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The projects



Why?
Basic idea; mimic challenges 
globalisa.on puts on global 
companies. Approach 
challenges with global 
student teams, supported by 
coaches. Real problems, real 
solu.ons!

Can our students match SU?

Strive for WOW results!

”Stanford alumni have founded a large number of companies, 
which combined produce more than $2.7 trillion in annual revenue 
and have created 5.4 million jobs, as of 2011”

Why Stanford?

(25 years of collabora/on with) #1 engineering school in the 
world.



50+ years of ME310

Product design program at Stanford (John 
Arnold)

• Human-centered design and 
Needfinding

Web: hJp://our310.stanford.edu 
The BTH-legacy: 
h"ps://www.productdevelopment.se/?page_id=1092 

Carleton, T: 50 years of redesign
h"ps://www.goodreads.com/book/show/51850292-me310-at-
stanford-university 

http://our310.stanford.edu/
https://www.productdevelopment.se/?page_id=1092
https://www.goodreads.com/book/show/51850292-me310-at-stanford-university
https://www.goodreads.com/book/show/51850292-me310-at-stanford-university


Corporate projects – cohorts of students

Corporate projects

Some 45 msek of project investments for BTH/LTU from external partners



Over the span of a year

Full year (3-quarter) course.
Go from a Wicked problem definition to a full 
functioning prototype between October and 
June
• Autumn: explore needs and problem space
• Winter: prototyping / exploring solution 

space
• Spring: bring it home, whatever way works
• (Summer: bring it in the company and define 

next year’s challenge)



Team of Teams

Team of Teams



Design thinking approach
Design Thinking invented by Stanford Design Division and IDEO

Some mindsets for innovation:



Ethos of Design thinking

Ethos of Design thinking



Some pillars of the ME310 course

Some pillars of the ME310 course



The lifecycle of an project



BTH Legacy
Tobias, Christian (student -04), Andreas, Ryan (student -16), 
Martin, Jenny, …

• Luleå University of Technology 1996 - 2011
• Blekinge Institute of Technology 2011 - …

Research
• Distance-spanning technologies
• Team based global innovation
• Knowledge Based Engineering

2005-06

2014-15

2017-18

2015-16

2007-08

2003-04
2005-06

2012-13

ReGlove2019-20

Volvo Oasis & Nomad

2021-22

2020-21

Volvo DNES

TOBIAS LARSSON

CHRISTIAN JOHANSSON ASKLING

RYAN RUVALD

MARTIN FRANK

JENNY ELFSBERG

ANDREAS LARSSON



A RESEARCH VEHICLE…

Students are our test subjects.. ;-)
We use the student projects to develop new engineering design 

methods. 
Similarly, Volvo have learned from the ME310 Design Thinking / 

Innovation Engineering approaches for their innovation initiatives … 

Where we collaborate in research with our partner companies



Volvo Group

STAKEHOLDERS: 
• Volvo Construc.on Equipment
• Volvo Connected Solu.ons
• Volvo Innova.on Labs

• Hub 335 @ Mountain View, CA (PhD thesis!)
• MACK Trucks / Volvo Trucks

(oben in collabora.on on 
highly interes.ng prompts 5-10 years out)



Key takeaways
• Teams spending time with each other outside the schedule during the week when they are gathered at Stanford are better at 

staying in touch throughout the year and are therefore able to utilize the full team’s insights and capabilities better. The years when 
team members only show up occasionally for the hang out time, and seemingly want to be elsewhere, reflected that lack of 
connectedness by more frustration and conflict, or disconnect later in the year.

• Teams that do not get the “one global team” feeling will not reach as far as the ones collaborating throughout the journey. Some
teams ended up with one Stanford delivery and one BTH delivery and connected these through storytelling

• Teams seem to reach further with their solution when the final convergence does not happen until the Stanford students visit in 
Sweden during spring break, therefore any attempt to converge prior to the spring break are challenged.

• Mutual interest for each other’s work and respect for each other’s competences within the local teams, and in the global team
significantly increases the quality of the final EXPE delivery, why the supporting cohort made sure the teams set up lightweight
knowledge sharing technologies (Bertoni & Larsson, 2011) and conduct joint meetings from the get-go.

• The quality of the EXPE delivery is higher when the full team engages in intense, co-located collaboration to get the showcase 
prototype and the auditorium presentation ready for EXPE. This meant that the BTH students arrived at Stanford 3-4 weeks prior to 
the EXPE. An intense and memorable experience for the team, and a significant time and money investment for all involved.

• Teams with a few individuals being appointed, or self-appointed, as leaders tend to lose a few individuals in the teamwork, so the 
team breaks up in subgroups. Teams where all feel equally responsible tend to stay cohesive and involved throughout the project.

• Teams that take on an ownership role, and act as this is their project, their shared accomplishment and do not just accept what the 
teaching teams are telling them become more cohesive and end up prouder and more satisfied with their experience.

A model to deeply engage with students in their early career, and get deeper collabora>on 
with the industries that need them, and cut across disciplines in educa>on. 

Can we make it a BTH model across all disciplines? (in real life)



“This is a great way for Volvo to attract talent because the way you attract 
talent is getting people excited to work for you, and by tapping into these ideas 

and interacting with  these students you’re learning first-hand what future 
candidates and future generations want to work with and what motivates 

them.” 

“If you can implement that when they’re ready to join the workforce – they feel 
invested already before they start working for you and your ideas. They know 
they were creating the ideas of the future; ‘I want to be a part of that future’.“

CHRISTOPHER KONNICK, 
HR BUSINESS PARTNER, VOLVO NORTH AMERICA

“The Volvo team this year have done an absolutely fantastic job. I can’t 
remember that I have seen this good balance between the two sides before, 

definitely not with all team members so equally involved and motivated. You 
would all have been proud if you had heard how well the students could explain 

every step of the journey, and every decision they made.”

“And what I loved the most, with my colleagues as audience, was how they 
emphasized the importance of an iterative process, the importance of low 

fidelity prototyping and the value of asking questions.”

JENNY ELFSBERG, 
DIRECTOR, VOLVO INNOVATION HUB 335 SILICON VALLEY

“What I think is beneficial with students is that they are new to these areas; with 
beginner’s mind and new perspectives.”

Also, the methodology that is used, starting from a Needfinding perspective, 
means that you go in with open eyes and not really have a solution in mind. You 

are not clouded by your surroundings.”

TOMMY HANSSON,
VICE PRESIDENT INNOVATION LAB AT VOLVO GROUP CONNECTED SOLUTIONS

”We use this collaboration to explore! It is very nice to also use the results of the 
collaboration to show what a group of engineering students accomplished during 

a course on 9 month. Especially the insights gained and the overall research 
conducted in the early stage is invaluable for our organization.”

“The big advantage for us as company is, that we can use the collaboration to 
take a glance at areas which might be of higher interest in the near future, 

without the bias of the big organization. The students bring in some new skills 
and another type of experiences.”

MARTIN FRANK,
COMPANT SPECIALIST, VOLVO CONSTRUCTION EQUIPMENT

VOLVO VOICES ABOUT ME310



PROJECT PORTFOLIO
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V-COM

 “You are never sure what the truck driver’s 
intentions are. Sometimes you think they 
have seen you, but they have not.”

“People are so stuck on their phones that 
they forget where they are walking.”

- Truck driver

- Pedestrian

USERS
Pedestrians, Cyclists, and Truck Drivers

.H\�LQIRUPDWLRQ�VRXJKW�E\�URDG�XVHUV�IRU�GHFLVLRQ�PDNLQJ�LQ�WUDɝF�
· Eye contact with driver
· Safe areas to occupy
· Determining intentions of oncoming vehicle (velocity, direction)

Current state of road communication:
· Light information is binary and therefore unclear and indirect
· Heavy Vehicle Operators feel blamed for accidents
· Lack of active safety systems that communicate directly to road users

Harmony between humans and trucks

THE PROBLEM
30-35% of total truck accidents result in fatalities or severe injuries for
 vulnerable road users like pedestrians and bicyclists

)RUHPRVW�DFFLGHQW�W\SHV�EHWZHHQ�URDG�XVHUV�DQG�WUXFNV�
30% crossing accidents
20% involve a Heavy Goods Vehicle making a turn

  - Volvo Trucks Safety Report 2017
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Road User Attentiveness Detection
using Machine Vision built with 
Deep Learning Network
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Driver eyesight projection via Headtracking

&RQȴUPDWLRQ�VLJQDO to spotted Road Users

Speedometer projection showing intention
 of oncoming vehicle 

Visualize vehicle manuevers

BENEFITS

Indicates safe spots around truck

7UDɝF�6DIHW\

Time2020 2025 2030 2035 2040

1

2

3

4

3

2
1

Precautionary safety system that assists
road users in navigating safely around trucks

Central communication console for autonomous vehicles

v-com

6HDPOHVV�ȵRZ�RI�WUDɝF�WKURXJK�FRQQHFWLYLW\�EHWZHHQ�
humans, vehicles, and the smart city 

Extended communication capabilities
1

2

3

4
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"The Pains of Today, The Concerns of Tomorrow”

Concerns of Tomorrow
As construction evolves, the user evolves to be the 
autonomous construction vehicles. They need:

Energy Connectivity
Constant 
Uptime

Future construction sites will be autonomous and electric. Current infrastructure is not flexible enough to 
manage the transition towards this future. We introduce Advance, a versatile system that is designed to 
attend to the various needs of the future construction site. Distributing modules that enable on demand 
energy, dynamic communication networks, and more, Advance establishes the first stepping stone in this 
transition. Enabling autonomy through modularity, with Advance the possibilities are endless.

Pains of Today
TodaǇ s͛ construction ǁorkers struggle 
with the following issues:

Inflexible  Power 
Infrastructure

Static Network, 
Signal Losses

Repetitive 
Manual Labor

Safety & 
Health Risks

Transporter
An autonomous and intelligent robot.

It receives information from site elements 
and determines the best time to act on 

the site using different modules.

Mobile Access Point (MAP)
Couples with and redistributes MAPs to 

optimize network coverage.

XChange
Automated PowerPack (Energy Storage 

Device) exchanging machine.
Replaces depleted packs with charged ones.

Transporter attachments that perform tasks 
satisfying needs in the construction siteModules

Corporate Liaisons:
Jenny Elfsberg
Martin Frank

Coaches:
Tyler Bushnell
Ryan Ruvald

D ANCE

1 2

3

4

2020 2025 2030 2050
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Dynamic Network w/ MAP

Energy Distribution w/ 
Xchange

More Modules Implemented 
(3D Printer, Maintenance)

Fully Autonomous System

1

2

3

4

Enabling the Future of Construction

System
Overview

Transporter
ManagerCV

CVCV

MAP Module

XChange
Module

User 
Interface

Maintenance 

Module

Autonomous, Electric 
Construction Vehicles

The Human Stakeholder 
Interacting w/ the SystemCV Needs Stakeholder Needs

Physical 
Exchange/ 
Interaction

Wireless 
Exchange/ 
Interaction

Simon Knutsson
Jennie Karlsson
Daniel Larmark
Natalia Baraslievska

Elliot Helms
Christopher Perez
Salvador Perez

B
u
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n
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s

C
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e

Environmental
Up to 70% Improvement

Social
Significant 

Improvement

Financial
Up to 80% 

Improvement

ENERGY USE EMISSIONS ENERGY 
EFFICIENCY 

Environmental Bottom Line

Without Advance With Advance

INITAL COST DOWNTIME 
COST

LABOUR 
COST

REPAIR 
COST

Financial Bottom Line

NUMBER OF 
ACCIDENTS

NOISE LEVELS OPERATIONAL 
TRANSPARANCY

Social Bottom Line
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trace

The team was challenged to look to the future of construction. With autonomous machinery on the
horizon, a major obstacle in the implementation of autonomous worksites is the unpredictable 
nature of construction, especially in material identification and handling. Huge amounts of material
are brought onto a site multiple times a day, and need to be located and accessed at specific times.
To add to this problem, ground space on a site is typically very limited. This regularly affects workers
on construction sites, causing delays and miscommunication between the many subcontractors.
TTo tackle this, the team designed a system to track all material entering a site, and organize it both
spatially and temporally. By discretizing a worksite by area and time of day, subcontractors can 
effectively claim areas to work and move both equipment and material without unintentionally 
coinciding at critical times.

WHY

PLACE
- Attach tag
- Tag uploads coords

- Reserve space
- Plan route

TRACKSETUP
- Delivery arrives
- Tag scanned
- Info uploaded

HOW

WHAT

Button press
displays info

Battery last months
on one charge

Velcro + strap
attaches to material

Low power mode until
movement sensed

Used by workers Identifiable by machines Optimized by machines Fully autonomous site

Rugged mobile case

Delivery database 
pushes info to tags

Barcode scanner insures
quick and accurate input

Device charged in dock

Noor Hassan Louise KrisƟan Chen Naser ShenliAlex

VISIONToday Future
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Machine Pod
The machine pod inte-
grates today’s machines 
into a connected system, 
by transmitting location 
and position data. The 
beacon light conveys 
the current status of the 
machine. 

TT

Qinye Liu
Xiang Zhang
Samuel Frishman

Hillevi Hallberg L
David Winqvist
Ryan Ruvald

Jenny Elfsberg
Martin Frank

Autonomous Construction Vehicles
 

, V

 

Smart Hard-Hat
The hard-hat system is 
made up of an integrated 
bone conduction headset 
and light indicator. This 
provides workers with 
reliable audio and visual 
communication. 

Wrist Mounted Display

Command Center

The display provides workers with machine trajactories and 
intentions in real time. The display serves as a platform that 
enables workers to interact with machines, and provides     
workers with insight into the autonomous systems knowledge.

Autonomous construction vehicles will operatate alongside human workers on construction sites 
within the next twenty years. As a leader in the construction industry, Volvo Construction        
Equipment (Volvo CE) aims to create a system that will enable efficient communication between 
human workers and automated machines. Such a system will increase safety and foster trust 
between the human workers and machines. 

The command center monitors the site for potential collisions. An 
alert is sent to the affected worker if a dangerious scenerio is 
detected. The alert changes the color status workers hard hat as 
well as the beacon light of the machine.

TRUST THROUGH COMMUNICATION
cx.Link
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URBAN MINING
The construction and demolition (C&D) industry in the US generates 350 million tons of waste every year. However, this material 
has the potential to be reused or recycled. In the future, mining new material will become more costly, and with new environmental 
sustainability regulations, it will become imperative to reuse material onsite. This will eliminate the need to quarry new material and 
reduce carbon emissions from trucking. Volvo Construction Equipment values environmental sustainability and aims to be at the 
forefront of urban mining.

THE NIX
Currently there is no way to effectively store large volumes of aggregate material on a jobsite. The NIX decreases material 
footprint area enabling onsite reuse. This reduces trucking, which decreases carbon emissions and mitigates traffic 
disruption. Using the NIX to make C&D projects less disruptive, a contractor can reduce the risk of community push back 
and litigation. The NIX system leads to environmental, social, and monetary benefits.

Gustav Kågesson

Karin Dahlqvist

Niklas Nilsson

Zainalabidin Tahir

Oskar Erlingsson 

Simon Ha

Victor Söderberg

Jared Ostdiek

Kristine Bunker

Teresa Tombelli

Tom Owlett

Volvo Liasons:

Jenny Elfsberg

Martin Frank

Coach: Michael Balsamo

The NIX can 
be used in 

conjunction with 
onsite sorters, 
crushers, and 

batch plants 
creating a circular 

economy on the 
jobsite. 

Collapsible design enables 
for transport of 100 units. 

The robust RotoSlide Hinges 
enable fast onsite setup with 
two workers.

The NestRight base allows 
for safe stacking of up to 10 
NIXs for months of storage.

The NIX can be filled and moved with equipment already 
on the jobsite.

The FlexFold bottom provides 
controllable material release.

The modular design of the NIX allows it be assembled into a hexagon 
or square. The hexagon holds 4 cu yds of material and costs $650. The 
square hold 1.6 cu.yds and costs $450.

1

2 5

43

Modular Design System Overview20
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310x
compact concrete planer

team:        Kezia Alfred // Tim Martin // Calder Hughes // Jack Brody // 
                 David Andersson // Zhenqing Gao // Yi Chai
  

Liasions:   Andreas Nordstrand // Jenny Elfsberg

Coach:       Michael Balsamo

background

solution

benefits

key specs

As natural resources become increasingly scarce, there is 
Ă�ŐƌŽǁŝŶŐ�ĚĞŵĂŶĚ�ƚŽ�ƌĞĐŽǀĞƌ�ŵĂƚĞƌŝĂůƐ�ĨƌŽŵ�ĞǆŝƐƟŶŐ�
ƐƚƌƵĐƚƵƌĞƐ͘�dŚĞ�ĐŽŶĮŶĞĚ�ƐƉĂĐĞƐ�ĂƐƐŽĐŝĂƚĞĚ�ǁŝƚŚ�ƵƌďĂŶ�
ĚĞĐŽŶƐƚƌƵĐƟŽŶ�ŶĞĐĞƐƐŝƚĂƚĞ�ĐŽŵƉĂĐƚ�ĞƋƵŝƉŵĞŶƚ͘�dŽĚĂǇ�
ƚŚĞ�ŽŶůǇ�ŽƉƟŽŶ�ŽŶ�ũŽďƐŝƚĞƐ�ĂƌĞ�ũĂĐŬŚĂŵŵĞƌƐ͕�ǁŚŝĐŚ�ĂƌĞ�
labor intensive and hazardous to use. In order to more 
ĞīĞĐƟǀĞůǇ�ƌĞŵŽǀĞ�ŵĂƚĞƌŝĂů�ĨƌŽŵ�ƚŚĞ�ƵƌďĂŶ�ůĂŶĚƐĐĂƉĞ͕�ƚŚĞ�
ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŶĞǁ�ŵĂĐŚŝŶĞƌǇ�ŝƐ�ŝŵƉĞƌĂƟǀĞ͘�dŚŝƐ�ĞƋƵŝƉ-
ŵĞŶƚ�ŵƵƐƚ�ďĞ�ĂďůĞ�ƚŽ�ĂĐĐĞƐƐ�ĂŶĚ�ǁŽƌŬ�ǁŝƚŚŝŶ�ĐŽŶĮŶĞĚ�
ƐƉĂĐĞƐ�ĂŶĚ�ĂƌŽƵŶĚ�ƉĞŽƉůĞ͕�ƐĂĨĞůǇ͕�ƋƵŝĞƚůǇ͕�ĂŶĚ�ĞĸĐŝĞŶƚůǇ͘�

- 1000 ft indoor remote control range
- 1 foot/second max planing speed
- 62 cubic feet/hour removal rate (equivalent to            
two jackhammer operators) 
- 90 dB from 15 ft (vs. jackhammer at 115 dB)
- 29.5” x 60” footprint
- 950 lbs

The Volvo 310x is electrically driven by two 1 HP DC 
motors and 40:1 gearboxes. The drive motors are 
ĐŽŶƚƌŽůůĞĚ�ďǇ�ƚŚĞ�ZŽďŽƚĞƋ�D��ϮϰϲϬ�ƐƉĞĞĚ�ĐŽŶƚƌŽůůĞƌ�
ĂůůŽǁŝŶŐ�ĨŽƌ�ďĂƩĞƌǇ�ƉŽǁĞƌ�ĂŶĚ�ƐĂĨĞͲĚŝƐƚĂŶĐĞ�ƌĞŵŽƚĞ�
ĐŽŶƚƌŽů�ŽƉĞƌĂƟŽŶ�ĂƐ�ǁĞůů�ĂƐ�ƉŽƚĞŶƟĂů�ĨƵƚƵƌĞ�ĂƵƚŽŵĂ-
ƟŽŶ͘��dŚĞ�ƐƚĞĞů�ƉůĂŶŝŶŐ�ĚƌƵŵ�Ăƚ�ƚŚĞ�ƌĞĂƌ�ŝƐ�ƚƵƌŶĞĚ�Ăƚ�
ϭϴϬϬ�ZWD�ďǇ�Ă�ϳ͘ϱ�,W����ŵŽƚŽƌ͘���ŵĂŶƵĂů�ůŽĐŬŝŶŐ�ĐĂŵ�
ŵĞĐŚĂŶŝƐŵ�ůŽǁĞƌƐ�ƚŚĞ�ƉůĂŶĞƌ�ƚŽ�Ă�ĮǆĞĚ�ĞŶŐĂŐĞŵĞŶƚ�
ŚĞŝŐŚƚ�ĂůůŽǁŝŶŐ�ƚŚĞ�ŽƉĞƌĂƚŽƌ�ƚŽ�ƌĞŵŽǀĞ�ĐŽŶĐƌĞƚĞ�ůĂǇĞƌ�
ďǇ�ůĂǇĞƌ�;Ϭ͘Ϯϱ͟Ϳ͘

,ŝŐŚ�ƚŽƌƋƵĞ�ŵĂŬĞƐ�ĨŽƌ�ƐŵŽŽƚŚ�ƉůĂŶŝŶŐ�ĂŶĚ�ĞĂƐǇ�ƚƌĂǀĞů�ŽǀĞƌ�
ŽďƐƚĂĐůĞƐ͘��ŝīĞƌĞŶƟĂů�ƐƚĞĞƌŝŶŐ�ĂůůŽǁƐ�ƚŚĞ�ǀĞŚŝĐůĞ�ƚŽ�ŵĂŶĞƵ-
ǀĞƌ�ŝŶ�ƟŐŚƚ�ƐƉĂĐĞƐ͘���ĞƌŽ�ĞŵŝƐƐŝŽŶ�ďĂƩĞƌǇ�ƉŽǁĞƌ�ĂůůŽǁƐ�ƚŚĞ�
ǀĞŚŝĐůĞ�ƚŽ�ƚƌĂǀĞů�ǁŝƚŚŽƵƚ�ďĞŝŶŐ�ƌĞƐƚƌŝĐƚĞĚ�ďǇ�ĐŽƌĚƐ͘��ƚ�Ϯϵ͘ϱ͟�
ǁŝĚĞ�ƚŚĞ�ϯϭϬǆ�ĐĂŶ�Įƚ�ƚŚƌŽƵŐŚ�ƐƚĂŶĚĂƌĚ�ĚŽŽƌǁĂǇƐ͕�ŐƌĂŶƟŶŐ�
ŝƚ�ŐƌĞĂƚĞƌ�ĂĐĐĞƐƐ�ƚŽ�ĐŽŶĮŶĞĚ�ƌŽŽŵƐ͘�dŚĞ�ŵĂŶƵĂů�ůŽĐŬŝŶŐ�
ĐĂŵ�ŵĞĐŚĂŶŝƐŵ�ĂůůŽǁƐ�ƚŚĞ�ŽƉĞƌĂƚŽƌ�ƚŽ�ĐŽŶƚƌŽů�ƚŚĞ�ƌĂƚĞ�ŽĨ�
ĞŶŐĂŐĞŵĞŶƚ�ĂŶĚ�ŵŽǀĞ�ĂǁĂǇ�ĚƵƌŝŶŐ�ŽƉĞƌĂƟŽŶ͘�dŚĞ�
ĚŝĂŵŽŶĚ�ƉůĂƚĞ�ƐŬŝƌƚ�ĂŶĚ�ǀĂĐƵƵŵ�ƐǇƐƚĞŵ�ĐŽŶƚĂŝŶƐ�ĚƵƐƚ�ĂŶĚ�
debris.

Steel planing drum with replaceable
carbide teeth

DC powered drive system

Planing motor
Noise and dust skirt

Cam mechanism

20
13

/1
4:

 31
0X

VO
LV

O 
CO

NS
TR

UC
TIO

N 
EQ

UI
PM

EN
T



20
12

/1
3:

 ID
ÉU

M 

VO
LV

O 
CO

NS
TR

UC
TIO

N 
EQ

UI
PM

EN
T/

MI
CH

AN
O



2007/08: MÍMIR (with PIEp & LTU)

IMMERSE GLOBAL



Nösphere
ME310 2005-2006

Stanford University

Team Members
Alissa Burkholder
Joe Laubach
Ben McCloskey
Hiten Parmar

Coach
Machiel Van der Loos

Luleå Technical University

Team Members
Göran Månsson
Magnus Åström
Peter Berglund
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Mattias Bergström
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Contact Info
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Web
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05-06/index.php/Projects/
SiriusWellBeing

Background

The aging of the world’s population is 
a growing concern for all generations. 
Over the next few decades, the 
coming retirement of the Baby 
Boomers and the lengthening life 
expectancy of individuals will create 
a demand for elderly care services 
that will outstrip current resources. 
Even today, the quality of life in 
nursing homes is far from ideal, 
leaving a large potential for a novel 
product or service.

To explore this potential, a new elderly care facility is being 
constructed in Luleå, Sweden in collaboration with the EU-
project “Our Life as Elderly.” This new facility is intended to serve 
as a world-leading model for modern elderly care, providing a 
complete sense of wellbeing for its inhabitants. Team Sirius was 
tasked with creating a product or service that enhances the 
wellbeing of elderly persons in the latter stages of life.

Vision

With the goal of enhancing 
physical, emotional, and 
social wellbeing, Team Sirius 
focused on a method to 
encourage activity through 
multi-sensory stimulation. In 

early stages of prototyping, this concept took the form of a 
hallway through which residents would be motivated to walk, 
using the appearance of personalized pictures on the walls with 
pleasurable lights, sounds and scents. The team later moved 
from the concept of a multi-sensory environment to a tangible 
product that can provide similar stimulation.

•
Nösphere
ME310 2005-2006

Internal Projection
The Nösphere is free to rotate 
about a single axis. The image is 
created using internal projection, 
the also has the ability to provide 
a click function, similar to a 
typical scroll wheel.

Components
a. Computer
b. Projector
c. Primary Mirror
d. Large inner diameter bearing
e. Aluminum frame
f. Secondary mirror holder
h. 22 in polycarbonate sphere
i. Axis of rotation

Design Development 

Team Sirius developed the Nösphere, a 22 inch diameter ball, 
which is used to interact with media in an unconventional 
fashion. The sphere stands approximately two feet off  the 
ground (ideal wheelchair height) and rotates around a vertical 
axis at an angle of 30o. Using Flickr, an online photo album, 
residents or caretakers input a key phrase into a hidden 
computer using a keyboard, 
and a set of matching 
pictures appear on 
the ball (e.g. animals, 
sunsets, pictures 
of their 
family and 
f r i e n d s ) .  
The image 
is projected 
on the surface of 
the ball, and as the 
elderly user rotates 
the sphere, one image 
rotates off  the ball as a 
new one rolls into view. When 
testing the original concept of the Nösphere in a nursing 
home, Team Sirius observed obvious excitement in elders as 
they physically manipulated the ball and in return saw images 

How it Works

ME310 2005-

2006
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TEAM ABBOTT 
Future Blood Glucose 

Meters 

 
Stanford Members: 

Ihab Daouk 
Karthik Manohar 

Nick Reddy 
David Yao 

 
Luleå Members: 

Maria Hedin 
Elin Karlsson 

Maria Marklund 
Erik Mossing 

 
Corporate Liaison: 

Jonathan Wyler 
Abbott Diabetes Care 

 
Coaches: 

David Grossman 
Mattias Bergstrom* 

Christian Johansson* 
(*Luleå) 

 

Project Background and Goals 
Diabetes, a disorder affecting millions of people across all age 
groups, is forcing those afflicted to grapple with sudden changes in 
lifestyle, diet, exercise and healthcare costs. A critical component in 
this new lifestyle is the blood glucose meter – a device that 
measures a patient’s blood glucose concentrations in milligrams per 
deci-Liter. Through interactions with users, Team Abbott learned 
that many existing meters do not fully harmonize all the needs of a 
complete diabetes management program and that the meters that 
attempt to do so are complex and awkward. 
 
Team Abbott‘s solution to the problem focuses on juvenile 
Diabetes, and consists of a meter that encourages better self-
management of diabetes by providing behavior-improving 
feedback.

A Collaborative Design Effort 
The Stanford University team is partnered in this endeavor with a 
team at Luleå Technical University, Sweden. The teams developed 
a close relation through brainstorming and collaborative design 
sessions that helped generate a multitude of concepts and allowed 
for distributed development at latter stages of the project.  

Fig 1. The blood 
glucose testing 

procedure with the 
user in the center, 
utilizing the results 

of each test to enact 
lifestyle changes in 

diet, exercise and 
medicine.

RESEARCH IN USER INTERFACES 
FOR FUTURE BLOOD 

GLUCOMETERS 

 

 

 Team Vision and Development Strategy 
Team Abbott’s research and prototyping efforts led the design 
process through two joint paths, continuously refined by expert 
opinion and user feedback: 
 

x Design an innovative, playful and highly portable meter 
that appeals to children. 

x Turn the Informative Feedback for Kids concept into reality.

Informative Feedback 
 for Kids 

 
x Set up a diabetes 
management plan, follow it 
and watch it in action. 
 
x Detect correlations and 
compute smart averages for 
the user’s blood glucose 
and other lifestyle 
information. 
 
x Make medication intake 
suggestions based on the 
user’s body, current 
performance and specified 
targets. 
 
x Suggest automatic 
reminders and alarms to 
complete the entire self 
management cycle. 
 
x Implement Operant 
Conditioning to educate the 
user and help correlate 
symptoms with results 
through positive behavior 
reinforcement.  

Fig 3. Software Interface of Informative 
Feedback for Kids:  6 user modes that 
implement smart information 
management and positive behavior 
reinforcement. 

Final Design: The Twist 
Team Abbott’s design efforts culminated in the production of Twist, 
a modular glucose meter that complements and interacts with a 
software simulation of the various user modes of Informative 
Feedback for Kids. An ultimate validation campaign at the Lucille 
Packard Children’s Hospital confirmed many of the design features 
and provided valuable opportunities for future work. 
 

Fig 2. Feature diagram of the modular Twist meter. 
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8

The project aim was to prolong elders’ independence
and enhance their quality of life. It was also intended
to encourage elders to maintain and expand their
social networks.The solution was to use intelligent
systems at home that control the user’s physical and
social activity level. By using this system, a relative or
caregiver gets a better insight into the elder’s life.The
system also encourages physical and social activities by
creating active networks among elderly people,
facilitating lines of communication that encourage
them to socialize with other elders.

A feasible scenario is a widow in her early seventies
living on her own. She has a son who is in the middle
of a stressful career and family life. He does not have
the time to check in on his mother as often as he
would like to.Thanks to the INTELiCARE system,
he can get a glimpse of his mother’s social and physical 

INTELiCARE

The Luleå INTELiCARE team.

The Social Health Monitoring System.

INTELiCARE is a project where Luleå students 
collaborated with students from the Royal 
Institute of Technology, Sweden, and 
Stanford University, USA, on a commission 
from technology corporation Intel.

9

activities. He can see her routines and her social and
physical activities as well as being able to send a signal,
to which she can respond to indicate that everything is
okay.

His mother can see her friends’ keenness to contact
her and she can signal her social availability to them.
She can also send a signal to her son to say that every-
thing is okay.Another possibility with this unit is that
she can counteract cognitive decline by viewing images
and explanatory text of relatives and friends by
projecting these images and texts with the unit on, for
instance, a table or a wall.

The system consists of three main components:
1. Communication device for next of kin
2. Communication device for the elders
3. Communication system

Communication device for next of kin
This device enables relatives to monitor how the elder
person’s routines and social and physical activities are
going. By receiving different vibration patterns from
the unit the different activities can be interpreted.
There is also a possibility to send a ”ping” signal to the
elder, a signal that can mean whatever the customer
wants.

Communication device for the elders
This unit gives the elders the possibility to see what
their friends’ availability is at the moment. If they
browse through the names of their friends they can 
see if they want to socialize or not.

Communication system
The communication system is a computer system that
connects the two devices and it consists of a number 
of sensors in the home of the elder.The sensors sense 
a range of activities that thereafter are interpretered and
translated into the three main activities that can be seen
on the communication device for the relative.

The project was carried out using a product
development methodology that aims to give students 
a solid foundation for carrying out any product
development project in the future.The methodology
aids the development work by giving a structured way
of carrying out the project and seeing to it that the
needs  of the user are satisfied with the new product or
service.

Result
The result presented in May was the system with the
two included devices that has been successfully given
the properties that the project group aimed for.A few
new creative functions have emerged that aim to fulfil
and further exceed the user’s expectations.

Looking back on this project, having used this
product development methodology in a distributed 
collaboration with Stanford University and 
the Royal Institute of Technology, the 
INTELiCARE members feel they have 
been successful in creating new solutions 
that promote the wellbeing of elderly 
people.

3D model in Alias|Wavefront Studio Tools.

2003/04: INTELiCARE (with LTU/SIRIUS) 
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Imagine yourself going up a steep grade in the dead of
winter.There is a light dusting of snow and a thin layer 
of ice on the ground because it was warm the day before.
You can barely keep yourself from falling let alone walk
up the hill.That wing-flapping motion with your arms
isn’t helping. Now imagine that same scenario but this
time in a wheelchair that is meant for traversing linoleum
floors. If you thought you were getting nowhere walking,
try spinning around for a while!

The Task
CRE[ATIVO]2 is part of the Design for Wellbeing
initiative, and its main goal is to enhance the wellbeing 
of persons with disabilities by using their description 
of needs as a starting point for product development.

The team started out with only one set of keywords
to frame the scope of the project: active, winter, leisure time.

CRE[ATIVO]2

– mobility devices for 
an active lifestyle

6

In this international project students worked on
expanding today’s concept of mobility devices for active
users. The primary goal was to address the challenges
that people with disabilities face due to winter
conditions.

7

From these words the team started to focus on mobility
devices.Through rigorous needs analysis and bench-
marking of current solutions the group discovered the
need for winter-adaptable manual wheelchairs.Thus,
the mission statement for the CRE[ATIVO]2 project
was formulated:
To develop a safe mobility device that is easy to maneuver on
varied terrains and in multiple weather conditions.The device
should also improve user access to facilities and transportation,
while being easily transportable.

International Cooperation
The work has been conducted in an iterative
development process on a global scale. Eight students
from Luleå University of Technology and four students
from Stanford University, USA, have worked together
as a single team, where each geographically separated
group has contributed its own skills and viewpoints,
both culturally and professionally, to solve the task.

This, together with the fact that the two universities
have different theories of approaching product
development, has allowed the team to apply the best of
both worlds during their work.All participants were
also exposed to technologies supporting collaborative
design, providing crucial experiences in multinational
teamwork.

Results
Through numerous concept generations and
evaluations, a light-weight composite wheelchair and 
a tire cleaning system was developed. By using
composites instead of metal, the weight of the
wheelchair was reduced, thus allowing for the addition
of extra features while still keeping the chair lighter
than the most popular chairs on the market today.
A center of gravity adjustment feature was added,
whereby the user can adjust the center of gravity
position while in the chair.This allowed for the

backrest to be adjustable in different positions, giving
the user added comfort.Traction in winter was
improved by the addition of clip-ons with a unique
tread pattern.

Finally, a wheel cleaning device was created to help
the user to clean the chair before entering the house
during late winter and early spring, when pavements
are wet and dirty.
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Side-Winder 
Manual Wheelchair  

Tire Cleaning System 
 
 

 
Stanford Team Members:  Karlin Bark, Jeremy Melul, James Parle, and Brett Swope 
 
Background: 
 
The goal of the project is to improve the wellbeing of those who use assistive mobility devices, keeping in 
mind the terms active, winter, and leisure.  Through extensive research, benchmarking and needfinding 
TeaMate discovered a need for a device that prevented active manual wheelchair users from tracking dirt 
and water into their homes.  It was discovered that wheelchair users tend to be less active due to the 
hassle of having to clean their tires each time they enter their home. 
 
Designing a Better Rag: 
 
There is currently no product on the market that is capable of quickly, effectively, and cheaply cleaning a 
manual wheelchair user’s tire and most wheelchair users are relegated to using a rag.  The Side-Winder, 
named after the sideways path that occurs during the cleaning process, is designed to address the need 
for a low cost tire cleaning system for active manual wheelchair users that is intuitive to operate and 
reliable.  The design was developed using user feedback as the primary driving force.  Extensive 
prototyping and testing insured that the Side-Winder fulfilled the design requirements.  
 
How the Side-Winder Slithers: 
 
The Side-Winder is designed to both wash and dry the user’s tires making it suitable to remove dirt, snow, 
mud, water, gravel and other debris from the wheelchair’s tires year round.  The Side-Winder tire cleaning 
system for manual wheelchair users can easily be placed just inside the entrance of a home or any other 
suitable location around the house.  The device accommodates nearly all wheelchair geometries that are 
currently on the market and custom wheelchairs.  The tires are cleaned by rotating them in a washing 
trough, which contains brushes immersed in water.  The brushes and water combine to remove the dirt 
from the tire tread.  A drying trough, next to the washing area, is equipped with highly absorbent material 
to dry the water off the tires.  After these two main stages, the cleaning process is complete. The Side-
Winder uses a six step process to clean the user’s wheelchair tire.  These intuitive steps are summarized 
and are visually represented in the storyboard below.   

 

 

Design Specifications: 
 
 
 
 
System Specifications 
 
Overall Height:    1.75 in 
Overall Width:    3 ft (with carpet) 
Overall Length:    5 ft (with carpet) 
Volume:   0.6 ft3 
Weight:    20 lbs 
Maximum capacity:  350 lbs 
Instruction time required:  3 minutes 
  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

The Side-Winder body and troughs are 
constructed out of rugged ABS plastic and the 
washing support rollers are constructed of Delrin 
plastic.  The support bars and drying rollers are 
constructed of Aluminum and Polyvinyl alcohol 
(PVA) respectively.  The main subsystems of the 
cleaner are the two Washing Troughs, the two 
Drying Troughs, and the Body.  The Washing 
Troughs each contain two Delrin rollers, a 
washing brush, a fling prevention brush and a 
sealing lid.  The two drying troughs each contain 
two Delrin rollers and two ultra-absorbent PVA 
rollers.  All four troughs slide into the body to 
form the cleaning system and the Aluminum 
bars allow the user to adjust the system width to 
accommodate various wheelchair sizes.   

 
 
System Features: 
 

- Easy to grasp handles on both the washing and drying troughs 
- Removable plastic rollers for cleaning 
- Customized brush pattern to clean the entire tire tread 
- Curved on/off ramps to align wheels into the device 
- Adjustable bars to adjust the width of the device to accommodate various wheelchairs 
- Anti-fling brush to stop water from spilling out of the device 
- Lid to easily transport washing trough without spilling water 
- Cleans tire completely in less than 2 revolutions 
- Highly absorbent PVA drying rollers to dry the tires 

PVA Drying 
Roller 

Centering 
On/Off Ramp 

Hard Plastic 
Rollers (Uni-
directional) 

Drying 
Trough 

Washing Trough
w/Lid 

Width Adjusting 
Bars 

Washing Brush 
(not seen) 
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