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466 millions
hearing-impaired

(WHO, 2020)

30 millions
watch with captions

(Amazon, 2016)

244 millions
migrants
(UN, 2016)

2 billions
watch w/o sound

(Digiday, 2016)

Captions & subtitles
are in high demand



boring

Challenge
Captions & subtitles have not made progress

So even though
we face the difficulties

No emotions
from the voice

for decades

limited No information
from the voice



informative

emotional

Solution: WaveFont captions
Extra-feature for captions & subtitles

Information
from the voice

Emotions
from the voice

faster louderquieter

unique & innovative
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Experimental setup
Videos 
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Experimental setup
Questionnaire with video clips

Brief introduction 
and 

general question about 
the WaveFont
visualization

Video with 
conventional 

standard captions

+

related questions

Video with WaveFont
captions visualized 

with the 
Simplified Arabic font 

+

related questions

Video with WaveFont
captions visualized 

with the 
DINArabic font 

+

related questions

Personal questions 
(about general subtitle 

usage and demographic 
information)

sports, news, poetry sports, news, poetry sports, news, poetry



Experimental setup
Participants

79 x male 80 x female

32 x

22 x 
countries

Age 
distribution



Results
Visualization of voice characteristics comprehensible

Loudness comprehensible? Speed comprehensible? 

∅ 2.6

∅ 3.4

∅ 3.1
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Results
Visualization of voice characteristics comprehensible

Loudness comprehensible? Speed comprehensible? 

Loudness and speed together comprehensible? 

∅ 2.6

∅ 3.4

∅ 3.1

∅ 2.6

∅ 3.4

∅ 3.0

∅ 2.8

∅ 3.6

∅ 3.2
Loudness and speed together are preferred

WaveFont more comprehensible than standard

Hearing rate slightly better than hearing-impaired



Results
Finer visualization of voice characteristics

Third visualization to distinguish between 
loud, normal and quiet?

Third visualization to distinguish between 
fast, normal and slow?

52% 48% 52%48% 46% 54% 56%44%



Results
Finer visualization of voice characteristics

Third visualization to distinguish between 
loud, normal and quiet?

Third visualization to distinguish between 
fast, normal and slow?

52% 48% 52%48% 46% 54% 56%44%

Two classes are preferred for speed

No clear majority for a third visualization at volume



Results
Font selection

The majority is satisfied with the stoke width of quiet words.

Loud words could be displayed even bolder.

How to display loud words? How to display quiet words?

54%53%40%52%



Results
Font selection

The majority is satisfied with the character width of slow words.

The majority is satisfied with the character width of fast words.

How to display fast words? How to display slow words?

45%53%49%54%



Results
Font selection

Simplified Arabic – the more moderate font – is preferred.

Which captions improve your TV/cinema experience more?

48%



Results
Font selection

Movie with optional WaveFont captions is preferred.

Simplified Arabic – the more moderate font – is preferred.

Which captions improve your TV/cinema experience more?

48%

∅ 3.4

Prefer movie that optionally
displays WaveFont captions?

49%



Future work
Further experiments with Arabic

Mapping of the speech in Arabic 
dialect to words in the MSA subtitle

Investigate alternative visualizations
of long words

• connective characters with the kashida (-)
• automatically inserting long vowels
• automatically inserting the diacritics



Future work
Investigate further languages and writing systems
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