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Covering the distance  from London to 

Rome and back on just one litre of fuel



Turning Point Knowledge Age
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Flood of Data + Complexity

Industrial Age
[Space & Time]

Networks

A new Dimension

A Code

Use Cases

tame and master

[Information]



The Shell Eco-marathon Telemetry System

IOT
Services

◼ Energy Usage

◼ Speed, Acceleration

◼GPS Position

◼Orientation (Heading, Pitch, Roll)

Data

Data Transport

Telemetry

System
Reset ■

Shutdown ■

Data
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Live Data during

Championship
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Marco Schmid
• Telemetry Inspection

• Troubleshooting

• Data-Driven Racing Bootcamps
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Dimensions
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Thinking and Acting in



SPACE
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Dimension



TIME
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Dimension
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Classify Systems in Space and Time
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INFORMATION

New Dimension
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The Nature of Complex Systems
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Internet Github



The Nature of Complex Systems 
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► Networks of Things and Relationships



Neurons

Synapses

Cells
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Network = the natural structure of our world?



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

● Vocabulary

● Mathematical 

   Language 

Leonard Euler

1707-1783
Dimensions 19Tage der Technik / Journées de la Technique 2024

Thing

A

Thing

B

Node

Node



Dimensions 20Tage der Technik / Journées de la Technique 2024

Graphs as a Code for Things & Relationships

● Vocabulary

● Mathematical 

   Language 

Thing
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Understanding the «Essence of Things»

Name: «Elias»

Born: May 29, 1970

Twitter: «@elias»

Person

Name: «Nala»

Born: Dec 5, 1975

Person

Brand: «Tesla»

Model: «Model 3»Car

Since:

Jan 10, 2021

[loves]

[loves]

[lives with]

A Knowledge Graph with Nodes and Edges
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A Knowledge Graph can massively scale

Social Network
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A Knowledge Graph can massively scale

Social Network
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Pathfinder

Transformer

e.g. Shortest Path 

(Dijkstra’s)

Community

Transformere
e.g. Strongly 

Connected 

Centrality

Transformer
e.g. PageRank 

Algorithm

Graph
Transformers

Transformers translate Graphs into Meaning
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Use Case

Data-driven Racing
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Solving Multigoal Physical Problems in a whole new Way



Tricky physical (multigoal-) problem to solve…
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Defining the State Space NodesTime
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Distance travelled [m]

S
p

e
e
d

 [
k

m
/h

]

Start Line Finish Line 27



Time

Space

S
p

e
e
d

 [
k

m
/h

]

Distance travelled [m]
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Start Line Finish Line
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Defining the State Space Nodes



α

m

m*g

Ftotal= Froll+Fslope+Faccel+Fwind 
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Es oszilliert :)

Formulate a complete Lap-Scenario: 

Track Slope
Start

 Line

Finish 

Line
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grey = cheap edges

red = expensive edges
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Speed

GPS



Finding the Path with the lowest Cost



96

98

100

102

104

106

108

0

10

20

30

40

50

60

70

80

90

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 3100 3200 3300

m
.ü

.M
.

v
 [

k
m

/h
]

s [m]

Es oszilliert :)

SPORTECO

COMBI

Multigoal: Focus on Laptime
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Multigoal: Focus on Energy Economy
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Collecting Knowledge in the Nodes and Edges
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Result:

17% Higher Energy Efficiency

8% Shorter Lap Times

100% Accident-free Attempts



Practical 

Examples from 

day-to-day business
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Exploring Large Subjects with WIKIDATA
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SELECT DISTINCT ?subject ?subjectLabel ?object 

?objectLabel WHERE {

  VALUES ?subject {wd:Q319565}

  ?subject ?property ?object.

  SERVICE wikibase:label {

    bd:serviceParam wikibase:language "en".

  }

}

#defaultView:Graph



Reading Web-Articles
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Classic Reading New Style Reading



Talking to huge documents
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Curate your 2  Brain
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Exploring a collective Brain where you store

and retrieve Data Driven Racing Knowledge
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schmid-elektronik.ch/sandbox2_en/ 

schmid-elektronik.ch/sandbox1_en/

https://schmid-elektronik.ch/sandbox2_en/
https://schmid-elektronik.ch/sandbox1_en/


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. 

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. 

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 us



marco.schmid@schmid-elektronik.ch

Phone direct +41 (0) 71 969 35 90

Phone Info +41 (0) 71 969 35 80

info@schmid-elektronik.ch

schmid-elektronik.ch

Schmid Elektronik AG

Marco Schmid

Mezikonerstrasse 13

CH-9542 Münchwilen

Switzerland

Contact

About me

The systems engineer in me has a passion for embedded systems, LabVIEW, Python, IoT, MVPs, 

complexity, networks, dimensions, augmented intelligence and amazing innovation (AI).

As an entrepreneur, I enjoy the privilege of coaching the smart leadership and development team 

of a 40-person, 50+ year old family business.

I 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, I 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.

mailto:marco.schmid@schmid-elektronik.ch
mailto:info@schmid-elektronik.ch
http://www.schmid-elektronik.ch/

	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18
	Folie 19
	Folie 20
	Folie 21
	Folie 22
	Folie 23
	Folie 24
	Folie 25
	Folie 26
	Folie 27
	Folie 28
	Folie 29
	Folie 30
	Folie 31
	Folie 32
	Folie 33
	Folie 34
	Folie 35
	Folie 36
	Folie 37
	Folie 38
	Folie 39
	Folie 40
	Folie 41
	Folie 42
	Folie 43
	Folie 44
	Folie 45
	Folie 46

