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Aktivitetskalender

April 2004

19-21 CESCG 2004 8th Central European Seminar on Computer Graphics, Bud-
merice, Slovakia.http://www.cg.tuwien.ac.at/studentwork/ CESCG/
CESCG-2004/ .

Mai 2004

19-21 VisSym04 Joint Eurographics—IEEE TCVG Symposium on Visualization, Konstanz,
Tyskland.http://www.inf.uni-konstanz.de/cgip/VisSymO04/ .

27-28 NOBIM 2004: Norwegian Conference on Image Processing and Pattern Recognition,
Stavanger, Norgéattp://www.nobim.no

Juni 2004

7-9 NPAR 2004 3rd Int'l Symp. on Non Photorealistic Animation and Rendering, Annecy,
Frankrike.http://www.npar.org/2004/

10-11 EGPGVO04: Eurographics Symposium on Parallel Graphics and Visualization, Grenob-
le, Frankrike http://www-id.imag.fr/EGPGV04/

16-19 CGI 2004: Computer Graphics International 2004, Hersonissos, Heltitp://
www.ics.forth.gr/cgi2004/

Juli 2004

1-6 CAGD 2004 Mathematical Methods for Curves and Surfaces, Tromsg, Nbttpe.
[lwww.ifi.uio.no/"cagd/ .

7-9 CASA 2004 17th International Conference on Computer Animation and Social Agents,
Gereve, Sveitshttp://casa2004.miralab.unige.ch

August 2004

8-12 SIGGRAPH 2004 31st Int'l Conf. on Computer Graphics and Interactive Techniques,
Los Angeles, CA, USAhttp://www.siggraph.org/s2004/

30—(3) EG 2004 26th annual conf. of the European Association for Computer Graphics (EU-
ROGRAPHICS), Grenoble, Frandettp://eg04.inrialpes.fr/ .

September 2004

6-8 GRAPHICON 2004: Annual Computer Graphics Conference in Moscow, Moskva,
Russlandwww.graphicon.ru/2004

Andre aktivitetskalendre

Helwig's Conference Calenddrttp://www.vrvis.at/ConfCal/

SIAM Activity Groups on Geometric Design:http://www.sintef.no/
static/AM/SIAM-SIAG/Conferences/index.html
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Hilsen fra styret

Kjeere medlemmer,

| denne utgaven starter vi en seritpe deler om en
medisinsk anvendelse: Dirk Bartz fra Universitetet
i TUbingen gir en introduksjon i virtuell endoskopi.
Universitetet i Tibingen presenterer ocgen metode
for & visualisere arkeologiske rekonstruksjonzep
fotorealistisk nate.

Ved Hggskolen i Bergen er det et aktivt data-
grafikkmiljg. Vi presenterer en semesteroppgave in-
nen datagrafikk-faget som omhandewisualisere

o TS = . et skihopp. Vi ir og$ med en beskrivelse av en ny
Om forsiden SVG-driver for GPGS.

Bildet viser Figur 4 fra artikkelen om fotorealistisk NORSIGD Info har blitt utgitt siden 1982, og
presentasjon av arkeologiske rekonstruksjoner sedivaerende tidskriftformat har veert brukt i over fem-
gjengis fra side 4. Billedteksten éWireframe ren- tenar. Heftet sendes ut til medlemmene i trykt form,
dering of the virtual model”. noe som utgjer betydelige kostnader for foreningen.
Idag finnes det mulighet for elektronisk utsendelse
av tidskriftet via Internett, noe NORSIGD har benyt-
tet i flerear. Derfor vurderer styret om det kan vaere
hensiktsmessig droppe den trykte utgaven i fremti-
den. Da vil bare den elektroniske utgaven legges ut,
mens de interesserte selv kan skrive den ut. Samtidig
vil vi da oppdatere epost-lista slik at medlemmene
varsles @r en ny utgave har kommet. Styret gnsker
gjierne medlemmenes synspunktargette.

Hilsen,
Wolfgang Leister noVIGD
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Interactive photorealistic presentation of archeological reconstructions

Robert Kuchar and Timo Schairer, WSI/GRIS, University of Tiibingen®

This paper is case-study in the field of cultural heritage. Firstly we will describe the reconstruction of
the archeological model and extensions made to the radiosity-software RadioLab in order to generate
real-time photorealistic indoor and outdoor scenes. The next part will be about the requirements
posed onto a museum-installation. Lastly we will give an overview of the implemented controller-
interface Commander used to navigate within the reconstructed scene.

Figure 1: Excavation-site(left) blended with reconstructed virtual model(right)

The main intention of the presented work is to givand a 3D-sound-system using environmental audio
interactive access on archaeological information &ffects to provide better immersion in the scene.
scientists and the public. In order to create a vir-

tual supplement for a museum, the Most iMpPOortag
aspect is to display a highly realistic real-time prg
sentation of a 3D-model. The museum installatid
should offer an easy-to-use intuitive interface fq
people who are not familiar with virtual environ
ments while providing additional information of the
scene. Using our navigation-interface and a recd
structed virtual model of the archaeological facilit
it is a fairly easy task for the archaeologist to cré
ate a model for presentation which is based on
discoveries and which can be used in museums,
hibitions and for educational purposes. The arch
ologist is capable of presenting his work not onligigure 2: Excavation site with museum
to a small group of scientists who have special in-

terest in the topic, but to a much broader audience

using a highly precise and scientifically serious viExcavation site

tual reality-model and vr-installation. This paper is ) ) ) ]
based upon a presentation at AVIR 2003 [1]. The reconstructed object is an ancient Roman villa

called “Villa Rustica”, situated in Southern Ger-
Firstly, we extended the existing walk-throughmany right next to the city of Hechingen near an
environment RadioLab to work hand in handémportant Roman street.
with the controller-interface Commander. Sec- It was built around 100 AC and had been in-
ondly, in order to simplify the creation of realistichabited for about 200 years. The villa was discov-
outdoor-scenes, we developed an automated resked in 1973 by Gerd Schollian, the mayor of the
istic daylight-simulation based on correct physicalearby village “Stein”. The cultivated size is ap-
data and used it for radiosity-lighting and displayproximately 40.000n2. Since 1991, a partial in-
ing the sky dome. We added realistic visual effecsito-reconstruction of some of the buildings is ac-

1{kuchar, schairér@gris.uni-tuebingen.de
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cessible for the public. See [2] for further informatawrenz. The Roman architects kept close to Ro-
tion. man building standards (e.qg., the slope of the roofs)
enabling us to make realistic guesses about the prob-
able appearance of the model. We modeled the
scene using the Pytha CAD-system developed by
Pytha Lab. Now the model consists of 1.730 Ob-
jects represented by 275.000 points.

The scene was embedded in the environment us-
ing high-resolution hand-measured height-data for
the nearer surroundings. The more distant environ-
ment was created using 50 m DEM (Digital Eleva-
tion Model) data and satellite imaginery.

The scene was lit using the radiosity technique
working hand-in-hand with our daylight simulation
described below.

Figure 3: Base plane of the excavation site

Virtual reconstruction

There are already some excavation-sites that have™
been virtually reconstructed, but almost all of thoé@gure 5 Overview of the reconstruction
lack one or more of the following:

« Most models are not very detailed and exadghotorealistic Environment System
thus they are good in giving an overview of
the scenery, but are not very useful for archaﬁ1 A.lot of computer-generated imaginery has a syn-
ologists. etic look although the 3D-models are very de-
Co talled The main reason for this is an unrealistic il-
e The virtual model is lit using only phong- o Mumination of the scene.
gouraud-shading, yielding in unrealistic light- The radiosity-software used to generate highly
Icna({;n Sblctaug:;)vrv]rsm agouur:r;g\zqg;?k gfb?nhilghséonrseahstm lighting scenarios is RadioLab, developed
terior of the oriainal building was. g at the WSI/GRIS by Ralf Sonntag in the early 90's,
h del g ¢ emb ddgd th distributed by Pytha Lab since 1997 and improved
¢ etmo tﬁ |stno fm 3 € Iln Iedenwro ver since. We extended the radiosity-simulation to
mletn ra (tar ! Iti P agg on at eve ?I grou gorrectly calculate the light-distribution in outdoor
plate, Itl:relatlng The 0 tser|1$a |onto ving o cenes using a realistic daylight-model. Lighting a
alsrtnal pl? eb ¢ IIS no OI? y ctrea es anblun:%cene with parts of it being in- and outdoors can be
a'ft'ﬁ 0(;) l; etlhsobm?d es 1t impossible ”(?ar more difficult than modeling it. The brightness
gle g;heaw y the buildings were origina Yutside often gets exaggerated while rooms tend to
placed there. be very dark. As a result, the scene has got unrealis-
In order to create a scientifically serious antically low contrast. Our daylight-simulation is very
photorealistic-looking virtual model, we workeckasy to use and provides intuitive parameters while
very closely with the chief of the excavation projeatreating physically based indoor/outdoor lighting.
Dr. Schmidt-Lawrenz, who supervised the worlour environment system generates the sun, the sky
guaranteeing historical correctness. We were givdome, realistically lit volumetric clouds and lens-
very exact plans of the excavation site along witlylare-effects automatically, using the same daylight
illustrations of this villa and similar Roman villas.parameters. To be able to display the high dynamic
Since the excavation site is neaiiingen, we of- range scene on current graphics hardware, a tone
ten went there to take pictures of certain details antapping algorithm must be applied to the radiosity
discuss architectural problems with Dr. Schmidtralues and all environment objects.
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It is also possible to automatically adjust thw ——
daylighting-solution matching the actual time. -

Figure 7a: Scene at 10:00am on the 14th of March

Figure 6a: Phong-shading of the patio

Figure 7b: Scene at 05:30pm on the 14th of March
The vr-installation uses a touchscreen as the

input-device. It is not only robust and almost wear-
free, but it also directly connects the input- and

~ R display-device to the user, making it a good choice
Figure 6b: Patio lit with our daylight simulation for unattended use in a museum or an exhibition.
combined with the environment system Last but not least, the system is easily adaptable and
extensible for many different applications and is in-
formative and interesting not only for the active user
but also for other visitors.

In order to get the user quickly accommodated
to the user-interface, the primary navigation con-
The virtual reality-installation consists of two protext has to be very intuitive. We chose a very
grams capable of running on one or two compUtraightforward controlling metaphor (visitor walk-
ers, connected via TCP/IP, wireless LAN, Blueng through the scene), that not only matched the
tOOth, etc. Using VariOUS different Communicatior]nput device but a|so met the requirements Of the
APIs. The reason for using two separate programigvigation. This metaphor implies several restric-
— one to control the movement and display infokons to the movement of the virtual camera, mainly
mation such as a map and particularly highlightegiat the movement is normally restricted to a hor-
points of interest, and one to display the 3D-scenqzpntal plane. The 2D-navigation corresponds to
is increased f|6XIbI|Ity and a maximized Spectl‘um Qﬁe 2D_input_device’ making it very easy for people
usage. When visualizing smaller scenes, both pigith no or very little experience in navigating 3D-
grams can be run on one computer using a graphiggace to understand the internal model of the inter-
card with multi-monitor-support; very detailed 3Dface, which, on the other hand, will help the user in
scenes with a high polygon count imply the use @fderstanding the system’s behavior from the very
two computers, one qf those with a very powerfieginning.
3D-graphics-card to display the 3D-view. Using a 2D-navigation and input device, it was
self-evident to display a map as a navigational aid,

Interactive Navigation
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implying position, size and reference of excavateattr will be enhanced to display interactive multi-
objects. media content in form of text, audio-files and 3D-
animation presenting the user even more informa-
tion of certain points of interest.

A PDA-version of the Software Commander
communicating via wireless LAN, Bluetooth, etc.
would be a handy tool for presentation, for example
in a meeting. Lastly, one could think of a communi-
cation interface for a multi-user environment mak-
ing it possible to have many avatars walking around
in the virtual scene, the computers connected via a
local area network or the Internet.

Te% s %, R o PEAGAY

Figure 9a: Screenshot of the Commander-software

Figure 8b: Installation in use

Results and Future Work

The museum-installation is in use since April 200
at the ancient Roman “Villa Rustica” in Hechinge
Stein. We modeled all of the buildings, did the te
turing and performed the lighting simulation using
our daylight-model. The chief of the excavatiofrigure 9b: Screenshot of corresponding 3D-image
project Dr. Schmidt-Lawrenz supervised the work

guaranteeing historical correctness. Additional pigyeferences

tures and movies can be found at [3].

The RadioLab system is capable of displayind] Robert Kuchar and Timo Schairer, Interactive
real-time interactive animations which can be seampultimedia walkthrough for museum installations,
lessly integrated into the vr-installation. In this wayn: Proc. AVIR 2003, 2003
the scene can be enriched with animations rangif# http://www.villa-rustica.de/
from illustrating simple mechanics to the blendingB] http://www.gris.uni-tuebingen.de/
of different building phases. The prograthmman- projectsivillarustica/index.html
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Applications of Virtual Endoscopy
Dirk Bartz, WSI/GRIS - VCM, University of Tiibingen

Minimally invasive procedures are of increasing importance in medicine because they have less dele-
terious effects on the patient. In particular, these procedures are used in gastroenterology, surgery,
neurosurgery, (interventional) radiology, and many other fields.

Usually, these procedures are performed using and limited field of view through the endoscope, a
endoscope, which is a fiber optic that is moved to tivery limited depth perception, and the sensitive na-
target area. The fiber optic itself can be flexible dure of the brain tissue.

stiff, depending on the size and other requirements In contrast, virtual endoscopy is a convenient al-
of the endoscope. For instance, a typical endoscapenative. It is based on a 3D scan of the respec-
for neurosurgery has a quite small diameter in ordive body region. Examples for these scans are CT
to minimize the impacted brain tissue. The sm&Computed Tomography) scans, MRI (Magnet Res-
diameter reduces the possibilities to transport suffinance Imaging) scans of the abdominal area, the
cient light through the fiber to the endoscope heageart, the head, the lungs, or rotational angiography
Building a stiff fiber to allow a maximum of light [1] of blood vessels in various body parts. Based on
compensates this effect. Beside the light source, @@ resulting volumetric data, the organs of interest
endoscope consists of the optic for a camerato tramge visualized and inspected from interior (“endo”)
port the acquired image to a monitor, and has orfewpoints. Depending on the original endoscopic
or more “working tube” that are used to move toolgrocedure, which is mimicked by virtual endoscopy,
such as pliers, to the target area. Cameras in iiéferent goals can be achieved. These goals range
tip of the endoscopes have usually a large openifrgm intervention planning, intra-operative naviga-
angle in order to provide a sufficient overview. Untion, and teaching. In the following sections, |
fortunately, this also aggravates optical effects sugfill present a variety of applications of virtual en-
as the fish eye view [2]. doscopy.

Other tools for minimally invasive interventions
include catheters, which are moved to the target ar
using a guidance wire - which gives the very erxibI?‘a}'tl‘Ial Colonoscopy

catheter stiffness - and fluoroscopy/ x-ray contrglancer of the colon and rectum is the second lead-
that provides an overview of the current Iocalizah-]g cause of cancer deaths in the USA. Approxi-
tion of it. A specific application area of catheter alfhately 150,000 new cases of colorectal cancer are
(usually arterial) blood vessels. Note, that usual €8ragnosed every year [3]. Consequently, it is im-
doscopes cannot be used inside the examined blogative that an effective diagnostic procedure is
vessels, since the fiber optics are too large for th§,nd to detect colonic polyps or tumors at an early
small blood vessels. Therefore, imaging is Iimitegtage_ Currently, optical colonoscopy and barium
to the fluoroscopy images, or provided by a virtu@nema are the major procedures available for exam-
endoscope, since the virtual camera has no real ¢,ifmg the entire colon to detect polyps larger than
cumference and therefore fits always in the targgtmin diameter, which are clinically considered to
structure. have a high probability of being malignant. In opti-
Several drawbacks are associated with mirtal colonoscopy, a fiber optical probe is introduced
mally invasive procedures. They are usually vetgto the colon through the rectum. By manipulating
unpleasant for patients, they are expensive (#he tiny camera attached to the tip of the probe, the
though they are still cheaper than “traditional” opephysician examines the inner surface of the colon
surgery), and some areas of interest cannot toeidentify abnormalities. This invasive procedure
reached by the endoscope or catheter (due to fotdkes about one hour and requires intravenous seda-
and plaits). Especially in (neuro-) surgery, thed®n, resulting in high costs. Barium enema in con-
procedures lack the fast access for open surgenyttiast requires a great deal of physical cooperation
case of serious complications, such as strong bledem the patient when the X-ray radiographs of the
ing. Therefore, careful planning and realization @folon are taken at different views. Additionally, its
these procedures is essential, in order to avoid swgnsitivity can be as low as 78% in detecting polyps
complications. This problem aggravates, becauethe range obmmto 20mm[4].
handling and control of many of these endoscopes Both methods are either too expensive or to
is very difficult, mainly due to limited flexibility of circumstantial for prophylactic screening examina-




NORSIGD Info 1/2004

Transverse Colon Transverse Colon

Ascending

Colon { Ascending

Colon

Descending
Colon

Sigmoid Colon Rectum

Sigmoid Colon

Figure 1: Octree-based decomposition of colon dataset; the octree leaf blocks of the isosurface are repre-
sented with different colors. The left image shows a coronal view, the right image shows a sagittal view.

tions — resulting in a low patient acceptance — hensented by the virtual technique. However, textual
virtual colonoscopy was proposed to limit opticaihformation is not available, while it is very help-
colonoscopy to cases in which either a suspiciofid in optical colonoscopy (although not obvious in
polyp was found — which induced a biopsy or re-ig. 2ac.
moval of the polyp — or which were inconclusive The second polyp is of a size of 4mm and it is lo-
in virtual colonoscopy [5]. The latter happens i€ated in the transverse colon, not too far away from
(shape) defects of the graphical representation of tthe hepatic (right) flexure. Similar to the previous
inner colon surface cannot be identified as polyps polyp, the actual location is quite different from the
residual stool. A study on the advantages of virtuebugh estimation in the overview image of optical
colonoscopy compared to optical or conventionablonoscopy, which locates the polyp in the ascend-
colonoscopy has been presented by Fenlon et al. [iBf colon.
The authors found that the performance of virtual To summarize, virtual colonoscopy is an alter-
colonoscopy is comparable to optical, as long as thative procedure for the diagnosis of polyps in the
data resolution is sufficient to detect polyps of theuman colon. However, it does not replace optical
respective size. Problems arose from residual stooblonoscopy, which is still required once a found
which often was the cause of a false positive findingolyp has to be removed or a suspicious structure
After cleansing and inflating of the colon (botmeeds to be identified with additional information,
actions are also required for optical colonoscopy) saich as texture, color, and histological information
CT scan (or alternatively an MRI scan) is performedhrough a biopsy, which is generally not available by
The resulting image stack is pre-processed and exeans of volume scanning methods,
amined using the VIVENDI system. Other applications of virtual colonoscopy in-
clude teaching, planning of optical colonoscopy pro-
Optical and Virtual Endoscopy cedure, and of intra-operative navigation.
We compare the results of opti(;al and virtual eRsirtual Bronchoscopy
doscopy based on polyps found in both procedures.
In particular we compare snapshots of two polypsmong the most important organ systems of the
(see Fig. 2). The first polyp (Fig. 2ab) is located ihuman body are respiratory functions. They trans-
the descending colon, close to the sigmoid colon.gdorts air into the body (inhaling) and removes ex-
is of a size of 8mm and hence of high clinically relhausted air from the body during the exhale. The ex-
evance. Figure 2a and c show the information prohange of the air takes place in the lungs, which are
vided by optical colonoscopy, while b and d show complementary system of airways and blood ves-
the information provided by virtual colonoscopysels. Both systems are supplied through large pipe-
The shape information of the polyp is well reprelike structures which split successively into smaller
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@) (b)

(d)

Figure 2: An 8mm and an 4mm polyp; left (a,c): Optical colonoscopy, right (b,d): virtual colonoscopy [7].

ones, thus creating the tracheo-bronchial (airwaysays (third generation and up) or by obstructions.
and blood vessel tree. Nevertheless, even smaller structures of the lower

The tracheo-bronchial tree is connected to tiRways are extremely difficult to segment from CT
outside through the trachea which splits into tHéatasets, due to leakages, caused by the notorious
main bronchi (left and right lungs) at the main pipartial volume effect_and_due to the_ lack of sufficient
furcation. The inhaled air is distributed througi§ontrast to surrounding tissue or air. We presented a
the bronchial tree down to the alveoli where thgégmentation approach [9] that enables also the seg-
oxygen/carbon-dioxide exchange between air afigntation of small airways. Here, we concentrate
blood takes place. The exhausted air (enriched wRR the virtual endoscopy of the airways, the virtual
carbon-dioxide) is then transported back up to ttRgonchoscopy to visualize airways, blood vessels,
trachea during the exhale. The tracheo-bronch@ftd tumors (Fig. 3).
tree is complemented by a system of pulmonary ve-
nous and arterial blood vesgels which transports tRgaxt |ssue . . .
blood to and from the heart into the lungs.

Several pathologies can jeopardize a sufficielst the next issue, | will continue on the methods for
lung function. Among them are tumors, pulmonar‘ﬁrtuaﬂ bronchoscopy and | will present applications
embolism, collapse of the lungs (atelectasis), pnégj_the cerebral ventricular system and of the vascu-
monia, emphysema, asthma, and many more. R System.

a proper diagnosis and treatment, the respective

pathologies need to be identified and in some cases

guantified. In the case of lung-surgery, this informﬁeferences

tion is necessary for the intervention planning where )

the anatomical relation of diseased bronchi to noR:] F- Duffner, W. Dauber, M. Skalej, and E. Grote.
diseased areas is required pre-operatively, ie. to pro- A New Endoscopic Tool for the CRW Stereo-
vide a safe distance to essential structures and to de- tactic System. IrStereotactic and Functional
termine resectability. However, the usage of virtual Neurosurgeryvolume 67(3-4), pages 213-217,
bronchoscopy as a diagnostic tool is limited, since 1994.

detailed information on the mucosa is not availabll%(lj
thus tumors limited to that areas cannot be detec F. Duffner. A New Virtual System for Plan-

easily (8]- ) ) ning of Neuroendoscopic Intervention€om-
The current gold-standard to identify the respec- 1 yvar Ajded Surgen6(2):77—84, 2001.

tive lung parenchyma and airways is computed to-

mography (CT) that is performed prior to a bronf3] L. Cohen, P. Basuk, and J. Waye Practi-

choscopy, a tool for inspections of the trachea and cal Flexible Sigmoidoscopytgaku-Shoin, New

central bronchi and deriving tissue samples. Due to York, NY, 1995.

the recent technical development improving resolu-

tion and scan velocity, multi-slice CT — in connecf4] C. Morosi, G. Ballardini, and P. Pisani. Diag-

tion with virtual bronchoscopy — became a promis- nostic Accuracy of the Double-Contrast Enema

ing alternative to bronchoscopy, if tissue samples are for Colonic Polyps in Patients with or without

not required. This is amplified by the fact that op- Diverticular Disease.Gastrointestinal Radiol-

tical bronchoscopy is limited by smaller, lower air-  ogy, 16:346-347, 1991.

D. Freudenstein, D. Bartz, M. Skalej, and
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Trachea
Main bifurcation

Left "
main bronchi
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artery
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Figure 3: Virtual endoscopy: (a) Semi-transparent rendering of view in trachea at main bi-furcation. The
pulmonary arteries (red) are visible through the inner surface of the tracheo-bronchial tree. (b) shows the
a similar situation further down the left bronchi. Straight ahead is a large tumor (green) of the left lungs,
which eventually will obstruct the left bronchi (same dataset as in Fig. 3c). (c) shows an annotated outside
representation of another dataset with the tracheo-bronchial tree (grey), pulmonary arteries (red), and a
tumor (green) in the left lung (view from behind the patient).

[5] D. Vining, R. Shifrin, E. Grishaw, K. Liu, and in the Human Colon. IrProc. of ACM SIG-
R. Choplin. Virtual Colonoscopy (abstract). In  GRAPH pages 27-34, 1997.

Radiology volume 193(P), page 446, 1994,
[8] P. Rogalla. Virtual Endoscopy: An Application

[6] H. Fenlon, D. Nunes, P. Schroy, M. Barish, hotMedica Mundi 43(1):17—23. 1
P. Clarke, and J. Ferrucci. A Comparison of SnapshotMedica Mundj 43(1): 3, 1999.

Virtual and Conventional Colonoscopy for thefg] D. Bartz, D. Mayer, J. Fischer, S. Ley, A. del

Detection of Colorectal PolypsNew England Rio. S. Thust. C. Heussel. H. Kauczor. and
Journal of Medicing341(20):1496-1503, 1999.  \\/ strarer. Hybrid Segmentation and Explo-

[7] L. Hong, S. Muraki, A. Kaufman, D. Bartz, and ~ ration of the Human Lungs. IRroc. of IEEE
T. He. Virtual Voyage: Interactive Navigation ~ Visualization 2003.

Visualisering av et skihopp

Harald Soleim, Hggskolen i Bergen

Studentene i kurset SOD165 Grafiske metoder, ved dataingenigrutdanningen, Hagskolen i Bergen,
ma gjennomfare en rekke obligatoriske gvinger. | den siste gvingen blir studentene invitert til sel&
foresla en oppgave. lar kom det forslag om & visualisere et skihopp. | denne utgaven av NORSIGD
Info presenterer vi denne oppgaven, skisserer lgsningsforslag og viser noen resultater som studentene
fikk til.

Vi har nd kommet i n&l med oppgavenar. Det var Derfor programmerte de Bezier ut fra kjente form-
mange kreative lgsninger, men alle fulgte de fysisker.

lovene som ble gitt i oppgaveteksten. | noen Igsninger kunne vi velgi falge hoppe-

Vi brukte OpenGL. Noen grupper brukte Beziren fra hoppkanten, bakken eller at kamera fulgte
er for & lage hoppbakken. Problemet med Beziehbpperen. Ulike effekter som lys, tekstur, skygge og
OpenGL er at funksjonene ikke gir oss kurvepunKkfog” ble benyttet. Studentene likte tydeligvis denne
tene som var ngdvendig i forbindelse med nedslageppgaven.
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Problembeskrivelse

1
x(t) = Zaozt? + v + To (6)

| denne oppgaven skal vi visualisere et skihopp. Det 2

som skal tegnes er: Person som hopesld, over-

renn og underrenn. Det som er viktig&fa til selve y(t) = 1
hoppkurven. Det er ogsgnskeliga fa til en riktig 2
skifgring og bevegelse av skihopperen. Skiene @gkan settez(t) = 0 dvs. at hoppet utfaresay-
hopperen skal rotere underveis om hopperen sitt fglanet.

punkt. Det som gjgr at hoppet blir langt er at hoppe-

ren har god utgangshastighet, sats og minsker luft- .
motstanden i svevet. Samlet masse (ski og hopléregsnmgSforSIag

ren) vil ogsx ha betydning. Bevegelsene kan beskiiy ligningene (2) og (3) beregner vi akselerasjonene
ves vha Newtons 2. lov. i 2- 0gy-retning,ao, 0g ao, gitt vo, 0g vo,. Farste
gangen kan vi gi verdier tiby, 0g vy, lik utgangs-
hastighetene ved hoppkanten. De beregnete aksele-
rasjonene bruker vi i ligningene (4) og (5) é&ilbe-
regne slutthastigheteneriog y retning i den farste
tidsluken. Vi beregner&et punkt i banen vha lig-

aoyt® + voy + Yo (7)

x  Hoppkanten

) 7 ningene (6) og (7) ved slutten av fgrste tidsluke.
mv =mg — k || Ei mg—k|v|7 (1) Slutthastighetene for farste tidsluke er starthas-
v

tighetene ved neste tidsluke. Vi bruker da pytt

G betegner tyngdens akselerasjénkoeffisient for ligningene (2) og (3) tid beregne akselerasjonene

luftmotstanden. Prikken overvektor symboliserer i neste tidsluke. Videre bruker vi ligningene (4) og

tidsderivert.g gar nedover, langs negatiyeaksen, (5) til & beregne slutt-hastighetene for denne tidslu-
medj = —gj. ken. Til slutt beregner vi neste punktet vadruke

Vi setterd = (v,,v,), har dald| = | /v2 + v2. ligningene (6) og (7) a nytt. o
Skalarmultipliserer vi vektorligningen (1) farst me% Slik fortsetter det til slutten @ tidsintervallet

- . 3 om er tiden ved nedslaget. Vi simulerer tiden vha
¢ 0g deretter meg| far vimo, = —k, /vz +v7-v:  giennomgang i en programigkke, dvs. det vi trenger

era simulere tidslukene. Vi tnkalibrere slik at hop-

° . . o eren ikke hopper lenger enn underrennet.
| stedet fora lgse disse differensialligningen - P
. A En utviding av oppgaven blia justere luftmot-
eksakt som kan veere vanskelig, bruker vi ligninge-

o . o - standen ve@ endrek underveis.
ne over tila regne tilnaermet ved la akselerasjonen . o . .
: o iy Vi ser pa en forenklet figura: er vinkelen mel-
veere konstant innenfor sntidsintervaller.

L . lom horisontallinjen og skieng? er vinkelen mel-
inn -:—'Srsrgtgé\éﬂi;:rgvhngnsrit;?gntg dn:?)zla\%ite(;ils(?m hopperen og skiene. Luftmotstanden er mindre
akselerasjonen som konstant i hver tidslukgbe- far vinklene gjeres mindre.
tegner den konstante akselerasjonen i tidsluken og
1y betegner starthastigheten i tidsluken.

Vi setter opp:

2 5 horisontal linje
maog; = —ky/vg, + Vg, * Vox (2) e

Luftmotstanden reduseres @ggeda ha en viss
magy = —mg — ky/v¢, + vgy - Voy (3)

vinkel 2y mellom skiene. Skihoppet sett oven i fra:
Vi kaller koordinatene til et punkt i banen (banen Ul I
for skihoppet) forz(t) ogy(t) og tilsvarende hastig-
hetskomponenter far, () og v, (¢). Da far vi siden
vi har bevegelse med konstant akselerasjon:

ogmv, = —mg — k,/v2 +v2 - vy.

Hopperen

En annen utviding erd ta hensyn til z-
4) komponenten.
Hoppbakken kan ha lyskastere og det kan brukes
“fog” for & gke realismen. Overrennet og underren-
vy () = apyt + voy (5) netkan for eksempel formes ved hjelp av grafene til

vz (t) = agzt + vor
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funksjoner, for eksempef(x) = —a|z|’ forz < 0

og f(z) = —b|z|? for z > 0. Her kan koeffisiente- -
nea, b og eksponenteng q endres foi fa en form

man er forngyd med.

Beskrivelse av bevegelsen fra nedslaget til hop- -_@
peren stanser: Vilegger tangenten nedover lange =
kurven.

Normalvektor

Tangentvektor

Vi kan da sette opp felgendskalarligning:
ma; = mgy — pmgn — k [vg| vg, derp er friksjons- ﬂ%
koeffisienten og den vil kanskje ha mye naesi enn
luftmotstanden etter at hopperen har landet. Frik-
sjonskraften virker langs tangenten, men starrelsHoppet fra ulike kameraposisjoner. Lgsningsforslag
av denne er gitt ved stgrrelsen til normalkomponefrget av John Erik Sloper, som bl.a. brukte lys og
ten til tyngden. skygge.

En spesiell takk til farsteamanuensis Hans Bi-
rger Drange som har bidratt medéit, og til stu-
dentene som har gjort en god jobb. Her er noen av
lgsningsforslagene som studentene kom med:

Lgsningsforslag fra arbeidsgruppen rundt Trond
Hakon Kiledal. Her kan en bl.a velge kameraposi-
sjon og bakkestgrelse.

Lgsningsforslag fra Kjartan Dencker som bl.a. bruk-
te lys, fog og tekstur.

Skihoppani:
Yelg kamera:
Melg bakke

K360
K200
K300
Publikuri

Lgsningsforslag fra arbeidsgruppen rundt Trond
Hékon Kiledal.
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GPGS driver for SVG
Magnar Granhaug, Proxycom AS

Det er utviklet en GPGS driver for SVG (Scalable Vector Graphics). SVG er et spak for & beskrive
2-dimensjonal grafikk vha. XML, og er spesifisert av World Wide Web Consortium. GPGS driveren
er basert pa versjon 1.1 [1], som har status “W3C Recommendation”.

For & vise SVG-filer i nettlesere er det pr. i dagReferanser

ngdvendig med en plugin. Adobe [2] og Corel [3 . o
tilbyr gratis plugins som fungere@de med Netsca- El] Scalable Vector Graphics (SVG) 1.1 Specifica-

i ; p http://iww.w3.0rg/TR/SVG11/ )
pe, Mozilla, Opera og IE. Begge har mulighet ti ion ( . :
zoom/pan, og har innebygget antialiasing. Czo]r:}g\?g/e )SVG Viewer fittp://www.adobe.

GPGS driveren skriver SVG-data til en fil spesi:
fisert av applikasjonen. Driveren kan genere linjer
linjetyper, skalerbar linjetykkelse), sirkler, polygo-
ner (fylt med bruker- eller pre-definerte mgnster) og
tekst (20 forskjellige fonter, alle transformasjonerfzksempel
Grafikken genereres med en opplasnirg §1.92 Programeksempelet nedenfor genererer en firkant

E?E\Ij;(lai:é?gnkfz?ricrj\(;:en;ed forstarres flere ganger Utr%%d teksten “SVG test fra GPGS” i midten. Bru-

P samme rte som HTML kan SVG lin- kes ingen CSS-filategnes linjene og teksten i sort,

kes til en Stylesheet-fil (CSS), i stedet farbe- mens med CSS fil som nedenfor tegnes linjene og

skrive alle attributter direkte. Dette er mulig (ﬁgstekSten med de respektive attributtene.

med GPGS ved angi en CSS-fil vha. en driver-
opsjon. Hvert bildesegment er gruppert vha en SVGt pathn ¢

n n @ ” stroke: #ff0000;

<g class="pxxx"> -tag, der “xxx" er segment- | Srokewan: 30
nummer. Det er ogs mulig & generere “class”- a2 pan ¢

stroke: #00ff00;

attributter til primitiver veda bruke GPGS rutinen j ket 60
NAME(i) . Vha CSS kan man dermed f.eks. endreann (

stroke: #0000ff;

font pa alle tekster innenfor et gitt bildesegment, el—} stroke-width: 50;
ler endre linjebreddepvisse linjer i hele dokumen- textn22 ¢

font-family: "Times New Roman", Times;

] Corel SVG Viewer hOttp://www.corel.
om/svgviewer/ )

SVG test fra GPGS

tet. fill: #0000ff;
}
Programeksempel Generert SVG-dokument
call gpgs <?xml version="1.0" standalone="no"?>

call devopt(-1,-2,0.0,0,0,0)

<IDOCTYPE svg PUBLIC "-//W3C//DTD SVG 1.1/EN"
call devopt

“http:/www.w3.0rg/Graphics/SVG/1.1/DTD/svgl1.dtd">

Calﬁoaoéeéz)’?' Test 1-1) <?xml-stylesheet href="gpgs.css" type="text/css"?>
f . <svg width="150mm" height="150mm" version="1.1"
Calfoaoe'egj'?"‘"’ms SVG Test-2) ViewBox="0 0 8191 8191"

preserveAspectRatio="none"
xmins="http://www.w3.0rg/2000/svg">
<title>GPGS SVG Test</title>
<g class="pl" stroke-width="10.9">
<path class="n1" fill="none"
stroke="#000000" d="M819 7372h4096" />
<path class="n2" fill="none"
stroke="#000000" d="M4915 7372v-2457" />

(0,0,0.0,0,'gpgs.css’, -3)
call nitdev(95)
call sofcha(0)
call csizes(1./40., 1./20.)
call cfont(1)
call bgnpic(1)
call line(0.1, 0.1, 0)
call name(1)

. <lg>
ca:: Ilner(0.25, 00, 1) <g class="p2" stroke-width="10.9">
ca” Ir_\ameo(o) 03 1 <path class="n1" fill="none"
call liner(0.0, 0.3, 1) stroke="#000000" d="M4915 4915h-4096" />
call endpic

<path class="n2" fill="none"
stroke="#000000" d="M819 4915v2457" />
<g transform="translate(1638,6143)" >
<text class="n22" x="0" y="0"
font-family="Arial, Helvetica"
font-size="287"
fill="#000000" >
SVG test fra GPGS

call bgnpic(2)
call line(0.6, 0.4, 0)
call name(1)
call liner(-0.5, 0.0, 1)
call name(2)
call liner(0.0, -0.3,1)
call line(0.2, 0.25, 0)
call name(22)

call charc('SVG test fra GPGS') :fe)xb
call endpic </g>
call risdev(95) </gvg>

end
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Hva er NORSIGD?

NORSIGD — Norsk samarbeid innen grafisk databehandling GPGS

ble stiftet 10. januar 1974. NORSIGD er en ikke-kommersiell for-

ening med forrél 4 fremme bruken av, gke interessen for, og ske  GPGS er en 2D- og 3D grafisk subrutinepakke. GPGS er maskin-

kunnskapen om grafisk databehandling i Norge. og utstyrsuavhengig. Det vil si at et program utviklet for et ope-
Foreningen eépen for alle enkeltpersoner, bedrifter og instirativsystem med f.eks. bruk av plotter, kan flyttes til en annen

tusjoner som har interesse for grafisk datbehandling. NORSIGiaskin hvor plotteren er erstattet av en grafisk skjerm uten end-

har per januar 2004 25 institusjons-, 37 personlige og 5 E@nger i de grafiske rutinekallene. Det er definert grensesnitt for

medlemmer. Medlemskontingenten er 1.000 kraefor institu-  bruk av GPGS fra FORTRAN og C.

sjoner. Institusjonsmediemmene er stemmeberett#éorenin- Det finnes versjoner av GPGS for en rekke forskjellige ma-

gensarsmate, og kan derigjennorayirke bruken av foreningens gyinnjattformer, fra stormaskiner til Unix arbeidsstasjoner og PC.

midler. ) . . GPGS har drivere for over femti forskjellige typer utsyr (plottere,
Personlig medlemskap koster 250 kr perPersonlige med- qyiormer o.1.). GPGS statter mange grafikkstandarder slik som

lemmer &r tilsendt medlemsblad&(ORSIGD Info. Kontingen-  pogiscript, HPGL/2 og CGM. GPGS er fortsatt under utvikling
ten er redusert til 150 kr ved samtidig medlemskapri @urope- og statter stadig nye standarder.

iske samarbeidsorganisasjbarographics. ) . ) .
Alle medlemmer &r tilsendt medlemsblad&tORSIGD Info GPGS eies av NORSIGD, og leies ut til foreningens med-
2-4 ganger peiir. NORSIGD har tilrettelagt informasjon om for-'€mmer.
eningen A Internett g adressehttp://www.norsigd.no
Der finnes det ogsinformasjon om GPGS, samt tidligere utgaver

av NORSIGD Info. Eurogl’aphiCS

o
Interesseomader NORSIGD samarbeider med Eurographics. Personlige medlem-

NORSIGD er et forum for alle som er opptatt av grafiske bruke ner | NORSIGD &r 20 SFr rabatt  medlemskap i Eurograp-

grensesnitt og grafisk presentasjon, uavhengig av om basise &, 09 VI formidler |nf0rma§jon om aktL_JeIIe aI_<t|V|_teter og ar-

The X window System, Microsoft Windows eller andre systemer. rangementer som avholdes i Eur_ographlcs-regl. Tllsyareade f

NORSIGD arrangerer mgter og seminarer, formidler informasj rographics mediemmer kr 100 i rabadt pediemskap i NOR-

fra internasjonale fora og distribuerer fritt tilgjengelig program= :

vare. | tillegg formidles kontakt mellom brukere og kommersielle ~ Eurographics ble grunnlagt i 1981 og har medlemmer over

programvareleverandgrer. hele verden. Organisasjonen utgir et av verdens fremste fagtids-
NORSIGD har lang tradisjon fdr stagtte opp om bruk av da- skrifter innen grafisk databehandlinGomputer Graphics Fo-

tagrafikk. Foreningen bidrar til spredning av informasjon wed rum. Forum sendes medlemmene annen hvémed. Eurograp-

arrangere mater, seminarer og kurs for brukere og systemutvikics konferansen arrangerésig med seminarer, utstilling, kurs

re. og arbeidgrupper.

NORSIGD

v/ Reidar Rekdal
Postboks 290
1301 Sandvika
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Returadresse:
NORSIGD v/ Reidar Rekdal
Postboks 290
1301 Sandvika
Styret i NORSIGD 2004
Funksjon Adresse Telefon email
Leder Ketil Aamnes 22 78 05 56 (direkte) Ketil. Aamnes

Telenor Business Solutions
PB 16517 Etterstad
0606 OSLO

2316 64 70 (fax) @telenor.com

Fagansvarlig

Wolfgang Leister
Norsk Regnesentral
Postboks 114 Blindern

22 85 25 78 (direkte) leister@online.no
22 85 25 00 (sentralbord

22 69 76 60 (fax)

0314 OSLO
Sekreteer Reidar Rekdal 67 57 73 18 (direkte) reidar.rekdal
Norsigd 67 57 72 50 (sentralbord) @dnv.com
Postboks 290 6757 72 72 (fax)
1301 Sandvika
Styremedlem| Tor Dokken 22 06 76 61 (direkte) Tor.Dokken
SINTEF IKT 22 06 73 50 (fax) @sintef.no
Postboks 124 Blindern
0314 OSLO
Varamedlem | Svein Taksdal 22 95 92 86 (direkte) svein.taksdal
Norges Vassdrags- og Energiselska22 95 92 01 (fax) @nve.no
Hydrologisk Avdeling, Seksjon data
Postboks 5091, Majorstua
0301 OSLO
Varamedlem | Magnar Granhaug 73952500 Magnar.Granhaug
ProxyCom AS 97 72 76 98 (mobil) @proxycom.no
Kleebuvn. 194 73 95 25 09 (fax)
7037 Trondheim
Navn: ...
Firma: ...
Gateadresse: ..........cciiiiiiiiiiin.
Svarkupong Postadresse: ...l
O |nnme|ding — institusjonsmed|em ......................................
(kr1000) | Postnummer/sted: ....................
O Innmelding —personligmedlem | ..
_ C(Kr250) | Telefon: ...
O Innmelding — Eurographics medlen Telefaks: ...
(Kr 150) o
O Ny kontaktperson email: ....... .. ..
O

Adresseforandring




