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Text Box
Cover image of statue is created 
in Ken Museth's research group!



REDAKTIONEN

Naturvetare som ar matematiker eller ar-
betar med datorer réknas inte alltid in i
begreppet "naturvetare”. Om matema-
tik och datavetenskap ar naturvetenskap
dverlater jag garna at de larde att tvista
om. | praktiken &r det i vart fall utomor-
dentligt svart att dra en grans mellan na-
turvetare & ena sidan och matematiker
och datavetare & den andra.

Datavetenskap och matematik har all-
tid varit viktiga stédamnen fér de andra
naturvetenskaperna. Dessutom arbetar
manga naturvetare inom dessa omraden
trots att de bérjade sin karriar med en an-
nan naturvetenskaplig inrikining. Hur
som helst - de matematiker och datave-
tare som kanner sighemma bland natur-
vetare ar definitivt valkomna bland Na-
turvetarens lasare.

Just det h&r numret av Naturvetaren ar
vigt at IT. Manga spannande saker ar pa
gang och det galler framfér allt Linkd-
pings universitet och Campus Norrko-
ping. De har blivit varldskadnda for sin
formaga att visualisera vetenskapliga
data. Dennakunskap h allning-

i i Las till exempel
om fysikern Ken Museth, som anlitades
som radgivare till filmen The day afte
tomorrow for att specialeffekterna skulle

INNEHALL NR b

bli mer verklighetstrogna.

Databranschen haller sa sakteliga pa
att dterhamta sig efter nagra tunga ar fyll-
da av uppsagningar. De har varit kannba-
ra har pa Naturvetareforbundets kansli,
med manga ledsamma arenden. Tyvarr
har sedan en tid en annan bransch med
manga naturvetare, namligen bioteknik-
sektorn, tagit over stafettpinnen. Jag
hoppas att AMS har ratt i sina prognoser
och att arbetsmarkandslaget forbattras i
host. Manga naturvetare ar oroliga for sin
framtid och det blir inte battre av att ar-
betsformedlingarnas daliga kunskap om
akademiker i allmanhet och naturvetare i
synnerhet, som kommer fram i en rapport
frén SACO, som refereras pds. 17.
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Ken
Rectangle
Still frame from the movie Scooby Doo 2 by Frantic Films, developed using techniques by Ken Museth.

Ken
Polygonal Line
Read for example about physicist Ken Museth who was hired as a consultant for the movie The Day After Tomorrow in order to help in achieving more realistic special effects.

Ken
Rectangle
Front-cover: Visualization in the movie industry. Image: Ken Museth
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IT fran Linkoping erdvrar

variden

Sverige arett avde ledande IT-landernai Europa, och ddrmed varlden. Viligger
hogt i antalet internetanslutningar per capita. Vilag 2004 fyra i antalet person-
datorer percapita, arvérldens webbvanaste nation, fler svenskar anvéander
internet 4ninédgot annatland, vi har fler mobiltelefonabonnemang an inne-
vanare och rankades for fjarde aret i rad hogst pa IDC/World Times Information
Society Index. Sa aven om det finns tecken pa att Sverige &r pd vag att tappa sin
tatposition sé liggervi fortfarande synnerligen Iangt framme.

TEXTER KIM BERGSTROM

n av de platser dar man arbetar med
Emorgondagens svenska informations-

tekniska storverk dr Linkoping. Eller
Linkopings universitet ska man egentligen
siga, eftersom Campus Norrkoping ir syn-
nerligen delaktiga i detta. Vid universitetet
bedriver man forskning i vérldsklass pa IT-
omridet och man har dvenknoppatavforetag
med bokstavligt talat hela virlden som
spelplan.

P3 de foljande sidorna kommer du att fi
mota ett antal av alla dessa personer. Det de
har gemensamt ér att de alla arbetar med re-
volutionerande tekniker.

Du kommer ocksd att fi mota Per-Ola
Kristensson, som arbetar pd en likaledes re-
volutionerande metod att mata in textisma
barbara enheter, som handdatorer och mo-
biltelefoner.

Jonas Lindqvist och de andra i Meqon ar-
betar pd en fysikmotor till dataspelsin-
dustrin. Det racker inte ldngre med att kun-
nagoraschysstaanimationer, nuskaindivider

och foremal

Enavdessair Ken Museth, som r professor
idatorgrafik ochbland mycketannatharhjilpt
NASA hitta nya och revolutionerande energi-
snala motor-
vigar mellan
planeterna
och som ha-
de sina fing-
rar (eller kan-
ske snarare
algoritmer)
med nir de
som gjorde
The Day Af-
ter Tomorrow
skulle simu-
lera
krafterna.

B

i
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natur-
Jonas Lindqvist, VD pa Megon.

rora sig pa ett
realistiskt satt
ocksd. Detta
blir inte minst
viktigt ndr
nista genera,
tion spelkog-

Per-0la Kristensson, doktorand i

armotafin
datavetenskap. farmota finns

Bjorn Olsson,

Anders Ynner-

man och Reiner Lenz som arbetar rnt‘d me-

toder foratt visualisera meteorologiska data.

Till en borjan for visualisering av prognoser,

men metoden kan generaliseras till att visua-
liseraklimatmodeller.

Du fér heller inte méta Henrik Eriksson

péd Kognitions-
vetenskapen

som arbetar
med elektro-
niska parmar.
Han har —lik-
som de flesta
avossandra—
insett att det
papperslosa
kontoret i bis-
ta fall var en
trevlig  illu-

Ken Museth, professor i dator-

) sion, datmin-
grafik. ’

stone pa kort

sikt. Han har
dirfor istillet skapat ett system som elektro-
niskt haller reda pd dina papper.

Med hjilp av elektroniska etiketter pa
papperen och lite elektronik i ryggarna ska
pirmarna kunna halla reda pa om papper
saknas, om ndgot har hamnat fel och var i
pirmen ett visst papper finns.

Han arbetar ocksd med SCB for att med
hjilp av smarta sokverktyg gora byrins
enorma lager av statistik lattareatt soka .

Vem vet—hankanske dyker uppiettannat
nummer av Naturvetaren. Tills dess far du
botanisera bland hans minst lika intressanta
kollegor. |
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Ken
Rectangle
IT from Linköping conquers the world

Ken
Polygonal Line
One of these is Ken Museth, professor in computer graphics. Ken has among other things helped NASA find new and revolutionary energy efficient highways between the planets and he had his fingers (or rather his algorithms) involved when the people making The Day After Tomorrow wanted to simulate the forces of nature

Ken
Rectangle


Ken
Rectangle
Ken Museth, Professor in Computer Graphics

Ken
Line
The captions for the images should be swapped! A simple mistake by the publisher.


TEMA:
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Fejkade stormar och hjarntumorer —

Kens visualiseringar harmanga anvandningsomraden

Ken Museth dren dansk karnfysiker som via CalTech, NASA och Hollywood sad-
lade om till den del av datorgrafiken som kallas visualisering. Det innebar att
han gorvisuella, datorgenererade representationer av vetenskapliga data. Nu
arhan professorvid Linképings universitet.

en Museths dr professor i datorgrafik.

Med tanke pa detta dr kanske inte hans

bakgrund vad man skulle vinta sig.
Han gjorde sin doktorsavhandling i kirn-
fysiki Képenhamn pa partikelkollisioner.

Med doktorshatten i bagaget hamnade
han pd CalTech, och vil diir blev han kontak-
tad av en kille frin NASA som ville ha hjilp
med ett problem de arbetade med.

—Jag nappade, mest for att det verkade s&
kul! Jag hade inga lingt gdende avsikter med
det. Men allt eftersom sé s6gs jag djupare in i
samarbetet.

BILLIGA BANOR

Det Ken Museth gjorde for NASA hade hu-
vudsakligen med datorgrafik att gora, verk-
tyg foratt visualisera satellitbanor.

Det NASA-forskarna upptickt och ville
ha hjalp med var en ny typ av banor i rym-
den. De dr komplicerade, ldngt ifrin raka
men krdver nistan ingen energi. Detta till

SNW N3INI0L04

skillnad frén de vanliga elliptiska banorna
som dr snabba men energikrivande.

De nya banorna har att géra med de kaos-
artade férhdllanden som rader nir minga
massiva kroppar interagerar. Genom att stu-
derariktigt smé effekter har forskarnalyckats .
visa att det gar att dka snalskjuts mellan pla-
neterna pd vad man i princip
kan sidga dr smd gravitationella
bieffekter.

An sd linge anvinder
man bara de nyupptickta
banorna fér obemannade satel-
liter. Forutom att tekniken dr ny s&
beror det ocksd pa att banorna ten-
derar att vandra runt en hel del pa sin
vag till malet. Det 4r lite som att ta cy-
keln och grusvigarna istillet for bi-
len och motorvigen — det blir
enklare och billigare men tar ritt
lang tid.

3D MED POLARISERAT LJUS

Anledningen till att de ville ha med Ken i
projektet var dels att ingen hade forestillt sig
dehirbanorna tidigare och de var ritt snirk-
liga, sd om man kunde titta pd dem skulle det
bli mycket littare att forstd vad man arbeta-
de med dn om man bara hade symboler pa

Ken var med vid animeringen av ett tjdr-monster till
Scooby Doo 2. Just gransskiktet mellan flytande och
luft @r lite av hans specialitet, vilket ocksa var skilet
till att man ville ha hans kunskaper till The Day After
Tomorrow.

ett papper eller pd en dataskirm.

Bland annat arbetade han med en synner-
ligen avancerad 3D-display. Den bestod av
en bordsskiva av glas, och under den satt en
enorm spegel. Via spegeln projicerades med
hég frekvens bilder med ljus somalterneran-
de dr polariserat vinkelritt mot varandra.
Forskarna har sedan likaledes polariserade
glaségon, som bara "ser” varannan bild. P4
sd sdtt kan man skapa en illusion av tredi-
mensionalitet.

HOLLYWOOD
Ken Museth blev under sin tid i USA ocksa
kontaktad av ett stort specialeffektfiretag

S$a har kan lagenergibanorna Ken arbetade med se ut.
Inte sdrskilt raka som synes, men energisnala.

som heter Digital Domain. De har bland an-
nat varit inblandade i filmer som Sagan om
ringen, Titanic, Femte elementet och Termii-
nator 2. Deville ha hans hjilp for de simuler-
ingar deskulle gora for The Day After Tomor-
row. Ken tackade ja och fungerade dir-efter
som konsult under filmskapandet.

—Men jag hade inget med sjilva specialef-
fekterna att gora siger han ansprakslost. Det
finns ingen scen jag kan peka pd och sdga
“det dér gjorde jag”. Men de ville ha mina
kunskaper om i synnerhet hur man simule-
rar vatten. De ville ha en gedigen fysikalisk
grund for effekterna.

Sa att det ser sd verklighetstroget ut nir
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Headline: Fake storms and brain-tumors - Ken’s visualizations has many applications

Abstract: Ken Museth is a Danish nuclear physicist that through CalTech, NASA and Hollywood switched to the part of computer graphics called visualization. This means that he makes visual, computer generated representations of scientific data. Currently he is a professor at Linköping university.

First paragraph: Ken Museth is a professor in computer graphics. Considering this his background is not quite what one might expect. He took his PhD in nuclear physics at Copenhagen University, studying particle collisions. With his PhD degree in his hand he went to Caltech where he was contacted by a representative of NASA that wanted help with a problem they were working on.
-	“I accepted the offer, mainly because it looked like a lot of fun! I did not have any long-term intensions, but as time passed I got deeper and deeper involved in the collaboration.”


Second paragraph:
Cheap orbits
What Ken Museth did for NASA mainly involved computer graphics, tools for visualizing satellite orbits.
What the NASA scientists had discovered, and wanted help with, was a new kind of spacecraft trajectories. They are complicated, far from straight, but require almost no energy. This is different from the ordinary elliptical orbits that are fast, but energy demanding.
The new orbits have to do with the chaotic environment created when many massive bodies interact. By studying their really small effects scientists has managed to show that it is possible to hitch-hike between planets using what in principle can be called gravitational side-effects.
So far the newly discovered orbits have only been used for unmanned satellites. Besides the fact that the technology is new, the orbits also tend to wander on their way to the target. It is somewhat like taking a bike on a dirt road instead of taking the car and the freeway - it is simpler and cheaper but takes more time.

3D with polarized light
The reason they (ed. NASA) wanted to involve Ken in the project was partly that no-one had been able to visualize these trajectories before, and they were rather complicated, so if it was possible to look at them it would be much easier to understand what one was working with compared to just looking at symbols on paper or a computer screen.

Among other things he worked with a particularly advanced 3D display. It consisted of a tabletop made of glass and under that was an enormous mirror. Images were projected via the mirror at high frequency using light that alternated between two perpendicular polarizations. The scientists then use similarly polarized glasses that only “see” every second image. In this way one can create the illusion of a three dimensional image.

Hollywood
During his time in the US, Ken Museth was also contacted by a large special effects company called Digital Domain. They have among other things been involved in movies such as Lord of the Rings, Titanic, The Fifth Element and Terminator 2. They wanted his help for the simulations they wanted to do for The Day After Tomorrow. Ken accepted the offer and became a consultant during the making of the movie.
-	“But I had nothing to do with the special effects themselves he says modestly. There is no particular scene I can point to and say “I did this”. But they wanted my expertise especially on how to simulate water. They wanted a solid physical base for the effects.” 
So the realistic look of water splashing as high as the shoulders of the Statue of Liberty is partially thanks to Ken.
After this his movie career has actually continued. Most recently he was involved in animating a tar-monster in Scooby Doo 2 for the special effects company Frantic Films. (Ed. Ken’s research was used during this movie production, but he didn’t create actual shots himself)

Tracking Braintumors
But visualization also has many other applications, for example in medicine.
- 	“When one examines the brain for example, it can be a major help to visually inspect the data from the brain-scan” 



TEMA:

vattnet sldr upp till armhélorna pa Frihets-
gudinnan dr delvis Ken Museths fortjanst.
Efter det har filmkarridren faktiskt fort-
satt. Senast har han varit med och gjort ani-
meringarna till ett tjdr-monster 1 Scooby
Doo 2 fér specialeffektbolaget Frantic Films.

SPARA HJARNTUMORER
Men visualisering har mingaandra anvand-

ningsomraden ocksd, blandannatinom me-
dicinen.

— Nér man gor undersokningar av hjar-
nan till exempel sd kan det vara till stor hjalp
om man far en bra bild rent visuellt av vad
undersékningen visar.

Man kan exempelvis specificera hur grin-
sen fér en tumér typiskt ser ut i de data man
fir ut. Fran det kan likarna fa en faktisk bild

av var en eventuell tumdr sitter. Just pa detta
omride har Ken Museth varit med att tafram
enny metod som visat sig framgangsrik.

Metoden kan ocksa tillimpas for att fa en
bild av enbart skelettet ndr man gor en hel-
kropps-scan.

S& datorgrafik ir inte bara ett verktyg for
avancerade lekar. Det kanske raddar ditt liv
envacker dag. |

SHARK hajar pennans piruetter

Alla som knappat in ett sms eller médosamt bokstaverat in nagot i en handdator
vet att detinte ardirekt smidigt. Per-Ola Kristensson har kanske lsningen med
sitt stenografiliknande SHARK-system.

hiander - handdatorer, avancerade mo-

biltelefoner, och musikspelare, kombi-
nationer och mellanting. Alla brottas de i
storre eller mindre utstrickning med pro-
blemet hur anvindaren ska fa in informa-
tion i dem. Detta géller i synnerhet handda-
torerna, och dr en visentlig anledning till att
birbara datorer har svért att krympa mer:
Man fdr inte plats med ett tangentbord, och
att skriva med de inmat-
ningssystem som finns
arsimodosamtattingen
orkar med det nar det
giller storre textming-
der.

Detta dr ndgot som
Per-Ola Kristensson pi
Datavetenskapliga insti-
tutionen i Linkoping tin-
kerdndrapd. Han harska-
pat ett textinmatnings-
system som far plats pad
en mobiltelefonskirm
och ddr den som skriver
ganska snart kommer upp i samma hastig-
het som pa ett traditionellt tangentbord.
Systemet kallas SHARK, vilket stir for
Shorthand-Aided Rapid Keyboarding, och
ir ett slags stenografisystem dir man i prin-
cip skriver ett ord i taget istillet for en bok-
stavitaget som pa dagens handdatorer.

Vi far allt fler sma digitala verktyg i vara

SMARTA KRUMELURER

Hur fungerar dd SHARK? Jo "tangentbor-
det” bestdr av ett antal sexkantiga rutor med
en bokstav eller ett tecken i varje ruta, pd en
skidrm. Man skriver genom att dra pennan
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genom de bokstiver sombildar ordet man dr
ute efter.

Men hur gir det nir de bokstiver man ir
ute efter sitter langt ifrdn varandra? Maste
man lyfta p& pennan da? D4 4r man ju till-
baka i handdatortrisket, val? Hir kommer
SHARK:s ordigennkinningssystem in. Kur-
van eller tecknet man ritar upp for varje ord ar
karaktiristiskt. Varje krumelur man gér pa
skrivytan kan bara forestdlla ett eller kanske

Sahar ser det "tangenthord” SHARK anvénder ut, Man skriver genom att dra pennan genom hokstéverna
idet ord man vill skriva. Ordet en anvandare skrivit &r "those”. Foto: Per-Ola Kristensson.

nagra ord. Baserat pd var man gjort sin kru-
melur kan SHARK lista ut vilket ord du fér-
sokte skriva dven om det finns bokstiver
emellan, ochdven om duinteir sirskilt exakt.

SHARK SNABBAST

Textinmatning utan ett klassiskt tangent-
bord dr det manga som slitit med. Alla som
skrivit ett sms pd en mobiltelefon vet att det
inte dr helt smirtfritt, och skulle girna ha ett
annat och bittre system. Hur bra dr dé
SHARK-tekniken och hur fardig dr den, re-
lativt sett?

— Med ménga alternativa tekniker ritar
man tecken for tecken. Eftersom en anvén-
dare i SHARK ritar ord for ord ar SHARK
otroligt mycket snabbare och dr den snab-
baste av alla pennbaserade tekniker. Aven
om man jimfor med icke pennbaserade tek-
niker dr Per-Ola 6vertygad om att SHARK
ligger mycket bra till.

Maélet med SHARK ir att lata anvindare
nd samma hastigheter som de har pa fysiska
tangentbord.

Foratt faett grepp om
hur snabbt anvidndare
kan lira sig SHARK har
de latit forsoksdeltagare
lira sig skriva de 100
vanligaste orden utan att
titta pd tangentbordet.
Experimentet visade att
anvindare lir sig cirka
15 SHARK-symboler
under en traningsses-
sion pd 45 minuter.

—Daskaman tinka pd
att de vanligaste orden i
spriket utgdr en mycket stor del av den text-
mangd vi skriver, sager Per-Ola Kristensson.
I engelska tacker till exempel de forsta 100
orden 46 procentavspraket. [ normalasitua-
tioner uppskattar vi att en van anvindare
skriver 1 genomsnitt cirka 30 ord per minut,
vilket dr ungefér sa snabbt som vanliga an-
vindare skriver med ett vanligt fysiskt tan-
gentbord.

Denintresserade kan ladda ner en testpro-
dukt frin IBM, och éven se en video-demo,
pa www.alphaworks.ibm.com/tech/sharktext.

H
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Translation is given on the previous page


Below follows a translation of an interview published in Naturvetaren, (issue 5,
2005), pp 4-6, (a major Swedish science magazine), by journalist Kim
Bergstrom. Translated Swedish text is typeset in italic.

Frontpage:

The digital cover image of the statue was created in Ken Museth’s research group!

Page 1:

Left column: Read for example about physicist Ken Museth who was hired as a consultant for
the movie The Day After Tomorrow in order to help in achieving more realistic special

effects.

Top image: A still frame from the movie Scooby Doo 2 by Frantic Films, developed using
techniques by Ken Museth.

Bottom text: Front-cover: Visualization in the movie industry. Image: Ken Museth

Page 2:

Headline: IT from Linkdping conquers the world

Left column: One of these is Ken Museth, professor in computer graphics. Ken has among
other things helped NASA find new and revolutionary energy efficient highways between the
planets and he had his fingers (or rather his algorithms) involved when the people making

The Day After Tomorrow wanted to simulate the forces of nature.

Center and right columns: The figure captions for the center and right images should be
swapped. This was a mistake by the publisher.

Page 3:
Headline: Fake storms and brain-tumors — Ken’s visualizations has many applications

Abstract: Ken Museth is a Danish nuclear physicist that through CalTech, NASA and
Hollywood switched to the part of computer graphics called visualization. This means that he
makes visual, computer generated representations of scientific data. Currently he is a
professor at LinkOping university.

First paragraph: Ken Museth is a professor in computer graphics. Considering this his
background is not quite what one might expect. He took his PhD in nuclear physics at
Copenhagen University, studying particle collisions. With his PhD degree in his hand he went
to Caltech where he was contacted by a representative of NASA that wanted help with a
problem they were working on.
| accepted the offer, mainly because it looked like a lot of fun! I did not have any long-
term intensions, but as time passed | got deeper and deeper involved in the
collaboration.”



Second paragraph:

Cheap orbits

What Ken Museth did for NASA mainly involved computer graphics, tools for visualizing
satellite orbits.

What the NASA scientists had discovered, and wanted help with, was a new kind of spacecraft
trajectories. They are complicated, far from straight, but require almost no energy. This is
different from the ordinary elliptical orbits that are fast, but energy demanding.

The new orbits have to do with the chaotic environment created when many massive bodies
interact. By studying their really small effects scientists has managed to show that it is
possible to hitch-hike between planets using what in principle can be called gravitational
side-effects.

So far the newly discovered orbits have only been used for unmanned satellites. Besides the
fact that the technology is new, the orbits also tend to wander on their way to the target. It is
somewhat like taking a bike on a dirt road instead of taking the car and the freeway — it is
simpler and cheaper but takes more time.

3D with polarized light

The reason they (ed. NASA) wanted to involve Ken in the project was partly that no-one had
been able to visualize these trajectories before, and they were rather complicated, so if it was
possible to look at them it would be much easier to understand what one was working with
compared to just looking at symbols on paper or a computer screen.

Among other things he worked with a particularly advanced 3D display. It consisted of a
tabletop made of glass and under that was an enormous mirror. Images were projected via
the mirror at high frequency using light that alternated between two perpendicular
polarizations. The scientists then use similarly polarized glasses that only ““see” every second
image. In this way one can create the illusion of a three dimensional image.

Hollywood

During his time in the US, Ken Museth was also contacted by a large special effects company

called Digital Domain. They have among other things been involved in movies such as Lord

of the Rings, Titanic, The Fifth Element and Terminator 2. They wanted his help for the
simulations they wanted to do for The Day After Tomorrow. Ken accepted the offer and
became a consultant during the making of the movie.

- “But I had nothing to do with the special effects themselves he says modestly. There is no
particular scene | can point to and say “I did this”. But they wanted my expertise
especially on how to simulate water. They wanted a solid physical base for the effects.”

So the realistic look of water splashing as high as the shoulders of the Statue of Liberty is

partially thanks to Ken.

After this his movie career has actually continued. Most recently he was involved in

animating a tar-monster in Scooby Doo 2 for the special effects company Frantic Films. (Ed.

Ken’s research was used during this movie production, but he didn’t create actual shots

himself)

Tracking Braintumors

But visualization also has many other applications, for example in medicine.

- “When one examines the brain for example, it can be a major help to visually inspect
the data from the brain-scan”



One can for example specify the border of (ed. segment) tumors in the medical data sets. This
way the physicians can get an actual image of the location of any tumors. In this area Ken
Museth has been involved in developing a new method that has proven successful.

The method can also be applied to produce an image of only the skeleton when one performs
a scan of the entire body. So computer graphics is not only a tool for advanced entertainment.
One day it might actually save your life.





