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ABSTRACT:

This paper explores how a computEmerated reconstruction @thurch can be adapted to create a panoramic film that is presented

in a panoramic viewer and also on a weapund projection system. It focuses on the fumde n t a | principlegs of ¢
not only in 3D modelling software, but al so presentse.how to

These issues are explored in a case study of Charles Church in Plybidutiat wasbombed in 1941 and has never been rebuilt.

The generation of a 3D modelf the bombed church started from theeation of five spherical panoramas @htbughthe use of

Autodesk ImageModeler software. The processed files weporied and merged togethér Autodesk 3ds Maxwhere a
visualisation otthe ruinwasproduced A number of historical images were found and this collection enabled the proeesgudl
reconstruction of theite The aspect of merging two still or twadeo panoramas (one fronD3modelling software, the other one
recordedon the site) from the same locatiomswith the same trajectoriés also discussed he pr ot o tnginearfimf 36 0 U
tells a narrative of a wartime wedditizat occurred in this churcihe fimwas preset ed on t wo heleareidbers afr e e n s
the audience coulthake decisions on whether to continue the ceremony or whether to run away when the bombing of the church
starts.3D modelling software made this possible to render a number of different aiteenati ( 360U i mages and
Immersive environmesempower the visitor to imagine the building before it was destroyed.

1. INTRODUCTION flmmakers This paper presents anew approach forthe
) . documentation of heritage sitesi a 360U narrsati ves
1.1 Panoramic photography and cinematography an artistic visualisationof the site which is necessary for the

) creation of 3 6 0 A s fThisl visualisation was based on
In the last decade there has been a growth in the use ffstorical photographsbut due to the fact that there are no
panoramas for visualisation and documentation of Comp|e>§)anoramas fnm the past, only limited areas of the ruin waie
architecturegFangi, 2007, 2009)Pisa et al., 2010)utthese  aconstructed Rigure 1). The views for the purpose af3 6 0 U
projeds were prepared for scientific analysis, rather than forfim were rendered in Autodesk 8dMlax and also recorded

cinematography(Gruen et al., 2005pomputesreconstructed  ysingspherical video camesshat gererate3 6 0 U vi de o .
the Great Buddha which was used in andilute moviefi T h e

Gi ant  B(&rdi,d20068)3his 3D reconstruction was apart 15 3 g gideoand 360U
of the film, whereas #researcher proposes a method where the

computerreconstructed heritaglt.a site is presented using still anganoramas improved the visualisationing&riors of the world

video panoramawith a3 6 0 U f i e had witb & limiteid e wWnd hey became a part of our livgsluang et al., 2008)

field of view as in the cinema or televisioRanoramas a however the advances in computer technologyarger

been used in cinematograpland in 3D modelling(Bienias,  broadband and the improvements in digital camera technology

2008) but this project 36@deces ednt3d36QUHel Maeaty omandf panoramic
as a crucial method of presenting not only the interior okequence o8 6 Omiages displayed as a film (for example 30

buildings from the pasbut mainly narraties. Autodesk Image  panoramas per second). They are becoming widely accessible
Modeler enablethe generatiorof 3D models of buildingéom  through the use of spherical and panoramideo cameras:
panoramagDowning, 2008)without the knowledge of close Ladybug (Point Grey Research Inc, 200&ogeto (Glasse,

camera as the bas

FigurelA mont age of 360U panor ama-reoohstrictive creatediomteedasis bf histaridal inaaaga



(Immersive Media, 2009 his research paper examines the usescreen where the audienavould feel totally immersed and
of Ladybug camera@-igure2) within a heritage site that enable engaged with thearrativeprojectedon a wraparound screen.
the creatono8 6 0 U narrati ves

1.5 Overview of the paper

The next section discusses the history of Charles Church and
describes the location of the buildinghe hird part of this

paper focuses om 3D reconstructionof the ruined church

whereas the fortipartillustrates the creation of still and video
panorama on the site and in 3D modelling softw@he process

of creat i oisdisclissed Ba&tibnVi Settioms/I is

focussed on the displayingf 3 6 0 U f a largesaudienze

gathered within panoramic environmenfnally, the last part
(SectionVIl) summarses the project and presents the potential
devel opment of 360A films in the

2. CHARLES CHURCH IN PLYMOUTH

2.1 The ruined church

Figure 2 Ladybug 2 (left) and Ladybug 3 (right) spherice

video cameras. Images from: www.ptgrey.com Charles Church in Plymoutfirigure 3) is the object of interest

in this paper. The researchesphotographic panoramic
experiments wereonveyedinside theruined church.lt also
1.3 3 6 @tdiies becamehe locatim where the story of a wedding from 1941 is
virtually embedded

The concepbf 3600stories(Kwiatek, 201 relates to the early
stage of creation of feat ur e.23Bedistonfof GhalesChuech i es by the appl i
of the same or similar techniques of presenting narratives as in
the early cinema. They characterise the following festu The building of Charles Church was finished in 1854 it was
o the application of commentary of a lectyrer consecrated by the Bishop of Exeter in 1665. Charles Church

: . was destroyed by incendiary bombs dmaint out on the night
Zr;egll(ogf(;fdt\g\r/]eéle%e\zgee?;)g:te; g of 20" and 2% March 1941 (Moseley, 20105uggests that this
a lack of actors chyrch was regarded as ﬁont_e of t
lack of dial b.UI|_'[, pefore t he _style _dlsappe
. alack ot dialogues. . situated in the middle of a busy roundabdtig(re4). There is
36(” harratives benanyg a rechnologioah | nb access for visitors becguit remains a memorial ruin after
innovation but also a new form of art, similgrto what had the Blitz of 1941. The church is locked and thisrao crossing

happenEd v'\:lth_he ea_rly cmfega atdt;:(e@ Ibe'gltzlnmt? tie C?O‘h available on theoundabout which could help visitors to access
centuy by the inventions of Georg whoghanged the 0 jte The church was dedicated to King Charles | and not to

way of thinking about the cinemd ® | enalded the creation be confused with Chies tre Martyr (Robinson, 1991)
of first storiesby using a number of visual effects in orde '

present first narrative@opple and Kember, 2004No longer

was the documentary film the main attraction in the cinema.
Correspondingly 3 raiBatives attempto find a method of
presenting narratives using 360

1.4 Motivation

Finding an appropriate method of telling narratives via the use
of panoramas was of the challentfet the researcher faced
when creating panoramic publications on CDs and DVDs
360cities.net(360cities, 2009pr Google StreetViewGoogle,
2009)have collected thousands of spherical panoramas that are
presented in interactive form in Internet browsers, but they still
do not tell narratives. The invention of panorama paintings at
the end of 18 century and a method of presieny all-
surrounding images in rotundas provided an inspiration for the
researcher to create an il
360U panoramic environments.
visualisationoft he worl d and when di:
can be a powerful method for presenting narratives, especiall B
when merged witha panoramic video of the same snhut :
reconstructed in 3D modelling softwa®.6 0 U f i

this paper bringg bombedc hur ch t o | |3f6&ii) Ui
(Micha_ux, 1999) Sarah ~Kenderdine states that such hgp -/lwww.bing. com/maP@ccessed 19.1201%
environment fican help people to etter” applreclate these
fragil e h€afineya2gds) sTihtee sroesearcher6s aim is

to provide a new type of experience for viewers within 360
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I'—'r‘e&‘A%n’%lltblBturés Bf Charles Church located in the middle
O ¢ 'a" €Blfidabout. Source  of imags:

oft



2.3 Panoramas of the church otherresources. The purpose of this 3D reconstruction was the
generation of 360U films from a

This site was chosen by the researcher attempt the  way that the rendered files are matched to recordings with

development of ani nt er act i v.eA nBréberUof sparrariic cameras on the site in order to move the viewer to

photographic experiments are describedriore detail on the the past during3 6 0 U st or y. The next par

r es e asr website (Kwiatek, 2009) where interactive method of 3D reconstruction from panoramas.

panoramaskKigure 5) from the interior are also published. The

church was visuaded usingpanoramas and then reconstructeds 3 procedure of 3D reconstruction

in 3D modelling softwarePanoramas created in 3ds Max

(Figure6) present the possible views of the interior as it lookedThis project attempts to present a method of rendering content

before the bombing in 1941. They are located in the SO  of photographic quality in 3D modelling software in order to

as t he & 6ebotdlediusingBSLR camera and fisheye apply it © storytelling in 360U en
lens. The next section describes the process aof3D  reconstruction was performed according to the following
reconstruction of the ruined church. procedure:

e Pictures were taken using Nikon D90 (DSLR camera),
Nikkor 10.5mm fisheye lens and Manfrotto
panoramic head to create five spherical panoramas of
the interior of the churchF{gure7); PTGUI software
was used to stitch images.

e Each panorama was imported to ImageModeler to
generate 3D models of the locations presented on each
panorama; this process is divided as follows:

o defining a coordinate system;

o defining straight lines and flat planes;

0 constructing more  difficult  shapes
(columns, arcs etc.J{gure8)

e Each of the five spaces were exported and merged in
3ds Max.

e 3D reconstruction based on historidahages was
performed in 3ds Max using -¥&y render engine
(Figure9, Figure 10, Figurell andFigurel2).

Figure5 Panorama created in the middle of the ruin

Figure 6 Reconstruction of the church presshfromthe same
location as the panoramalkigure5.

3. 3D RECONSTRUCTION
3.1 3Dreconstructionfor3 6 0 U f i | m

The site discussed in this papera ruin n the city centre and
hasthe potential for panoramic applications related to cultural
heritage. The pertinent church enables the researcher to present
narrativesabout the event that took placethe past. To create

the storybased panoramic interactive narrative based on
Charles Chrch, the researcher needed to reconstruct the site.
This type of narrative was defined {(Kwiatek and Woolner,
2010)

3.2 Approach to 3D reconstruction Figure8 Modelling of windows of the ruin in ImageModeler.

The 3D reconstruction was not based on photogrammetricagss
met hods (scientific approac
Fangi(2009)as the researcher had planned at the beginning @
the project, but a photorealistic visualisation was performed
instead. The aim of the proj
on a 3D reconstructed site and the existing ruin. A measurab
3D model of the building was not necessary for this purpose. A
number of historical images were applied in this process, bug ﬂlll
due to the limited number of images of the interior being#

available, some parts of the church are visualised according !ﬂm
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Flgureg 3D model overlaid with panoramlc picture.



and additional programming in XML. The process helpetthén

generation of five spherical panoramas in 3D modelling
software in the gae location as the starting panoramas. These
five | ocations were the start a
rendered within 3dMax (Figure 14). In order to view the

results before generating the content darimmersive sreen

panoramic viewers are necessary. They are discussed in the
following subsections.

Figure10 A wireframe nodel of thereconstructedhurch.

3.4 Historical images of the church

A number of historical imagesere found in various Plymouth

archives (Local and Naval Studies Librarydepartment of

Public Library, South West Image Bank and SWFTA) and this

collection @abled the process of virtually reconstructing

Charles ChurchThe reconstruction started by combining the

historical pictures with the contemporary vievand SPiV

panoramic viewer(Hoeba, 2009) enabled he fitting of

historical images to the right location ihe panorama Figure  Figure 12 Historical images are the basis for 3D reconstruction
11) using XML programming3D reconstruction started from of the church

importing historical images to 3ds Max environmehig(re

12). Once the 3D reconstruction was readiig(re 13), the

generation of single panoramas within 3ds Max was performed

in the same locations as these 5 spherical panoramas (defined in

Figure 7). The accurae posi tion of these 360U images was
necessary in the process of creating still and video panoramas

that are described in the next section.

Figure13 A completed 3D recomsiction ofCharles Church.

Figure11 Historical image merged witthe panoramic imagée
the beginningf 3D reconguction.

4. STILL AND VIDEO PANO RAMAS
4.1 still and video panoramas in 3D modelling software

The generation of panoramas in 3D modelling software in the
same locations as they were created on the site is not an
straighforward task. The method of trials and errors was
executed inthiscasebeca e t here is no preview with 360U field
of view in 3ds Max that allows an immediate comparison of the

position between the currentiyender ed panor 'f_i.ma 14a[|1ﬁ 360U .
imagecreated on the site. The application of-§Ppanoramic Igure € generation
viewer made this task possible, because of the use of two layers

of 3600 wvi
environment.



