

What isthe position of thetool tip?

Calculation:

Result:
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QUESTION 4 Kinematics (5+5 = 10 points)

Consider adifferential drive robot with wheel radius 0.1m and wheel distance 0.5m.

(@ Therobot haswheel speeds, 6'|gy = 1rev./s, 6 jgne = Lo rev./s
What areitslinear and angular velocities?

Answer: v =

w =

(b) Wewant therobot to travel withv=1m/s and o = 30deg./s
What must itsindividual rotational wheel speeds be?

Answer: 0’ g =

0 right =
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QUESTION 5 I ntelligent Systems (6+4 = 10 points)

A mobile robot usesimage processing followed by neural network classification for object
detection. Image processing delivers5 feature valuesthat areto be used asinput for the neu-
ral network. The network hasto distinguish 4 different objects.

(a) Sketch the setup of the NN with the appropriate number of input and output nodes.
Remember to consider the case that no object has been detected.

(b) Describe the major steps of backpropagation learning (no formulas).
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