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Research identification

Propose and evaluate a method of Map-Based Storytelling
in Mixed Reality.

Bring interactivity to a static printed map and make the
map reading, understanding and exploration in a historic
map exhibition more enjoyable than in a traditional, static
exhibition.
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Hypothesis:

proposed Map-Based Storytelling in Mixed Reality method
could enhance user experience: the way of the story
exploration will become more entertaining and flexible,
and as one of the results, the quality of acquired
knowledge will be better than with traditional solutions.
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Research identification

Research Objectives

|. Make an overview of current MR technologies for CH. Identify the most
common limitations of classical exhibitions and ways to avoid them.

Il. Chose the technologies that can be used for the projection of interactive
layers on the map.

lll. Find the ways of user interactions with maps in AR-space. Figure out what
kinds of connected media and information could be integrated into the
exhibition.

IV. Evaluate the proposed method concerning its impact on the user
experience.
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Research Questions

|. Which MR methods are used in CH applications, especially in exhibitions,
how do they guide user through story? What are the limitations of traditional
exhibition methods while storytelling using maps and how to overcome them?

ll. How can the projection of interactive layers on printed historical maps in a
Spatial AR environment be realised?

lll. How can users interact with a paper map in the Spatial AR environment?

What kinds of connected media and information can be added? Furthermore,
how can it be realised for different types of media (e.qg., are there
differences)?

V. Can the new method make storytelling using maps more
enjoyable/entertaining, and enhance the user experience and quality and
quantity of the acquired knowledge?
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State of the art

-Storytelling in museums
-Storytelling in and with maps
-Mixed Reality for Cultural Heritage
-Mixed Reality and maps

—
.cl:"_ - ’ i S ek | :
L .
An augmented map, showing Musqueam Belongings The Mejlby stone exhibition
the flooded River Cam. (Reitmayr et al., 2005) (Courtesy Reese Muntean) (Basballe & Halskov, 2010).).

[
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Development
of AR

Developement Comparative

of classical

it user study

exhibition

choose the hardware - same content and - museum experience
and software design style simulation
technologies non-digital solutions - two independent
case study groups “Classical” and
Spatial AR prototype AR
task-based
questionnaire and
interaction

observation

w
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Case study

1812.tass.ru +

A

(OImapbox

1812

WHEN NAPOLEON
VENTURED EAST

HOW THE 1812 PATRIOTIC WAR TURNED NAPOLEON'S GRAND ARMY INTO
A HANDFUL OF SURVIVORS

PYC >< ENG

w
% __ Map-based Storytelling in Spatial Augmented Reality: Projection of Interactive Layers




AR exhibition

Concept

11 Q: Map-based Storytelling in Spatial Augmented Reality: Projection of Interactive Layers

Kinect Depth Camera

Kinect Blind Zone

Kinect Field of

View TTa

:/7'@\
<

Ultra-Shoxt Focus
Distanse Pyojector

~

Printed Map

I Mixed Reality Surface
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Mixed reality (MR) Surface is
created on the table in the
intersection of the projected
image, field of view of the depth
camera.

The map placed in the mixed
i ironment can be

person who appeared in
of view of the depth camera.
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Realization

- NEC NP-U310W projector
- Kinect for Windows v1
- White Table 80*115*70(H) cm

-
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AR exhibition MME © @

Calibration

-Touchless touch
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AR exhibition

Application interface

Timeline with chapters

Back/forward buttons

Current date indicator
Troops indicator
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AR exhibition Tm @

Storytelling/exhibition
application structure. BN {s]aY

Chapter 1 Chapter 2 Chapter M
*Date 1 *Date 4 * Date n
*Date 2 eDate 5 * Date n+1
Date 3 eDate & .

Software:

Content/data:

- Raster/vector geo data - Unity: 2D arcade game
- Day by day table
- TASS articles

- Illustrations

- Adobe lllustrator: design

w
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Types of content
and it's representation
- Background images

WHEN NAPOLEON
VENTURED EAST

v -

Il
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Types of content

. ’ . -
and |t S representatlon Ir. 859, retired French civil engineer Charles Joseph
Minard summarized eye witness accounts and drew a map
H . Mlustrating Napoleon's 1812 campaign against Russia and
- BaCkground Images the defeat of the Grand Army. Accarding to Minard, dwring
- the war's bloody 197 days, the strength of Napaoleon's
_ TeXt forces dwindled from 422,000 all the way down to 10.000.

Is it true thot in 1812 Napoleon lost 90% of his troops? And if
50, how did it happen and why?

Minord lays out some answers 1o these questions in the
form of statistics and line width: tactical errers, hasty deci-
sions, exhausting foot marches, fruitless batties ond a bru-
tally severe cimate.

The mop was pubdshed as pm{oi’é tho

groph of two maps, the top one reon- Il" 1
senting o smilar scenario :an_:pdgn y
the il fory commmander Haonnibol, some

2000 yoars baforc that of Napoleon. | I r
. SN SOt Y .
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AR exhibition

Types of content

and it's representation
- Background images
- Text

- Map overview

- Chapters highlight

w
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AR exhibition

Types of content o e

" In just four days 34 of the city went up
HR : L in flames: of the 9,158 residential
and it's representatlon ¥ ,','u,f,ﬂ; more ihs RESE <
o were burned to the
_ i " ground. Napoleon lost
BaCkg round Images 1he wirter housing he
had hoped for. Yet the
French Emperor re-
- TeXt 1ained the ibusion thet
his campaign wes
H close to the expecied
- M ap OverVIGW outcome and that the
Russian Empire
H H would sign a peace
- Chapters highlight tresty »ls him st
last. On September
18, he decided 1o stay
= DateS In the city and dedicate
himself to formulating

) Maps |n the teXt his “Novembeér plan™ for a

march on St, Petersbhurg

Friday,
18 Septomber (812

w
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Types of content

and it's representation

Tt of Bt

Background images
Text

Map overview
Chapters highlight
Dates

Maps in the text

Map overlay
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Types of content

and it's representation
Background images
Text

Map overview

Chapters highlight Dy N > :':: :(,)
Dates ..... L 12 0O
Maps in the text (X”QX) : { rop=
Map overlay d "'hy

Troops/battle indicator
Sound

w
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Final setup of the AR
exhibition prototype

[ ]
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Classical exhibition

v

ll

Booklet
Overview map

Plastic Minard map
overlay

Pop-up showing
armies amount

Table of contents

Map-based Storytelling in Spatial Augmented Reality: Projection of Interactive Layers




Classical exhibition

1. Cutter plotter

2. Paper
3. Foil
4. Glue

w
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Evaluation

25 participants (13 AR + 12 Classical), Medium age: 21-29

Gender :13/12 Familiarity with a map




Evaluation MMH © @

ITC

Experiment scenario

[ ]
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Evaluation

Evaluation form

When Napoleon ventured East AR exhibition. User test questionnaire.

I.  General info
A Name:
B. Gender:
O Female
0O Make
O prefer do not comment
C Age:
O 17 oryounger
0132
O 2129
032039
0O 4043
0O 5059
O s0orolder
D.  Countryof crign:
E. Are you familiar with the map of Napoleon's Russian campaign by
Charles Minard?
O never heard about it
O neverseen it
O quite familiar — have seen it on the lectures/in the media
O very familiar - ve explored it 2 lot/ was using In the projects
O rm fan - | have poster with It oo my wall

nl ©® @
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Il.  Please give answers, which you can find in the exhibition
materials, 1o following questions about Napoleon's camgaign to

Russia
A

What was the amount of roops of French amy &

lune 1812
p) 156 Nowember 1212
3 14 Dacembar 1812

Bggest Franch army daision 3t Juna 1817 amount and nama

Bgges: Puzsen army division at lune 1812 amount and name

Whist was the temperature on 1 of December 1812

Whao = Cherles Minard?

Whera wat Napoleon's army located

whan tha number af roops was 55 0007

Whan and where was the baggest battie of the campagn?

When Napzleon's army was indicated on the map with smallest

amount?

Inwhich marth did Napoleon eave 1o Peris?

Who was Fyocdor Ginka?

when Napcleon arnyed a0 Moscow?

w
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Evaluation

Evaluation form

[
4

.

Ill.  User experience feedback

Please fill this block after you hove explored the exhibition and sfter pou hove
answeried the questions from block If

A What is your general impresien?

very  [Rlghtly [redhee [cigatly
I"ve Need the

| dicky’t like the achibition askibition
1T was haed 10 undersiard I've easlly pot e
how the interface works intactace and 1'c bagie
and ivs lege behing |aehing
| think exhbitanc Hhe thic | think schiations Lk
can't be usefull nrea this can be wzafullin
MUSEIMS read museuns
B.Plcase score the diferent
cements of the exhibition
A1 Intariaze demants Buttors
linki to the chaptess

very lslthh reither folightly

| dicke"t like the rterface

I've liked the reerfate

1T was haed 10 usderstang
how 10 work with ths
ement

It Wik sagy 1o
understand how to
wark with 1his elervent

| think this element can't be
usefull o real museums

| think this clernent
can be usefull inreal

ITAS2UTS

nl ©® @
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.

A. Do you have any comments, ceas ar advices?

B. if you think extybitions lika that can be uzefu, what comes % your
mird? Which knd of stories could be told n this
format

Map-based Storytelling in Spatial Augmented Reality: Projection of Interactive Layers



Results

Tasks block evaluation
analysis
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Right answers, %
100,00%

90,00%
80,00%
7000%
60,00%
50,00%
40,00%
30,00%
20,00%
10,00%

0,00%

CNCEE 2 VI T ST S

‘;@
M Classical ©“AR

Time toanswer, mins

wo° O Q0 %

25

N

1’

w

—

0,

wn

4‘0

u Classical = AR
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User experience

User experience

evaluation analysis
very

s'ghtlyl l . I I l

I've liked the exhibition I've easily got the interface | think exhibitions |ike this can
and it's logic behind be usefull in real museums

wm Classical wAR

w
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Conclusions and outlook TMHE © @

z‘l Hypothesis:

proposed Map-Based Storytelling in Mixed Reality method
could enhance user experience: the way of the story
exploration will become more entertaining and flexible,
and as one of the results, the quality of acquired
knowledge will be better than with traditional solutions.

[ ]
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Conclusions and outlook MME © @

Research Questions

\/’ For the proposed method integration of maps in exhibition with the
MR method, Spatial AR was chosen as most suitable and entertaining
option.

\/’ The projection of interactive layers can be realized with the creation
of Spatial AR in the intersection of the field of view of a depth camera
and projector on the table surface with a paper map on it.

\/’ The users can interact with a touchable flexible interface in Spatial
AR. Text, audio, video, overview maps, paper maps with interactive
overlays, as well as animations, and other content could be added to a

paper map in an exhibition.

‘/ The method of Map-Based Storytelling in Mixed Reality, as it shows
the comparative user experience evaluation, makes storytelling using
paper maps more entertaining and is enhancing the potential
museums Visitors experience.

[ ]
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Conclusions and outlook MME © @

Outlook
- enhanced prototypes

- enhanced experiment: map extent, scale and topic, user
groups

- future studies: technologies to compare, content to
implement

[ ]
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