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Steps in the Technology Design Process

Dave Wilson
Director of Academic, Training and Certification Programs
National Instruments Corporation
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“The ensemble is the function...”

Dr. Alberto Sangiovani Vincentelli
University of California at Berkeley

Theory is Important

Learn the Theory
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Using PID... Math... the shape maker
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Visualize the Theory

NATIONAL
Do Engineering | ni.com/academic INSTRUMENTS

"'(' MNATIONAL
P¥ INSTRUMENTS




2/25/2014

Controls, Mechatronics, and Robotics
Do Engineering: On One Platform from Concept to Proof

Mechanical Prototyping

ni.com/academic/controls Meghan Kerry i
Product Marketing Manager Do Engineering | ni.com/academic mes
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Electronic Prototyping

NATIONAL
Do Engineering | ni.com/academic INSTRUMENTS

2/25/2014

NEW Inteliigent

i3 Texas
« Over 29,000 Products in Stock INSTRUMENTS

= Over 2,300 Dev Tools in Stock Authorized Distributor

ing Tool

YOUR

< <= =

- Atmel maxim ) |
newest
ATB6RF212 £ MAX44265200K1200  SIBSXCEVIrNCHETE  DMD./DME Series EDLC
{5 aciors

+ new TECravOLOGRES
+ wew PROCUCTS.

Transceivers EXPAN

1 1]

H Bridge TIP120 LED Cap Cal Zener Diode

e

"3

Resistor

11



2/25/2014

1.5646 kHz |
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Production
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CERN: MedAustron

Example: glandula parotid cancer

Photons 2 fields Photons 5 fields Protons 3 fields

Courtesy: University clinic for radiotherapy and radio-biology, AKH Vienna, Austria
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Application Notes

Particle accelerator used for cancer therapy without damaging healthy tissue

- Wide energy range from 60 MeV to 800 MeV per nucleon with selectable beam
energy in steps of 0.1 MeV

- 300,000 settings for the beam based on particle type, ion source, beam line,
energy level, beam dimension, and spill length

- Concurrent beam control and reconfiguration in less than 250 msec

- Reconfigure the software on the FPGA for the next cycle while current beam is
generated

- Distributed control system synchronously generates magnetic fields for 300
magnets by generating waveforms for power converters in real time at 2 kHz

. Eower converter synchronization at the microsecond level to generate/control the
eam

- Power converters distributed over 800 m2 in access controlled area

- 500 beam cycles with different beam energies for a single medical irradiation
session of about 2 minutes duration

- More than 20,000 shared variables for control, configuration, and monitoring
- Solution completed in time because the researchers did not need to learn VHDL
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Freezing an Atom

NATIONAL NATIONAL _
Do Engineering | ni.com/academic 94 INSTRUMENTS Do Engineering | ni.com/academic INSTRUMENTS'

Wave Motion Cancellation

photon Vlux phn(on detector

e WY

3
I J @
trap potential / v
-
NATIONAL NATIONAL
Do Engineering | ni.com/academic o INSTRUMENTS' Do Engineering | ni.com/academic 9 INSTRUMENTS'

22



2/25/2014

S S e o
I Operator || Aoproae

' | e
oo || e !
| r Operstor ! |
| v | inciosc | |
— — —p Desined gangway L=
peaion (€ 2) ¥
5! Desimd Engage
| Cyl langl~s  Compsnsatin
A I |
Boat motions from s 1
MRU serial comms ¢ [ 1. Pitch cylindar contro
haveree 3 o Desited .. - 2. Surgs cylinder control
3 Kinematics : Cyl lengtns 3 |_3 Roll eyador control
| r MonRoring |
(eeosns. | Controller tydraulics Monitoring !
Kinermatic  heteres | Sarameters Enaie
Paramete’s Sttty
DesieaPich |
Cylinder Langth
NATIONAL NATIONAL
Do Engineering | ni.com/academic 98 INSTRUMENTS Do Engineering | ni.com/academic INSTRUMENTS

UC Boulder

Virginia Tech
Autonomous Underwater Vehicle

Rotary Inverted
Pendulum

| = Virgini
— ginia Tech Case Western
[C=hass] " )
e [ .l P Adult sized humanoid robot Autonomous lawn

mower

T
_Surfax UC Berkeley
nspecing - Canfield Joint
pendulum robot |
UC San Diego
NATIONAL "
Do Engineering | ni.com/academic wmm Multi-modal treaded rover

23



2/25/2014

You have unprecedented access to the...

- Theory

[Titte Compensated Gangway ‘Wind Turbines
uthor |Andrew LTD, UK.
Catenes - Tools
peuion Jusing LabIEW & 10 o deveop  movable ganguiy withan lgor provide requird hydraulc clinder . Materials
- Systems
Imoveable on hydraulical front . 1
e Instrumentation
] - To...
o—
, NATIONAL 1 NATIONAL
Do Engineering | ni.com/academic 5 INSTRUMENTS Do Engineering | ni.com/academic o INSTRUMENTS'

To De
‘l.; f-fhm-r detechion
“n ﬂ::‘“’ J;
WIAN_ EBwcar!

The GRAsp Challemes.

hea
e
el £l
Provie oo

@ A- Frvim fion.
ineer Medicines
Bew Ev.& acess Jo clean waler
a-AM realy

mMun

24



2/25/2014

25



