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Game accessibility is on the rise

https://www.playstation.com/en-us/games/the-last-of-us-part-ii/accessibility/



https://www.playstation.com/en-us/games/the-last-of-us-part-ii/accessibility/
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What about game streaming accessibility?

]ST

WORLD

N,

x

l 19 days ago

LOCAL TIME

00:32 . |
- | coinbase

WORLD FIRST PULL

= B RLeTEpriest 907, 15IM
M 4. Drineytwo B76.67M 148M
5. Passionw 36B44M 62X
*) 6. Beanbaker 313.94M 530K
"7 7. Thdlock 192.23M 223K

» W W

Ghidd
989.99M 1.67M
B76.34M 148M
B59.26M 145M
848.07M 143M
832.97M 14
B30.15M 140M
BZZ7TM . 140M

# [(09:51) Damage Dene
"1 Rikuarms

' 2 Fireup
"3, Boomieturbo
2 4, Dumpy Pumpy

5. Lilstiok

{60z
ek

LIQUID

lST

REGION

SECRET

s o

£ Queen Ansurek

-

21366 K

. %i%’ e O\

'&'*.,4 %

\

[)u nn_bwriz‘z
\\ u‘wL\Oi(ri. ¥,
Ve

e 1

20 || | h2rid
-—

o 1l

‘up.ESsence.

Zh Samgas {03:00 Local Time)

15,912

4, 73557 n.dg 1

o \_uqmt s(

N&li

's & gt
-% o 2

& \

»“": Ring (4)

Abyssal Glurtony

54 A ~n ”
30 30'
! -

Al
4 -

[ §
ol

%&

g b A \g p‘..‘ ~’ * (/

Group |
Y Passionw

.
* Impech...

. -

+ Boomiet...

’ Rikuarms

Watch Full Video

202 - Chat on Videos
BA okt ° —
\‘/ X
® /} 019 ) : sub 5% they started
: \ talking like the birds in finding Nemo hahaha
0:20 [®Y Khuzvhan: THD

n ¢ 1Zm
wE &S AY
S5s 13\ IB\ 20\

5 &

wwoup 2 Group 3 Group 4
+ Xesavok... % Bc&nbak.f~@‘ :

. °‘!f'°x\'“1' - Dzzr

* Nicksev..

* Milark * Lilstick ' * Dankscale
. >

« Fireup * Liptwelve “# Gooptri..

---------

’ Adasdu...  “ Thdiock | THDI\

* Drenaco...

0:20
BlackLabel2021: ::iiiidaaaaass”

yw@@@ﬁw
> Y N %O

T C—

»J
QUEEN

ATISTUREK
O BN | IR

A Share 0:21 reagsy: HATS OFF CLUTCH



299700080 - °

What about game streaming accessibility?
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What about game streaming accessibility?
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What about game streaming accessibility?




Many people watch streams

TWITCH VIEWERSHIP

® average maximum

This chart shows the change in Twitch viewership over almost the entire time of its existence. The detailed by-minute chart and more information about Twitch viewers is located here. The
live streaming data can be found at the links: unique streamers, concurrent channels, overall stream time.

https://twitchtracker.com/statistics



https://twitchtracker.com/statistics

ccessible stream descriptions are a hard problem! [1]
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[1] Killough and Pavel, “Exploring Community-Driven Descriptions for Making Livestreams Accessible” (2023)
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Descriptions are great, but what about sense-making?
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3 major problems

For stream accessibility

1. EXxisting customization and
accessiblility exists only for the
gamer/streamer

2. Serial audio doesn’t allow
sensemaking/exploration of
iInformation and can become
overwhelming

3. A serial video feed of an
interface loses semantics and
Interactivity
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This is a rich interface for assistive tech

This Is made of pixels

Elavsky et al, “Data Navigator” (2023)
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Game-aware streaming: potential?

m “Metadata-augmented realtime streaming”

Gamer interface, to gamer Stream interface, to viewers

Hammad et al, “The View from MARS” (2023)
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Audio, video,

+ Stream Ul Game engine

Stream software
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Audio, video,

+ Stream Ul Game engine

Inaccessible interface
(a video feed!)
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Game data

Audio, video,

+ Stream Ul Game engine

Inaccessible interface
(a video feed!)
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Twitch

Extension

Game data

Audio, video,

+ Stream Ul Game engine

Inaccessible interface
(a video feed!)
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Twitch

Extension

Screen reader accessible,
customizeable interface

Game data

Audio, video,

+ Stream Ul Game engine

Stream software moo—oun—————
Inaccessible interface Ne

(a video feed!)
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Research questions

 How do existing game-aware streaming technologies support, or fail to
support, game stream viewing for blind and low vision (BLV) viewers?

 What qualities, challenges, and design opportunities do BLV viewers envision
for game-aware streaming technologies?
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Research questions

 How do existing game-aware streaming technologies support, or fail to
support, game stream viewing for blind and low vision (BLV) viewers?

« What qualities, challenges, and design opportunities do BLV viewers
envision for game-aware streaming technologies?
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FIRST INTERVIEW

gameplay & Twitch viewing habits
motivations for viewing streams

Twitch’s social and community features
assistive preferences for viewing streams

experience with streaming technologies

20-30
min
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DESIGN PROBE

FIRST INTERVIEW i ARS.enable
a experience with an
: )  gameplay & Twitch viewing habits i’;Tae:szzigﬁ?J leas)nnil
. « motivations for viewing streams
E —®| « Twitch’s social and community features
(u’.;  assistive preferences for viewing streams
9 ) « experience with streaming technologies
with Bloomwood Stories
min 20_.30 \ (visual novel game)
min B

20-30
min
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Bloomwood Library

Rashad:
/ | do know. I've been here trying to get more programs started, and doing admin work. Plus the
library has basically become a hub for social services. It's not just books these days

Hmm. Let me check my Yes, but let me check my __ Not off the top of my head.
contacts and get back to contacts and get back to What are you looking for
you. you? though?

"Aa ‘ R -




Our prototype and design probe

Bloomwood Library

/ /

Gamer interface, to gamer

28

Bloomwood Library

Rashad o I ol
Bl
Hey Noor! How's it going? | was hoping I'd run into  iiTi} "l

you today. 5! " :
Te—

Stream interface, to viewers



Enabled by accessible HTML, under the hood

)/
X

>Dialogue Navigation</h?> 5100 D0C DI'3
< id="dialogue-browsing-buttons"'>
id="previous—dialogue-button" aria-label="Previous dialogue">&#x25C0;</
id="next-dialogue-button" aria-label="Next dialogue">&#x25B6;<div></div></ =
«|» ' .
'_Enable Keyboard ‘
Nav S | i
id ="keyboard" type="checkbox" name="dialog" value="keyboard">Enable Keyboard Nav Shortcuts |
Font Size (+ S ‘
>Accessibility Options</h2> Font Size (-) Rashad 1 3
id="increase-font-size-button">Font Size (+)</ Font _ _ _ ‘ _ ¥ '
id="decrease-font-size-button">Font Size (-)</ ont Color ey Hey Noor! How's it going? | was hoping I'd run into m.% iy
class="dropdowns"> 0BTy
rop ) . you today. (-
for="font-color-select">Font Color:</ - o

id="font-color-select">
value="black">Black</
value="red">Red</
value="blue">Blue</
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DESIGN PROBE

FIRST INTERVIEW MARS-enabled SECOND INTERVIEW
2 experience with an
« gameplay & Twitch viewing habits extension controljpancl * profotype experience

of accessibility options improvements on features
- . . . ®
« motivations for viewing streams P

¢ ° brainstorming novel features

* Twitch’s social and community features :
and experiences

assistive preferences for viewing streams . collaborative ideation on

future design of game-aware
experiences

experience with streaming technologies

with Bloomwood Stories

20-30 (visual novel game) | 30-45

min min
20-30
min
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Results | think are the most awesome:
Dreaming of customization and imagining
what access to game data can enable




Dreaming of customization

“I’d love to have full control of stream audio”
ldea: stream viewer access to streaming software data

®OBS 28.0.0 (64-bit, windows) - Profile: Untitled - Scenes: Untitled

File Edit View Docks Profile Scene Collection Tools Help

OBS

£ e Easy Game #4041969 Open Broadcaster Software

)

No source selected > S Filters

Home Download Blog Help Forum

B ¥ O |®contribute

*

>
>

OBS Studio

Latest Release &8 @ J 28.0.0- August 31st

»*
»r <
»*

PO BN B A bbb AR

Scenes Sources & Audio Mixer 5 Scene Transiti... & Controls

Seane @ Image ® 3 Desktop Audio -12.0 dB

-60 -55 -50 -45 -40 -35 -30 -25 -20 -15 -10 -t

Luma Wipe Start Streaming

Starting Soon 5 window Capture @ & Duration 3000 ms :
Start Recording

Be Right Back » Video ® &
g 35 30 1 5 Start Virtual Camera
Just Chatting @ Browser ©@ Q 0% 304 03 30 5 - ;
Studio Mode
Game Only o’ ColorSource © @
Settings

Exit

() LIVE: 00:00:00 # REC: 00:00:00 CPU: 22.3%, 60.00 fps

https://obsproject.com/

32


https://obsproject.com/

Dreaming of customization

|dea: Cross-ecosystem preset and preferences transfer

Apply vision accessibility preset

Configures all the recommended settings designed for
players who are blind or have low vision. This will enable
settings across multiple menus, such as:

Options: On or Off

Text-to-Speech

High Contrast Display

HUD Scale > Large

Lock-On Aim > Auto-Target
Traversal and Combat Audio Cues
Navigation and Traversal Assistance
Ledge Guard

Enhanced Listen Mode

Invisible While Prone > Unlimited

Skip Puzzle Option

Various adjustments in the Combat
Accessibility menu

CAPTURED FROMIPS4 PRO

What if presets and preferences from games could be easily loaded in streams or even into
other games?

33



Imagining what access to game data can enable

=
—

Explore a game’s menus, world, Discover different, possible paths
and interface




Imagining what access to game data can enable

Exploratory sense-making:
“l would love to explore on my own.”

https://hearthstoneaccess.qgithub.io/
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Imagining what access to game data can enable

ldea: Asymmetrical collaboration, using game data access

Streamer is inside a haunted school

Evidence | nfo

Ghost Types

Evidence

Select a ghost type below to view more

ingocmation:
l. Spieit

2. Weraith
3. Phantom
4 Poltergeist
5. Banshee
6. Jinn

+ Mace

8. Revenan t
9. Shade
10. Demon
Il. Yucer

12. Oni

https://phasmophobia.vercel.app/

D EMF Level 5 D DOTS Projector
) Fingecprints [ Ghost Orb

13. Yokai ) Ghost Wiriting [J Spicit Box
1% Hoantw

I5. Goryo

16. Myling Using the evidence were found, we believe
the ghost is a

[0 Freezing Temperatuces

I3 Oncyo

18. The Twins
19. Raija

20. Obake

2l. The Mimie
22. Mocoi

23. Deogen
24 Thaye

Stream viewer has access to
the evidence journal


https://phasmophobia.vercel.app/

Paving the Way for Accessible Streaming

Twitch
Extension

Screen reader accessible,
customizeable interface

Game data

Audio, video, Game engine
+ Stream Ul °
Stream software

Inaccessible interface
(a video feed!)



Game-Aware Streaming as a New Frontier for Accessibility

A call for action!

 What kinds of prototypes and new systems can we imagine? What problems
could this technology solve?

 What if we took every accessibility feature of a game and made those same
options available to stream viewers?

 What can we do with game data to enable new kinds of interactivity between
streamers and viewers?

 Could game aware technology change how we imagine designing new
games?
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