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® Leaderboard Shell
DTN | Finct Race (Replay) Eco-marathon

Rank Country # Team Name Energy Left

™ 502 Schluckspecht Urban Conc... ™ 96.9% 1/6
501 DTU Roadrunners = 95.7% 1/6
505 H2politO - Molecole Urbane = 96.7% 1/6
701 SZEnergy Team == 100.0%

614 La Joliverie Polytech Nantes == 100.0%
§
3.
éf 5 :
11 703 TIM UPS INSA == 100.0% Live on Track

Final Race (Replay)

™ 702 TUfast Eco Team == 100.0%

11 604 ENSEM Eco-Marathon = 100.0%
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Schmid Elektronik isShell Eco-marathon Partner

About Shell Eco-marathon

For over 40 years, since 1985, the programme has
consistently brought to life Shell’s mission of Powering
Progress together by providing more and cleaner energy
solutions.

Watch the NEW film to learn more about Shell Eco-
marathon'

Read more =
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2026 Programme

The season opens a new chapter that reflects the
changing face of STEM and introduces a comprehensive
competition experience, leading to a truly Global
Championship.

Learn more about the 2026 Programme here

Read more =

@ Shell
Eco-marathon

Thanks to our partners

Selr scimos HAVAS

Partners

Our partners are essential to Shell Eco-marathon. Not only
do we work together, but we combine resources and share
ideas and innovations to help build a lower-carbon future.

4|
SCHMID @
Elektronik
Shell Eco-marathon Partner
Read more =
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Shell Ecamarathon Telemetry System
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Data & Telemetry Off - Track Award :
Developing a Strategy that:

#1 Accounts for the straights, slopes, crests
and corners of a track

#2 Balances maximum energy efficiency
with competitive lap times

#3 Ensures driver safety in all conditions,
iIncluding rain and wind.
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A Six" OTA-Question /y%/

Data Strategy to Achieve the Three Goals 803 s

- =

Capturing Data with a Telemetry System

-

Gaining Knowledge from Race Data

|I_
—

Data-driven Race Strategy Development

Driver performance on Track

4 Qualitative and Quantitative Results Improvement
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Publishing the OTA-Winners /y%/
Data and Telemetry Award sponsored by Schmid Elektronik e 0
<6

The Data and Telemetry Award celebrates teams that harness the power of data to optimise vehicle performance and enhance overall strategy. J u d g e S 6 R E igm m m S I& en g i n ee red
s e o e e e e erere. tEl@MeEtry and simulation underpin this entry.
e | Instead of chasing a single perfect lap, the team
| | optimizes the entire multi -lap attempt, preventing
s o s o 01 over-tuning of a single lap. A predictive throttle
map and speed profile give the driver foresight,
while live telemetry refines tactics in real time

- a holistic, adaptive and data-driven masterclass!

Winner: Imperial Eco-Marathen, Imperial College London, United Kingdom
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ttps://schmid -elektronik.ch/bootcamp -sem?26

=SCHMID"

Elektronik PRODUKTE LOSUNGEN BRANCHEN UBER UNS

FROM DATA'TO"ACTION IN SHELL ECO-MARATHON

DATA AND TEEEBMETRY

BOOTCAMP TRAINTING
MATERIAL

Bootcamp Structure

YOU PROGRESS FROM LEVEL TO LEVEL, JUST
LIKE IN A GAME.

In five steps, you will learn how data turns into knowledge

and knowledge turns into action.

Level 1 ITeIemetry: How to Create relevant Race Data on
Track?

Level 2 | Data Analytics: Recognize Correlations and
Patterns

Level 3 | Live Data: Send Data from the Track to the loT
Level 4 | Modelling: Maintain Physics Based Digital Twin

Level 5 | Holistic: Advanced Data-Driven Racing

Data & Telemetry Bootcamp 2026 13



= Constrained Global Optimization Problem

Why move from intuitive
to data -driven Racing?
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= Constrained Global Optimization Problem

Environmental Influence

s [HEIedse
Energy Efficiency

Straights—" Meaning

Corners = Actionable
Driver Information

Slopes— from Start to

Crests— Finish Maintain
Safety é al w

._Keepto
max Laptime

Vehicle Characteristics
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,—Qﬂa Strategy

to achieve the 3 Goals:
= A i
N Account {o] stramhts slopes, crests and corners
' y 2 Balance maX|m|a'm energy efficiency with minimum lap times

3 Ensure driver sa]f‘Ety in all conditions, including rain & wind

v / =

Copyright © Schmid Elektrofik AG / Data & Telemetry Bootcamp 2026 17



What is your Data Strategy + relevant Data?

Human

Machine

Micro-
Environment

Macro-
Environment

-

N U N N
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Goals,
Problems or

Requirements
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What Is your Data Strategy + relevant Data?

~

oals, Problem, Requirements

e

Qualitative and guantitative
/ 5F  analysis of energy consumption
along the entire track

Maschine:

. Position (GPSCoordinates) [Lon][Lat]
Vehicle

Cumulative Consumption [J, ml, I]

Instantaneous Consumption [J/s, ml/s, I/s]

- /
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What Is your Data Strategy + relevant Data?

-~

Maschine:
Vehicle

Instantaneous Consumption [J/s, ml/s, I/s]

Time Stamp (UTC, GPS) [
Position (GPSCoordinates) [Lon][Lat]

Cumulative Consumption [J, ml, 1]

Speed [km/h]

Acceleration [m/s?]

Copyright © Schmid Elektronik AG

(e <)

oals, Problem, Requirements

L Analysis of acceleration, gliding
~and braking dynamics

- /
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What Is your Data Strategy + relevant Data?

-

Time Stamp (UTC, GPS) |

Maschine: Position (GPSCoordinates) [Lon][Lat]

Vehicle

Cumulative Consumption [J, ml, ]
Instantaneous Consumption [J/s, ml/s, I/s]
Speed [km/h]

Acceleration [m/s?]

Copyright © Schmid Elektronik AG

] T analysis of energy consumption

/Goals, Problem, Requirements\

Qualitative and quantitative

along the entire track

Analysis of acceleration, gliding
and braking dynamics

-

Driving dynamics in corners

N /
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Shutdown
Battery Relay

Energy Sensors
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Data & Telemetry WIKI 2026

Copyright © Schmid Elektronik AG

Shell

Search
Eco-marathon Data & Telemetry Portal
You are here: Home » Student Documentation
student_documentation:home

Home
Student Documentation .
. . Student Documentation
rack Coordinates
Contact Select your category/class from the following:

Prototypes Urban Concepts

EED uc

ICE Prototype Internal Combustion Engine  Urban Concept Internal Combustion

Engine
Hyb”d Prototype Internal Combustion Hybrid ~ Urban Concept Internal Combustion
Engine Hybrid Engine
BE Prototype Battery Electric Urban Concept Battery Electric
Prototype Hydrogen without Urban Concept Hydrogen without
Supercapacitor Supercapacitor
Prototype Hydrogen with Urban Concept Hydrogen with
Supercapacitor Supercapacitor

Data & Telemetry Bootcamp 2026
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GPS Data and 1
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RTK:Real Time Kinematics:
Accuracy down to [cm]!



Passive HelixAntenna and GPS RTK

Maxtena

M1621HCT-P-SMA

Copyright © Schmid Elektronik AG Data & Telemetry Bootcamp 2026 27


https://www.mouser.ch/manufacturer/maxtena/

GPSSensor for Position and Speed
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Lap Distance [m]
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$GPGSV,3,3,12,27,02,029,17,28,27,150,38,30,78,078,33,15 : ’ o8
$GLGSV,2,1,08,65,25,037,,66,10,216,,71,03,036,,72,57,039 *C 79§ /
$GLGSV,2,2,08,79,05,327,,80,07,347,,86,42,154,,88,35,320,*60
$GPGGA,091807.0, - 0853.69975,N,11618.37098,E,1,08,1.1,500.5,M,48.C,M,,*5D
$GNGNS,091807.0, - 0853.69975,N,11618.37098,E ,AN,08,1.1,500.5,48.0,,*66
$GPVTG,144.6,T,144.8,M,0.0,N,0.0,K,A*2D e

$GPRMC,091807.0,A, -0853.69975,N,11618.37098,E,0.0,144.6,110601,0.2,W,A*10

$GPGSA,A,2,02,05,07,09,13,14,28,30,,,,,1.4,1.1,0.8*39 oo

$GNGSA A,2,02,05,07,09,13,14,28,30,,,,,1.4,1.1,0.8*27

$GNGSAA2,,,,10010115,1.4,1.1,0.8%20

$GPHWBIAS,13*3F 116301 1602 11603 118304 16305 116305 116:307 16300 16309

Longitude [deg]

Latitude [deg]
o
o
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Joulemeter for Electrical Energy
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Electrical Energy:Sensorfusion

CAN

/

Current [A]
— -

t Voltage [V]

Measures electrical Energy in Joules [J]
1 Joule [J] = 1 Wattsecond [Ws] = 1VAS=1Nm=1kgm?2s 2
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