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« Manipulaéni robotika

— Literatura: Kevin M. Lynch and Frank C. Park: Modern Robotics: Mechanics,
Planning, and Control
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Prehled predmetu

Manipulacéni robotika

— Literatura: Kevin M. Lynch and Frank C. Park: Modern Robotics: Mechanics,

Planning, and Control

Kinematika a geometrie kamery

— jak popsat polohu robota v prostoru

— jak najit polohu robota pro dany ukol, napf. uchopovani objektu
— jak najit polohu a orientaci objektu
- Dynamika a fizeni

— jak popsat dynamické vlastnosti robota

— jak dynamicky fidit robota
Al v robotice

— planovani pohybu

— moderni Al aplikace (RL, VLA, ...)
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Prednasky

Pondéli 12:45-14:15, KN

# Datum Téma # Datum Téma
1 21.9. Organizace predmeétu, reprezentace 7 9.11. Planovani pohybu
pohybu 8 16.11. Generovani cest a trajektorii, TAMP
— 28.9. stéatni svatek 9 23.11. Dynamika robot(
2 5.10. Prima kinematika otevienych retézcl 10 30. 11. Metody Fizeni robotd
3 12.10. Vidéni v robotice, semestralni projekt 11 7.12. Paralelni manipulétory
4 19.10. Odhad hloubky a kalibrace [1. test] 12 14.12. Uvod do Al v robotice | [2. test]
5 26.10. Denavit-Hartenbergova notace, 13 4.1.2027 Uvod do Al v robotice Il

diferencialni kinematika
6 2.11. Inverzni kinematika

Prezentace jsou na strance predmétu cw.fel.cvut.cz/b261/courses/b3b33rob1 pred kazdou prednaskou (i jako
handout); pfednasky jsou streamovany a nahravany.
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https://cw.fel.cvut.cz/b261/courses/b3b33rob1/start

Cviceni

 Programovani robotické sady nastroju (toolbox) v jazyce Python

— 8Sablona repozitare github.com/CTURobotics/robotics_labs, dokumentace robotics-
-labs.readthedocs.io

— prace na cviceni pokra¢uje domacim ukolem, hodnoceni automaticky unit testy v
BRUTE

— Utery 12:45-14:15, 14:30-16:00 a stfeda 14:30-16:00, 16:15-17:45
— cvi¢eni navazuji na prednasky, nastudujte prednasku pred cvi¢enim
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Cviceni

 Programovani robotické sady nastroju (toolbox) v jazyce Python

— 8Sablona repozitare github.com/CTURobotics/robotics_labs, dokumentace robotics-
-labs.readthedocs.io

— prace na cviceni pokra¢uje domacim ukolem, hodnoceni automaticky unit testy v
BRUTE

— Utery 12:45-14:15, 14:30-16:00 a stfeda 14:30-16:00, 16:15-17:45
— cvi¢eni navazuji na prednasky, nastudujte prednasku pred cvi¢enim
- Semestralni prace na realném prdmyslovém robotu

— Skoleni bezpecnosti ve 2. tydnu je povinné (JP:B-415); bez néj nemuzete pracovat s
roboty

— odevzdani v BRUTE do 5. 1. 2027; bonus az +5 bodU za pred¢asné odevzdani (17. 11.:
+5, pak —1 kazdy tyden)
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Plan cvic¢eni

# Ut St Naplri Domaci Ukol Odevzdat do
1 929 9239 Struktura toolboxu, automatickeé testy, transformace hw01 opt_hwo1 4. 10.

v SE(2)/SE(3)
2 29.9. 30.9. Bezpecnost prace (JP:B-415), povinné - -
3 6.10. 7.10. P.Fl'mé. kinematika planarniho manipulatoru, hwO2 18. 10.
vizualizace
4 13.10. 14.10. Transformace kamera—robot, homografie hw03 25. 10.
5 20.10. 21.10. individualni prace na projektu
6 27.10. 28.10. individualni prace na projektu
7 3.11. 4.11. Jakobian planarniho robota numericky a analyticky = hw04 15. 11.
8 10.11. 11.11. Inverzni kinematika hwO05 opt_hw05 22. 11.
9 17.11. 18.11. individualni prace na projektu
10 24.11. 25.11. Planovani pohybu opt_hw06 6. 12.
11213 1.12. 2. 12. individualni prace na projektu (také 8.-9. 12., 15.—
16. 12.)
14 5.1. 6. 1. Odevzdani semestralni prace projekt 5.1.2027

hwNN povinny, opt_hwNN dobrovolny, 1 bod za ukol; termin nedéle 23:59.
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Jak (ne)resSit domaci ukoly

o

)
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Explorer
“ robotics_labs

> .github

> .pytest_cache

> venv

> docs

~ exercises

~ lab01

—init__py
% 01_so2_example...

@ 02_mobile_robot...

# 03_drone_se3_e...
> lab02
> lab03
> lab04
> lab0s
> lab06
—Init__.py
> src
> tests
© _gitignore
.python-version
! .readthedocs.yaml
N LICENSE
© pyproject.toml
README.rst
uv.lock

> Outline

> Timeline

« robotics_labs

@ 01_so2 example.py 3 hwO1 tests implementation X
exercises > lab01 > @ 01_so2_example.py > ...

hwO01 tests implementation
1 #!/usr/bin/env python

o e

2 #

3 # Copyright (c) CTU — ALl Rights Your task is to make all tests for hw01 pass by i
Reserved Rules:

4  # Created on: 2023-87-4 1

5 # Author: Vladimir Petrik <vladimir. —
petrik@cvut.cz>

6 # # Bash Run hwO1 tests for baseline

7 # This example shows what
transformation does with a vector and
basic properties of

the required f

N .venv/bin/pytest tests/hwll -q 2>&1 | tail -15

FAILED tests/hwdl/mandatory/test_so2.py::Test502::test_reference_rotations - ...

TestS02::test_so2_initialization - A...
TestS03::test_composition - Assertio...

[Cooare JER OR=RE)

*Dé
(CINO]

8  # transformation. FAILED tests/hwdl/mandatory/test_so2.p
9 # Note, you need to complete FAILED tests/hw@l/mandatory/test_so3.p
robotics_toolbox/core/so2.py in order
for script this to
1@ # work.
1 import numpy as np ® Thinking... - 50 tokens
12
13 from robotics_toolbox.core.so2 import Marinating...
502
14 from robotics_toolbox.render import
RendererPlanar JQueue another message...
15

16 # Let's visualize a few frames

- @ 6om  Fable 5.1 High

4 s ()

17 renderer = IlendererPlanartxlm:(-B 25,

Problems Output Debug Console Terminal Ports

(robotics-labs) petrivi3@Vladimir—MacBook-Pro robotics_labs %
(robon:s—labs) petrivi3@vladimil —Nacﬂonlf—?rn rohou:s lahs 't v run pgtest tests/hwll

E3 L3/ 1YL MGG LU Y/ LT3 4_dUd ey «
FAILED tests/hwdl/mandatory/test_so3.py::TestS03
FAILED tests/hw@l/ y/test_so3.py!
FAILED tests/hw@l/ y/test_so3.py
FAILED tests/hwd1/optional/test_so3_opt.py: :TestS030pt
FAILED tests/hw@l/optional/test_so3_opt.py: :TestS030pt
FAILED tests/hw@l/optional/test_so3_opt.py: :TestS030pt
FAILED tests/hw@1/optional/test_so3_opt.py: :TestS030pt
FAILED tests/hwd1/optional/test_so3_opt.py: :TestS030pt
FAILED tests/hwd1/optional/test_so3_opt.py: :TestS030pt.
FAILED tests/hw@l/optional/test_so3_opt.py: :TestS030pt
FAILED tests/hw@1/optional/test_so3_opt.py: :Tes!

test_inverse - AssertionError:

23 failed, 15 passed in 0.90s

RAUIILT 1U1 0 UL LUV LUUA S LUI €. 3U2: U2 UUJELL GL UALLUCEWA

tlst w AsseruonError- <robotics_toolbox.core.s03.503 object at ﬂxlllzed‘ﬂb I= <rohnﬂcs ‘toolbox.core.s03.503 object at @x110eedbed>

test_log — AssertionError: <robotics_toolbox.core.s03.503 object at @x118ee5468> != <robotics_toolbox.core.s03.503 object at 8x11@ee53de>
test_from_angle_axis - NotImplementedError: Needs to be implemented

test_rx — NotImplementedError: RX needs to be implemented.

test_ry - NotImplementedError: RY needs to be implemented.

test_rz - NotImplementedError: RZ needs to be implemented.
test_to_angle_axis - NotImplementedError: Needs to be implemented
test_to_q - NotImplementedError: To quaternion needs to be implemented

(robotics-labs) petrivi3@Vladimir—MacBook-Pro robotics_labs lﬂ

D= A +v D@ ~ [ X

B N UMULALS_ LUV LMUALLUI ©a 3U2. U2 VUJTLL GL UALIUCTYLIUS
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Hodnoceni

- Domaci ukoly (toolbox): 5 povinnych + 3
dobrovolné, 1 bod za ukol

- Semestralni prace: 20 bodu (+ az 5 bonus za
predcasné odevzdani)

 Dva testy na prednasce (19. 10. a 14. 12.): 2 x 16
bodU, pouze pero

- Zkouska: 40 bodu

Cast Body
Domaci ukoly 8
ireérgzstralnl 20
Testy (2 x 16) 32
Zkouska 40
Celkem 100
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Podminky zapoétu a zkousky

- Domaci ukoly
— vS8echny povinné ukoly musi projit testy v BRUTE
— termin nedéle 23:59, cca 1,5 tydne po cviceni
— povinny ukol po terminu: -0,1 bodu za den; dobrovolny po terminu odevzdat nelze
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Podminky zapoétu a zkousky

Domaci ukoly

— vS8echny povinné ukoly musi projit testy v BRUTE

— termin nedéle 23:59, cca 1,5 tydne po cviceni

— povinny ukol po terminu: -0,1 bodu za den; dobrovolny po terminu odevzdat nelze

Semestralni prace: alespon 1 bod
Testy jsou dobrovolné, bez minima
Zkouska: alespon 10 ze 40 bodu; prihlaseni az po ziskani zapodtu
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Vyucuijici

- Prednasky: Vladimir Petrik, vladimir.petrik@cvut.cz
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- Prednasky: Vladimir Petrik, vladimir.petrik@cvut.cz
- Cviceni
— Roboticky toolbox a domaci ukoly
o Martin Cifka

o Petr Vanc
o David Kovar
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Vyucuijici

- Prednasky: Vladimir Petrik, vladimir.petrik@cvut.cz
- Cviceni
— Roboticky toolbox a domaci ukoly
o Martin Cifka

o Petr Vanc
o David Kovar

— Semestralni prace na realnych robotech
> Pavel Krsek
o Vladimir Smutny
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