
Source: Nasa

Frank Slomka, Ulm University

Apollo's 50th Anniversary



Teaching Embedded System 

Design

with Simscape and Simulink

Apollo's 50th Anniversary
Frank Slomka, Ulm University



Source: Nasa

Computer Simulations



Source: Nasa

Computer Simulations



Computer Simulations

Source: Nasa



Computer Simulations

Source: Nasa



Source: Pannel_2010, Flickr

How to teach engineering?



Build something!

Embedded Systems?
Source: Tyne and Wear Archives & Museums @ flickr.com

http://flickr.com


Moon landing  

1. Try: Simscape



Lunar lander
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Input



What about fuel?



Moon landing  

2. Try: Simulink



Fly me to the moon -

Then an now
30 years anniversary Richard J. Gran

https://de.mathworks.com/company/newsletters/articles/fly-me-to-the-moon-then-and-now.html
Source: Mathworks

1 h to model!



But:

That same year, I became a member of the 

Grumman Guidance and Control group and, as such, 

participated on field assignment, in the design of the 

Lunar Module digital autopilot at MIT Instrumentation 

Laboratories from 1963 to 1966.
Richard J. Gran

Source: Mathworks

Source: Engineering and Technology History



….if I know nothing!

How to solve complex technical 

problems….

Source: Pannel_2010, Flickr



Modeling



Build a model is one thing…

…but how to land? Source: Nasa
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…but how to land?

A NASA team of 10 people

did simulations 2 years!

Astronauts fail on

landing by hand
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…but how to land?
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That way!



The result:





• Simscape: 2 students

• Simulink model: 1 students

• Landing: 2 students

The result





102:38:21 Armstrong: Sure do. Houston, (I hope) you're looking at our Delta-H.

102:38:25 Duke: That's affirmative.

102:38:26 Armstrong: (With the slightest touch of urgency) Program Alarm.

102:38:28 Duke: It's looking good to us. Over.

102:38:30 Armstrong: (To Houston) It's a 1202.

102:38:32 Aldrin: 1202. (Pause)

102:38:42 Armstrong (onboard): (To Buzz) What is it? Let's incorporate. (To Houston) Give us a reading on the 1202 

Program Alarm.

102:38:53 Duke: Roger. We got you...(With some urgency in his voice) We're Go on that alarm.

Der 1202 Program-Alarm!

Audio 7:30:
Audio Landung XX:



Delta H

Program Delta H



Jack Garman



Echtzeitsysteme?



Source: John Dearden
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Echtzeitsysteme?




