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= The Shell"Eco-marathon Telemetry System

Energy Usage
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Marco.Schmid

« Telemetry Inspection
* Troubleshooting
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Thinking and Acting In
Dimensions
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Classify Systems in Space and Time
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New Dimension

INFORMATION
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= The Nature of Complex Systems
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A Code
for Networks
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A Code with Vocabulary and math. Language
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Graphs as a Code for Things & Relationships
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Graphs as a Code for Things & Relationships
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A Knowledge Graph with Nodes and Edges

Understanding the «Essence of Things»

- T ~

Name: «Elias»
Born: May 29, 1970
Twitter: «@elias»

‘Name: «Nala»
'Born: Dec 5, 1975

Person

Brand: «Tesla»
Model: «<Model 3»



nowledge Graph can massjvely scale
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A Knowledge Graph can masswely scale
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Data driven Racing

Solving Multigoal Physical Problems in a whole new Way
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Tricky physical (multigoal-) problem to solve...

m P1 maw? (21 +p1)
m ijz = —mg
0 & 0

V1, V2, V3: Cornering Speed

m Normal Force

The constraints enforce the connection of body | and body 2:

a0 [ py — Isina ]
: 0= i
: P2 + lcosa

This yields the equations of motion for the rotating pendulum

m Lateral Force
Corner Slope
m Coefficient of Friction Corner Width

Corner length

m Py mw*(2l + py) 1 0 ;
0 & 0 —lcosa — Isina
Energy=f ( m

A — Isina
o — [Px ]

P2 + lcosa
I:inertial
I:roll Al
Fsiope where [ 1 :| stands for the generalized constraint forces.
I:wind 2




Defining the State Space Nodes
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Multigoal: Focus on Laptime + Energy Economy
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Collecting Knowledge |n the Nodes and Edges
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" Examples from
day-to-day:.business
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Exploring Large Subjects with WIKIDATA

SELECT DISTINCT ?subject ?subjectLabel ?object
?0bjectLabel WHERE ({
VALUES ?subject {wd:0319565}

?subject ?property ?2object. aMomombramng&wms

e .___..v—m-—w—“""-'-"—"‘,w“‘-da
SERVICE wikibase:label {
bd:serviceParam wikibase:language "en". Témmathﬁﬂmqﬁ
Vo T T EEEE e — ; .
}
#defaultView:Graph
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Reading Web-Articles

Classic Reading New Style Reading

NEWSLETTER E-PAPER WEBINARE WHITEPAPER EVENTS ANMELDEN Q

Energieeffizienz mobil: Teil 1/3 InfraNodus Al = 2 [# & ¢ @

ERELEKATRXONTS 100 Kilometer mit nur funf Teeloffel

=
Schmid Elektro- o
Kraftstoff -
Start Technologie Hardwareentwicklung KI & Intelligent Edge Embedded & loT Power-Design FPGA & SoC  Fachthemen Messen & Testen mebhr... Q
e
s [ 14.02.2024 - Von Marco Schmid - 17 min Lesedauer
J -E. - ! &5 y i : B MicroConsult
\l : l. = ! : T —Lua . ‘ - Die gemeinsame Vision einer nachhaltigen Energie- und Mobilitatszukunft.
Innovative Edge Solutions - E Der Charme und die Magie von Teamwork. Sportlicher Wettbewerb.
~ Driving SmartManufacturing | NA T el TH Spitzentechnologie. Neuer Freiheitsgrad der Information als Dimension

e jenseits von Raum und Zeit. Mit solchen Zutaten kannst du Schranken

beseitigen, Grenzen verschieben, Sinnvolles erschaffen und vor allem:
Energieeffizienz steigern! Darum geht es in dieser dreiteiligen Geschichte.

Fachthemen - Energieeffizienz - 100 Kilometer mit nur fiinf Teeloffel Kraftstoff

i Energieeffizienz mobil: Teil 1/3
B 100 Kilometer mit nur funf Teeloffel
. Kraftstoff

14.02.2024 - Von Marco Schmid - 17 min Lesedauer

'Racing

P¥¥cess

topics

Schmid Elektro-
nik AG

g

concepts

gaps = A Q queston @ =

MicroConsult

Die gemeinsame Vision einer nachhaltigen Energie- und Mobilitatszukunft.
Der Charme und die Magie von Teamwork. Sportlicher Wettbewerb.

& 0]

©19%: Team Performance®

15%: Data Insights

Q srainstorm | [ Explore Q) chat

100km mit nur fiinf Teeloffel Kraftstoff
(Bild: Schmid Elektronik AG)



Talking to huge documents
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efficiency
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‘Chat 2 L OT

diiu urivers, imciudiinyg auvdiitdye vdiues 101 various
parameters that influence performance.

= Informed Decisions: The visual representation of data
helps the team make quick, informed decisions during
races.

5. Expected Outcomes:

= The strategy aims for a 5-15% increase in overall efficiency
and improved consistency in performance, positioning the
car competitively for the Driver's World Championship.

This comprehensive data strategy integrates environmental
analysis, opponent behavior, and engine performance to
enhance the team's racing capabilities.

| will ask you five more technical questions on the content of
the PDF. You will only focus on the data of this PDF and not use

any other data from the internet. When you give your answers,

please do so short an concsise and in maximum 7 bullet points.

The answers must not exceed 100 words.

Understood! Please go ahead with your questions.

Ask any question.
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Curate your 2"Brain
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— collective Brain store

retrieve Knowledge
Q iaNodus @ @

SEM_Chapter_I_RuIes ‘ advanced mode visible graph v

< D - € [ Text Anaiytics Panel ®
=X
[/ make an Al query] { > > next advice] @
9 Main Topics (full table ]
Bridge the structural gap between: lll 5. Engine @
) ; - . 1. Vehicle Design
Performance: engine, prize, internal and IR 4. Battery ) )
<8 ) I 34% | 26: vehicle @ design M mm W
Technology: battery, electric, motor
JL: @ derive from this context ) figleve beas @ 2. Racing Regulations
%] Yiksme g Atmediics I 23% | 40: team M driver B track B
. ooior R o I e
J el
Ideate @ N 22% | 28: system M fuel M energy B
ﬁ 4. Battery Technology
@ N 12% | 25: battery W electric B motor B
0
5. Engine Performance
N 1% | 8: engine M prize W internal A
=
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2 N 2% | 5: marathon M event B competition
= |
E
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ik . 1% | 3: official M chapt M rul
8. Power Management
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File Edit View Run Kernel Tabs Settings Help
[Z Launcher X A SpeedProfileOptimisation.ipy® | +
B+ XTO B » m C » XDownload & & OGitHub & Binder

nx.draw(G, pos=coordinate_set_dict, with_labels=False, node_color='blue', ec
plt.plot(output['distance’],output[ 'Speed optimal'])
plt.xlabel('Distance [m]')

Modified plt.ylabel('Speed [km/h]")

B img yesterday plt.title('Output')

M README.md yesterday plt.show()

[ requirements.txt yesterday

« [ SpeedProfileOpti... yesterday

EH track_config.csv yesterday

schmid—elektroni.ch/sandbox1 en/
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https://schmid-elektronik.ch/sandbox2_en/
https://schmid-elektronik.ch/sandbox1_en/

About us

Schmid Elektronik is a family-run, Swiss technology SME for
embedded systems and industrial electronics. Customers are supplied
with feasibility studies, prototypes, pilot series, minimum viable
products (MVP), batch size 1 as well as small and medium series.
Market services include hardware and software engineering, products
for LabVIEW on customer-specific hardware and production services
(EMS). One of Schmid Elektronik's specialties is Internet-of-Things
things.

—~-BRAIN"

The ZBrain product family from Schmid Elektronik consists of
hardware platforms for embedded systems that are
graphically programmable with NI LabVIEW (RT, FPGA). With
this Schmid Elektronik completes the NI platform (sbRIO, cRIO,
PXI, SLSC) and enables its customers to run LabVIEW on their
own hardware. Be it in prototypes, MVPs or products.

Partner

SYSTEM INTEGRATION

SCHMID"

N

Shell Eco-marathon Partner

SCHMID"

Elektronik

Since 2007, Schmid Elektronik has been one of the NI
Partners, specialized for LabVIEW on Embedded-
Hardware.

Schmid Elektronik is an official partner of the Shell Eco-
marathon and part of its Data & Technology Team.
Schmid Elektronik has been providing development and
production services as well as products and on-site
services for the telemetry system since 2015.

Services include webinars, jury in the Data & Telemetry
Off-Track-Award, Bootcamps and Technical Vehicle
Inspection. The Swiss family-owned SME thus joined
the ranks of global players, which are also partners

in the program.

Copyright of Schmid Elektronik AG, 2024



About me

SCHMID

Elektronik

The systems engineer in me has a passion for embedded systems, LabVIEW, Python, IoT, MVPs,
complexity, networks, dimensions, augmented intelligence and amazing innovation (Al).

As an entrepreneur, | enjoy the privilege of coaching the smart leadership and development team
of a 40-person, 50+ year old family business.

| orientate myself on the Swiss style of modesty, quality and reliability, the courageous pioneering
spirit of Silicon Valley and the unity of opposites from Asian philosophy.

Three times a year, | leave my desk and become a technician again at Shell Eco-marathon,
inspecting vehicles and teaching students data-driven racing technology in the form of boot
camps. Because a sustainable energy and mobility future is close to my heart.

| > Schmid Elektronik AG marco.schmid@schmid-elektronik.ch
contaCt Marco Schmid Phone direct +41 (0) 71 969 35 90
Mezikonerstrasse 13 Phone Info +41 (0) 71 969 35 80
CH-9542 Miinchwilen info@schmid-elektronik.ch

Switzerland schmid-elektronik.ch
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