
Workshop:
Annotation of audio-visual data

Matthias Arnold | Heidelberg University | HCH19 | 2019-07-17



Centre for Asian and Transcultural Studies

Fo
to

:  
©

 R
ot

he
/ R

N
Z 

16
.0

5.
20

19

https://cats.uni-heidelberg.de



Video annotation systems -
Requirements
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Group work

• What is video annotation?

• What should it do (for you and in general)?

• What do you expect?

• Form groups and note down keywords (no sentences)
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A diverse field

Linguistic analysis: ELAN, ANVIL, Advene, EXMARaLDA

Media institutes/Archives: LinkedTV, MediaGlobe

E-Learning, Portals: Catool, AAV/Opencast Matterhorn, Alexander Street

Streaming Plattforms: Kaltura, (AV Portal)

Music/Performance: trAVis, MyStoryPlayer, PM2GO

Video: Mediathread, Pan.do/ra

Interactive storytelling: Klynt, HyperImage

Subtitling: Speedtrans, DotSub

Service based analysis: Semex, Videana

=> All tools offer annotation functions; most are tailored for specific 
tasks; no one-for-all solution.

Arnold, Wübbena, Decker 2014



List of 50+ programs/platforms related to video annotation

References used

Access (please comment / expand!): http://bit.ly/1oUYPNH

Bamboo http://dirt.projectbamboo.org/tags/video 2011-12

Harvard
http://www.annotations.harvard.edu/icb/icb.do?keyword=k80243&pageid=icb.page466
612 2010

Jost et al. 2013

Jost, Christofer, Daniel Klug, Axel Schmidt, Klaus Neumann-Braun, and Armin 
Reautschnig. Computergestützte Analyse von audiovisuellen Medienprodukten. 
Qualitative Sozialforschung 22. Springer Fachmedien Wiesbaden, 2013. 
http://link.springer.com/book/10.1007%2F978-3-531-19459-2. 2013

Linked TV

LinkedTV, Evlampios Apostolidis, Michail Dimopoulos, Vasileios Mezaris, Daniel Stein, 
Jaap Blom, Ivo Lasek, et al. State of The Art and Requirements Analysis for 
Hypervideo. Pdf. LinkedTV - Television Linked To The Web, September 30, 2012. 
http://www.slideshare.net/linkedtv/linked-tv-d11state-of-the-art-and-requirements-
analysis-for-hypervideo. 2012

UCLA-KB http://kb.ucla.edu/articles/video-annotation-tools 28.04.2009

Arnold, Wübbena, Decker 2014

http://bit.ly/1oUYPNH


Requirements of a Video Annotation System (Annotations at Harvard, 2010) 
http://www.annotations.harvard.edu/icb/icb.do?keyword=k80243&pageid=icb.page466612

1 – Annotation of entire video
2 – Sound visualisation 
(detail highlights)
3 - User-defined custom 
annotation markers
4 - A time range for each 
annotation
5 - Automatic captioning of 
spoken word as baseline 
annotations
6 - Overlays of user-
generated annotation: 
• graphics for basic shapes
• stroke and fill properties 
• short text tags with 
formatting
• placement and positioning 
of graphic objects should be 
dependent upon the graphed 
waveform and zooming level
[MA: Text altered]

Arnold, Wübbena, Decker 2014



More recent developments
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Estrada et al. “Film Analysis as 
Annotation: Exploring Current 
Tools” In: The Moving Image, 
17.2 (2017), p. 40–70. 



https://www.robots.ox.ac.uk/~vgg/software/



https://www.distantviewing.org



http://mediaecology.dartmouth.edu/wp/



https://mediasuite.clariah.nl/



http://www.ada.cinepoetics.fu-berlin.de/en/index.html



http://ada.filmontology.org/explorer/



https://www.advene.org
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https://www.advene.org/examples/tbl_linked_data_html5/index.html



More recent approaches

• Flückiger, Filmwissenschaft, Zürich: VIAN (Film colors)

• Visual Geometry Group, Oxford: VGG Image Annotator

• Arnold/Tilton, Richmond: Distant Viewing Lab

• Media Ecology Project, Dartmouth: SAT (Semantic 
annotation tool)

• Clariah.nl: Media Suite (public access Summer 2019)

• JRG A/V Rhetorics of Affect, Berlin: filmontology

• Advene.org



pan.do/ra use-cases

Analysis and linking of (parts of) video/audio material
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Collaborative annotation of videos and image sequences
Separate layers for various types of annotation (description, 
transcription, keywords, locations), expandable



Movie in context



Presentation and content analysis
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https://gpos.omeka.net/
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https://gpos.omeka.net/
themes-the-legitimation-
of-manchukuo

https://gpos.omeka.net/themes-the-legitimation-of-manchukuo


Visual Pilgrim: Embedded video sequences



Visual language in 
Japanese Visual Kei 
videos

Analysis of Islamic  
sermons



Pan.do/ra – Development/Team

0x2620
Collaborative Archiving and Networked Distribution e.V., Berlin
http://0x2620.org 

Pad.ma - Public Access Digital Media Archive, http://pad.ma/

Since 2008, Material of independent film makers, esp. from Mumbai and 
Bangalore

Successor pan.do/ra (user-client, since end of 2011)

Open Source, GNU General Public License
https://wiki.0x2620.org/wiki/pandora

API: 
via Ox.App (Ox.js)                  or pandora_client (Python)

annotations in HTML5 (e.g. embedding of images)
video formats: WebM, Ogg Theora

https://wiki.0x2620.org/wiki/pandora


Anbindung an Tamboti



Annotations in MODS XML

Export annotations as structured note in MODS

Proof-of-concept implementation



Anbindung an Tamboti



Recent use cases

1. Research project Islamic sermons

2. Movie annotation

3. Video library

More details in article 
“Möglichkeiten und Grenzen der Videoannotation mit Pan.do/ra 
- Forschung, Lehre und institutionelles Repositorium”
(authors Matthias Arnold, Hans Martin Krämer, Hanno Lecher, Jan 
Scholz, Max Stille, Sebastian Vogt)

edited volume Bilddaten in den digitalen Geisteswissenschaften
(in print, 2019)
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Hands-on
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Getting things from Youtube

• Video download, e.g.
• Video Download helper (local install) 

• ddownr (online https://ddownr.com/)

• Subtitle download
• LilSubs http://www.lilsubs.com/

subtitle files and auto generated translations
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Add Video

1. “Item” -> “Add Video“

2. Select Video Files



3. Upload



4. Click “Done” when upload has finished



https://vad.uni-hd.de





Facets / content categories

Arrows: 
change column



View mode and sorting

Arrows: 
change view
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View mode: Player

condensed
view

timeline

annotations

Settings: 
Change resolution
to 480p

Play modes
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View mode: Info

Basic film 
statistics

Rights
and 

groups

Project data
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View mode: 
Timeline

annotations



Excursus: timeline visualisations
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1&2: each frame reduced to 1x64px
1) Average color full frame width
2) Color of frame center pixels
3) Thumbs of key frames

Other example: https://0xdb.org/0062480/timeline/00:15:53.600



Arnold/Vogt | Video annotation | HCH Summer School 2019-07-17

View mode: Clips

Each annotation becomes a clip (can be referenced)
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Click inside the
rectangle, move

central point, zoom in 
and adjust edges

Keyboard shortcuts
l = labels

c = controls

To add new places you will need higher priviledges.



Selecting a sequence
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Find the starting frame of the sequence

(old) IN (old) OUTcurrent



Selecting a sequence
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Find the starting frame of the sequence

(old) IN (old) OUTcurrent

„i“ sets the IN-point

(new) IN



Selecting a sequence
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„o“ sets the OUT-point

Seek the end frame of the sequence

(new) IN (new) OUT



Selecting a sequence

Arnold/Vogt | Video annotation | HCH Summer School 2019-07-17

„o“ sets the OUT-point

Seek the end frame of the sequence

(new) IN (new) OUT

Sequence is now marked as selected



Adding an annotation to a sequence

A sequence is selected



Adding an annotation to a sequence

1 - Click the „+“

A sequence is selected



Adding an annotation to a sequence

1 - Click the „+“
2 - Add text (green)

A sequence is selected



Adding an annotation to a sequence

1 - Click the „+“
2 - Add text (green)

3 - Submit with „Enter“ 
(blue)

A sequence is selected



Embedding external documents

1. Annotations my contain HTML, so (accessible) external 
material can be embedded, e.g. images.

2. We recommend:
<figure>

<img src=“[URL]”>
<figcaption>[text]</figcaption>

</figure>

3. Example:
<figure>

<img src="https://heidicon.ub.uni-heidelberg.de/api/v1/objects/
uuid/c511fa2f-d15c-4faa-8c09-cabab46a1bb7/file/id/134161/
file_version/name/small">

<figcaption>Calendar of West Bengal Stores showing the "Howrah 
Bridge", the "Hoogly" river and the traffic.</figcaption>
</figure>
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https://heidicon.ub.uni-heidelberg.de/api/v1/objects/uuid/c511fa2f-d15c-4faa-8c09-cabab46a1bb7/file/id/134161/file_version/name/small


Importing subtitles (srt)

1. Select a movie

2. In „View Editor“ select (very small) pen icon for „Editing
Options“
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Importing subtitles

3. Select „Import Annotations…“

4. In the following dialog
set „Layer“ = „Subtitles“
set „Format“ = „SRT“
set the desired language
select the .srt file

…then hit „Import“
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Importing subtitles

5. Wait for the success message

To delete individual annotations, select them and hit the
„Delete“ key.
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Referencing annotations

1. Annotations can be referenced by URL. All you need to do 
is to find out the link to your annotation.

2. Switch to „View Clips“, select the annotation and double-
click it.
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Referencing annotations

3. You‘ll switch to „Editor“ mode, with the annotation selected. 
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Click the gear icon and choose
„Link to Selection…“



Referencing annotations

4. Copy the URL from the @href value.
In this example: 
http://zo-pandora.zo.uni-heidelberg.de/BFE/11.02,16.9

5. This URL points directly to the annotated sequence of the
full video.

6. To make sure that only the sequence is played in „Player“ 
mode, use the „Play In to Out“ instead of the „normal“ 
„Play“. 
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Embedding videos

1. With player (iframe)

<iframe width="513" height="360" 
src=“https://zo-pandora.zo.uni-heidelberg.de/ON/player#embed” 
frameborder="0" allowfullscreen></iframe>

2. Link with explicit resolution 
480p, 240p, 96p

<video width="640"  height="360" 
src="https://zo-pandora.zo.uni-heidelberg.de/ON/480p.webm"  
controls autobuffer>

Direct link
https://zo-pandora.zo.uni-heidelberg.de/ON/480p.webm
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Exporting annotations

1. All annotations can be exported (per layer) in either .srt or
.json format.

2. In „Editor“ mode make sure, all annotations
you wish to export are visible.

3. You can export „All“ annotations, or just
those assigned to the current selection, or
just those at the current position.
It is also possible to only export annotations
of individual users.
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Exporting annotations

4. In „Editor“ mode find the pen icon and select „Export 
annotations…“
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Exporting annotations

3. In the following dialog select layer and format, then hit
„Export“.
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output.srt output.json



Multilingual annotations

1. Annotations can be provided in multiple languages. When 
the clip is playing, users can switch between different 
languages.

2. Multilingual versions of annotations can be added in 2 ways:
1. Importing annotations in individual languages (by layer, 

from .srt)

2. Specifying the language of annotations (by annotation, 
in html)

1. <span lang="de">Das ist Deutsch.</span>

2. <span lang="en">This is English.</span>

3. <span lang=“zh”>這是中文.</span>

3. https://wiki.0x2620.org/wiki/pandora/MultilingualAnnotati
ons#MultilingualAnnotations

Arnold/Vogt | Video annotation | HCH Summer School 2019-07-17

https://wiki.0x2620.org/wiki/pandora/MultilingualAnnotations#MultilingualAnnotations


Wrap-up



Group work

• What is video annotation?

• What should it do (for you and in general)?

• What do you expect?

• Form groups and note down keywords (no sentences)
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Download material and contact

Download sample movies and data files
https://heibox.uni-heidelberg.de/d/6db6d789a7/

Contact
Matthias Arnold, M.A.
Heidelberg Centre for Transcultural Studies | HCTS
Karl Jaspers Centre
Voßstr. 2 | Building 4400 | Room 400.00.04
69115 Heidelberg, Germany
+49 (0) 6221 54 4094
arnold@asia-europe.uni-heidelberg.de

Sebastian Vogt, M.A.
Centre for East Asian Studies | ZO
Voßstr. 2 | Building 4120 | Room 120.01.15
69115 Heidelberg, Germany
+49 (0) 6221 54 15302
sebastian.vogt@zo.uni-heidelberg.de
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Thank You!
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