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The Shell Eco Marathon at the

NIWeek Keynote 2016



Or: 20km with a single 

tea spoon of fuel

from London to Rome and back…(3700 km)



11`000km with 1 Liter of Gasoline !

drive around

the world for

euro 10.00 …











• ICE : Internal Combustion 

Petrol, Diesel, Liquid Fuel from Gas/Ethanol

Different Energy types

• BE : Battery Electric

• H2 : Hydrogen powered fuel cells



Urban Concept Prototypes
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Urban Concept Class
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SHELL ECO MARATHON
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1st Generation



2nd Generation
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2nd Generation Monolith…



3rd Generation

CAN
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Power

Switches

+Energy

meter

CANUSB RS485EEPROM Relays



Telemetry System



Smart Sensor Nr. 1 : Liquid Flowmeter (ICE Cars)



Smart Sensor Nr. 2 : Joulemeter (BE-Cars)



Kit Distribution



Kit Mounting



Troubleshooting



Tech Inspection



Software: Conways Law





India

Grenoble

AmsterdamLondon



1990 2000 2015

Spaghetti Lasagne Ravioli



Transponder

liquid

flow 

meter

gas

flow 

meter

joule

meter

power

relay
IMU

energy

meter
GPS 3G/4G WIFI

Sensor Interface (Microservices)

Embedded Linux application 

and onboard diagnostics

TCP

MQTT/JSONMQTT Broker

and Cloud Services

Tablet

Software Architecture



Simulating the sensor Services 



Debugging the Sensor Services

Simulating the Application:



Regression Testing for the
sensor services and the
whole system

//, ======================================

//, ===== SEM Regression Test ============

//, ======================================

init

#LOOP_2#7#

set device,0,300#I_2#

#LOOP_2#

#LOOP_1#1#

//, = Test No #I_1# =

//, RELAIS,LJ,,Power,0

serial open,COM1,115200

wait,1000

//, RELAIS,LJ,,Power,1

//, wait,60000

//, *   Login

#LOOP_3#2#

serial write,COM1,imx6

wait,2000

#LOOP_3#

serial write,COM1,cd Services    

wait,40

//, == Basic Tests 

#include#inc\H2FlowService.inc#

#include#inc\LiquidFlowService.inc#

#include#inc\DoutService.inc

. . .

(eg. booting tests)

Scripted test step execution

with loops, jumps etc



Scanning the GPS-Location +Battery Status



Queued State 

Machine

+Functional Global 



GPS Headaches in the Canyons of Detroit





BAD  GOOD ☺





Onsite Optimizing the Smoothing Algorithm





Live Data at the Drivers World Championship







Aggregating the Data to help the Teams



Optimizing Processes and Procedures



Team Collaboration at ist finest



Daily Review: What did we learn today ?



Developing new Processes and Procedures

overnight with Google Sheets



From Development to Executable Results



Handling the daily changing Manuals



❸
#Make the Future

Cool Energy

Tools,Data,Processes

4G,GPS,IOT,Cloud

Hardware/Software

#MakeTheFuture

What if your Idea 

could change the World ?

 Check on Youtube



Focus on Emotion, Enjoyment and more…



New Category: Autonomous Vehicles



Leverage Graphical Programming to the SEM



Linux Linux+LabVIEW



Use the powerful Programming Models



Use the powerful Programming Models





50 Countries

800 Universities

8000 Students
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Schmid Elektronik AG

Mezikonerstr.9

CH-9542 Münchwilen

Tel: +41 71 969 35 90

Fax: +41 71 969 35 98

info@schmid-elektronik.ch

www.schmid-elektronik.ch

Schmid Elektronik AG is an internationally active solution provider of 

electronics, services for development, production and system integration, 

graphically programmable embedded computing solutions with LabVIEW and 

measurement devices for rail maintenance. The independant SME is specialized 

for small and  medium sized series and prototypes and stands for speed, 

flexibility, creativity and industrial grade quality (ISO9001:2008). From 

stationary power electronic equipment to mobile low-power and standby 

applications. From computer boards and OEM modules to complete turn key 

solutions. From electronics/mechatronics,  automation/robotics and 

transportation/railway, building and security technology to 

medical/MIL/avionics. 

Marco Schmid

Marco.schmid@schmid-elektronik.ch

System Engineer FH

CEO and board member


