
2 December 2005

Cross-Media Information Spaces and Architectures

Prof. Dr. Beat Signer

beatsigner.com

Web & Information Systems Engineering Lab

Department of Computer Science

Vrije Universiteit Brussel

WEB & INFORMATION
SYSTEMS ENGINEERING



Beat Signer - Department of Computer Science - bsigner@vub.ac.be 2May 13, 2022

https://wise.vub.ac.be/topic/tangible-holograms-tangho


Beat Signer - Department of Computer Science - bsigner@vub.ac.be 3May 13, 2022

01001000100  
0101001100010010100010010

0100100010010001000100001001000
100010001100001001000110010101010110

1100010010100010010010010100010101011001
101001100001100                 101010100

0010100 100                 110101010101
00100                       01010101000
1001                          1111111111 
111                           0000000010
0                              11111111

0101001011
010101010
111010101
001010010110

Fluid Cross-Media Information Spaces

https://beatsigner.com/cross-media-information-spaces-and-architectures.html
https://beatsigner.com/cross-media-information-spaces-and-architectures.html
https://beatsigner.com/cross-media-information-spaces-and-architectures.html
https://beatsigner.com/cross-media-information-spaces-and-architectures.html
https://beatsigner.com/cross-media-information-spaces-and-architectures.html
https://beatsigner.com/cross-media-information-spaces-and-architectures.html
https://beatsigner.com/cross-media-information-spaces-and-architectures.html
https://beatsigner.com/cross-media-information-spaces-and-architectures.html


Beat Signer - Department of Computer Science - bsigner@vub.ac.be 4May 13, 2022

Information

Systems &

Management

Information

Visualisation

& Navigation

Information

Visualisation

nd NavigationHuman-Machine &

Human-Information

Interaction

CISA

RSL [4]

MindXpres [8]

OC2 [5]

associative file system [2]

data-driven storytelling [11]

XIMA [13]

cross-device interaction [9]

iServer/iPaper [3]

ViDaX [16]

data physicalisation [32]

OpenHPS [18]

non-linear storytelling [27]

PaperProof [29]iGesture [23]

PaperSketch [30]

TangHo [31]

Context Modelling Toolkit [10]

Midas [21]

SpeeG2 [24]

PaperPoint [26]

Print-n-Link [17]

digital libraries [12]

Mudra [22] mixed reality [28]

ArtVis [15]

open cross-media linking [1]

PimVis [14]

DocTr [6]

EdFest [25]

source code visualisation [19]

INFEX [7]

collaborative filtering [20]

Cross-Media Information Spaces and Architectures

https://beatsigner.com/publications/signer_ER2010.pdf
https://beatsigner.com/publications/a-model-and-architecture-for-open-cross-media-annotation-and-link-services.pdf
https://beatsigner.com/publications/what-is-wrong-with-digital-documents-a-conceptual-model-for-structural-cross-media-content-composition-and-reuse.pdf
https://beatsigner.com/publications/fundamental-concepts-for-interactive-paper-and-cross-media-information-spaces.pdf
https://beatsigner.com/publications/as-we-may-link-a-general-metamodel-for-hypermedia-systems.pdf
https://beatsigner.com/publications/towards-a-conceptual-framework-and-metamodel-for-context-aware-personal-cross-media-information-management-systems.pdf
https://beatsigner.com/publications/doctr-a-unifying-framework-for-tracking-physical-documents-and-organisational-structures.pdf
https://beatsigner.com/publications/infex-a-unifying-framework-for-cross-device-information-exploration-and-exchange.pdf
https://beatsigner.com/publications/mindxpres-an-extensible-content-driven-cross-media-presentation-platform.pdf
https://beatsigner.com/publications/towards-user-defined-cross-device-interaction.pdf
https://beatsigner.com/publications/the-context-modelling-toolkit-a-unified-multi-layered-context-modelling-approach.pdf
https://beatsigner.com/publications/midas-a-declarative-multi-touch-interaction-framework.pdf
https://beatsigner.com/publications/midas-a-declarative-multi-touch-interaction-framework.pdf
https://beatsigner.com/publications/signer_ICDAR2007.pdf
https://beatsigner.com/publications/speeg2-a-speech-and-gesture-based-interface-for-efficient-controller-free-text-entry.pdf
https://beatsigner.com/publications/interactive-paper-as-a-mobile-client-for-a-multi-channel-web-information-system.pdf
https://beatsigner.com/publications/paperpoint-a-paper-based-presentation-and-interactive-paperp-prototyping-tool.pdf
https://beatsigner.com/publications/an-interactive-data-visualisation-approach-for-next-generation-presentation-tools-towards-rich-presentation-based-data-exploration-and-storytelling.pdf
https://beatsigner.com/publications/interactive-paper-as-a-reading-medium-in-digital-libraries.pdf
https://beatsigner.com/publications/telephone-interface-for-avalanche-warnings-based-on-information-server-for-adaptable-content-delivery.pdf
https://beatsigner.com/publications/pimvis-exploring-and-refinding-documents-in-cross-media-information-spaces.pdf
https://beatsigner.com/publications/artvis-combining-advanced-visualisation-and-tangible-interaction-for-the-exploration-analysis-and-browsing-of-digital-artwork-collections.pdf
https://beatsigner.com/publications/vidax-an-interactive-semantic-data-visualisation-and-exploration-tool.pdf
https://beatsigner.com/publications/print-n-link-weaving-the-paper-web.pdf
https://beatsigner.com/publications/openhps-an-open-source-hybrid-positioning-system.pdf
https://beatsigner.com/publications/an-interactive-source-code-visualisation-plug-in-for-the-mindxpres-presentation-platform.pdf
https://beatsigner.com/publications/spatio-temporal-proximity-as-a-basis-for-collaborative-filtering-in-mobile-environments.pdf
https://beatsigner.com/publications/the-lost-cosmonaut-an-interactive-narrative-environment-on-the-basis-of-digitally-enhanced-paper.pdf
https://beatsigner.com/publications/expressive-control-of-indirect-augmented-reality-during-live-music-performances.pdf
https://beatsigner.com/publications/paperproof-a-paper-digital-proof-editing-system-copadd.pdf
https://beatsigner.com/publications/papersketch-a-paper-digital-collaborative-remote-sketching-tool.pdf
https://beatsigner.com/publications/tangible-holograms-towards-mobile-physical-augmentation-of-virtual-objects.pdf
https://beatsigner.com/publications/towards-a-framework-for-dynamic-data-physicalisation.pdf
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RSL Hypermedia Metamodel

Global Information Systems Group, ETH Zurich

https://beatsigner.com/iweb.html
https://beatsigner.com/imovie.html
https://wise.vub.ac.be/project/iserver-cross-media-link-server
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Personal Information Management (PIM)

▪ Keeping, organising and 

re-finding information

▪ digital and physical

▪ Study of human-

information interaction

▪ files, piles, mixtures, …

▪ OC2 PIM model

▪ based on RSL hypermedia 

metamodel

▪ Cross-Media PIM system

▪ explicit as well as implicit

associations between entities

https://wise.vub.ac.be/topic/personal-cross-media-information-management
https://wise.vub.ac.be/topic/personal-cross-media-information-management
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PimVis Setup

https://wise.vub.ac.be/topic/personal-cross-media-information-management


Beat Signer - Department of Computer Science - bsigner@vub.ac.be 11May 13, 2022

PimVis Document View

Audrey Sanctorum

https://beatsigner.com/publications/pimvis-exploring-and-refinding-documents-in-cross-media-information-spaces.pdf
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Interactive Paper and Augmented Reality

▪ Bridging the paper-digital 

divide

▪ seamless transition

▪ Visualisation of interactive 

areas and functionality

▪ design patterns

▪ Advanced visualisation 

techniques in combination 

with tangible user 

interfaces (TUI)

https://beatsigner.com/edfest.html
https://wise.vub.ac.be/project/artvis-exploring-information-through-advanced-visualisation-techniques
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ArtVis

Bram Moerman

https://wise.vub.ac.be/project/artvis-exploring-information-through-advanced-visualisation-techniques
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Real-Time Cross-Media Data Exploration

https://wise.vub.ac.be/topic/dynamic-data-physicalisation
https://wise.vub.ac.be/topic/tangible-holograms-tangho
https://wise.vub.ac.be/topic/tangible-holograms-tangho
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Dynamic Data Physicalisation

▪ Physical objects used for 

input as well as output

▪ Dynamic data physicali-

sation

▪ experimental tangible holo-

grams (TangHo) platform

▪ use physical variables such 

as temperature or texture

▪ exploration of big data sets

▪ dynamic data physicalisation 

framework

- data physicalisation grammar
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Collaborative TangHo Interaction 

https://wise.vub.ac.be/topic/tangible-holograms-tangho
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Knowledge Physicalisation

▪ Innovative educational 

and office tools

▪ augmenting the scribbling 

process

▪ knowledge physicalisation 

via tangible objects

▪ Design guidelines for 

knowledge physicalisation 

and augmentation Innoty's Snnap Board solution

https://wise.vub.ac.be/project/design-toolkit-knowledge-physicalisation-and-augmentation
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MindXpres Presentation Platform

▪ Extensible prototyping 

platform for novel presen-

tation concepts

▪ content-based approach

- separation of content and presen-

tation (automatic visualisation)

▪ cross-media content reuse

▪ non-linear navigation via 

zoomable user interface

▪ connectivity and interactivity

▪ Rich-media plug-ins

▪ e.g. source code or 

interactive data visualisation

https://mindxpres.com/
https://mindxpres.com/
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Interactive Source Code Plug-in

Paul Mestereaga

https://beatsigner.com/publications/an-interactive-source-code-visualisation-plug-in-for-the-mindxpres-presentation-platform.pdf
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Personalised Learning Environments

▪ Diagnostic assessments

to detect knowledge gaps

▪ Suggestion of learning

content

▪ knowledge graphs

▪ user knowledge graph

▪ learning paths

▪ Automatic content adap-

tation

▪ based on user preferences

and constraints

Enhanced Curriculum

Assessments

Tagged Learning Content

Knowledge Graphs

Adaptive Learning 
Content

Learning Paths

Knowledge Representation Framework

Assessment Module

Assessment Analyser Knowledge Gap Analyser

Adaptive Learning Environment

Suggestion Module

User Knowledge
Graph

Personalised
Presentation Module

Learner Constraints

Groups Module
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HCI and HCII in Smart Environments

https://wise.vub.ac.be/topic/internet-things-and-smart-environments
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Context Modelling Toolkit (CMT)

▪ Multi-layered context 

modelling approach

▪ programmer, expert user and 

end user

▪ Beyond simple "if this then 

that" rules

▪ Client-server architecture

▪ server: context reasoning 

based on Drools

▪ client: sensor input as well as 

applications

End User

Expert User

Functions

Actions

Template

Filled in
template

Situation

Situations

Facts

Rule

Programmer

Rule

(4)

(5)

(6)

(7)

(8)

▪ Increase trust via intelligibility

https://wise.vub.ac.be/topic/context-aware-applications
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Context Modelling Toolkit (CMT) …

https://wise.vub.ac.be/topic/context-aware-applications
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EUD of Cross-Device and IoT Applications

▪ Rapid prototyping platform

for cross-device and

IoT applications 

(eSPACE)

▪ End-user authoring

▪ customised distribution of

user interface components

▪ mashup tool for digital and

physical (IoT) components  

https://beatsigner.com/publications/a-unifying-reference-framework-and-model-for-adaptive-distributed-hybrid-user-interfaces.pdf
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Hybrid Positioning System

▪ OpenHPS hybrid 
positioning system

▪ stream-based processing

of sensor data

▪ support for motion-based and 

visual positioning 

▪ decentralised sensor fusion

▪ Combine existing and new 
positioning techniques

▪ light-based positioning

▪ noise-based positioning

▪ SLAM using doppler radars

▪ …

https://wise.vub.ac.be/project/openhps
https://wise.vub.ac.be/project/openhps
https://wise.vub.ac.be/project/openhps
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RSL-based Hypermedia Engine

RSL-based Hypermedia Engine

Legacy Applications

File System Driver

Hypermedia-enabled Applications

HT2021.docx

HT2021.docx

…

https://beatsigner.com/publications/back-to-the-future-bringing-original-hypermedia-and-cross-media-concepts-to-modern-desktop-environments.pdf
https://beatsigner.com/publications/back-to-the-future-bringing-original-hypermedia-and-cross-media-concepts-to-modern-desktop-environments.pdf
https://beatsigner.com/publications/back-to-the-future-bringing-original-hypermedia-and-cross-media-concepts-to-modern-desktop-environments.pdf
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Summary

▪ Personal Information Management (PIM)
▪ Office of the Future

▪ Document Engineering

▪ Next Generation User Interfaces
▪ Dynamic Data Physicalisation

▪ Mixed Reality User Interfaces

▪ Paper-Digital User Interfaces (Interactive Paper)

▪ Cross-Device User Interfaces

▪ Gesture-based User interfaces

▪ Multimodal User Interfaces

▪ Human-AI Interaction

▪ Implicit Human-Computer Interaction

▪ End-User Interface Development

https://wise.vub.ac.be/topic/personal-cross-media-information-management
Personal Cross-Media Information Management
https://wise.vub.ac.be/publication/what-wrong-digital-documents-conceptual-model-structural-cross-media-content
https://wise.vub.ac.be/index.php/topic/dynamic-data-physicalisation
https://wise.vub.ac.be/index.php/topic/tangible-holograms-tangho
https://beatsigner.com/interactive-paper.html
https://wise.vub.ac.be/thesis/espace-conceptual-foundations-end-user-authoring-cross-device-and-internet-things
https://wise.vub.ac.be/project/igesture-gesture-recognition-framework
https://wise.vub.ac.be/index.php/topic/multimodal-and-multi-touch-interaction
https://wise.vub.ac.be/project/may-ai-help-you-human-ai-interaction-end-user-user-interface-development
https://wise.vub.ac.be/topic/internet-things-and-smart-environments
https://wise.vub.ac.be/topic/end-user-computing-domain-specific-tools
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Summary …

▪ Hybrid Positioning Framework (OpenHPS)

▪ Technology-enhanced Learning
▪ Presentation Solutions (e.g. MindXpres)

▪ Personalised Learning Environments

▪ Smart Environments and Internet of Things (IoT)
▪ Cross-Domain IoT Solutions

▪ Intelligibility

https://wise.vub.ac.be/index.php/topic/location-based-services
https://wise.vub.ac.be/project/mindxpres-extensible-content-driven-cross-media-presentation-tool
https://wise.vub.ac.be/project/personalised-technology-enhanced-learning-environments
https://wise.vub.ac.be/index.php/topic/internet-things-and-smart-environments
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