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Sate and accessible home space is a
fundamental human right



Most living spaces requires careful auditing ano

renovations to improve safety and accessibility.

Newly Built Private
Housing Units in US Homes in UK
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Rob Imrie. 2003. Housing quality and the provision of accessible homes. Housing Studies 18, 3 (2003), 387-408.
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Formative Study

Total N=18 ~1h
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, Families with Occupational
Wheelchair Users BLV People Older Adults Young Children Therapists
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Formative Study

“l think 1t could really help people have
more confidence when they go to a new
space”

-Participant No.18, Blind



Formative Study




How Should RASSAR Show the Detected Issues?

How should RASSAR support scans?

| 1 -n
Move Slower  FESS
T ==
L] Il I [ B | =
| ‘"M = LB | L]
HIE § BN BN BN LN} [
= S E E = u
N E s .
L
a
=

Table Too Low

Height: 0.61m
Threshold: [0.71m - 0.86m]

Solution: Replace with furniture with accessible
dimension, or lift the current table with safe and

ne
sturdy base.

B C
Rich Text Pop-Up  Model with Dots

A D A
Minimal Solution

Video Guide Text Guide Mini-Map Task Based Guide

How Should Users Report Errors?

Listin AR

Add Issue

How Should RASSAR Summarize Scan Results?

1:58 ull F . /ﬁiskyltem
Cancel Don Scissors
\.
Risky ltem
Rug
/[:.}imension El T _Is_ufal_
Table oo low
- Too Low
A
Dimension
Sofa )
L Table Too Low Table Too Low
- Height: D.61m Height: D.61m
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Door Solution: Replace with Solution: Replace with
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-~ dimension, or [ift the current dTmensi_un,ur liftthecu £\
table with safe and sturdy table with safe and sturdy
Position L
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Assistive Item

P- I I
I n e I n e Ohiact Dimancinn A Ohiacrt Pgsjtion HOUSING STANDARD Ry

(according to current Swedish standards, Boverket, 2008)

| | H | - 'p"“ THE FOLLOWING NECESSARY HOUSING FUNCTIONS ARE F ; “c‘:\,%
|g O r ( ) \,\d\“ in the dwelling as a whole: (Mark with a cross) Oo%' At
Ay o,
Yes No g,

[0 Room with furnishings and equipment for perso "‘«»,, 4::%
[CJ  Room or separable part of room for evervday ¢ Qf‘ﬁ% -

[[]  Room or separable part of room for sleep and %“ %“w‘m

[) Room or separable part of room with furnis' 3%/‘7 4:::9,%"%

for cooking,

O
O
0
0
B [J [ Place for meals in or close to a room with . 7t
equipment for cooking %“:"u,
. [0 [ Place for working &2&% oy gy
Tv [J [O Entrance area with place for outdoor %’q‘l > R “’%ﬁs‘%"" o e,
C [ [J Place for washing and drying cloth i s %
communal laundry facilities Q’Ol Ay, gy, Oy
) ™~ ,
[ [0 Spaces and furnishings for stora _ g, "o %;::"‘w o
e ? e “on fen,

The following features ARE PRESENT o= 42

Yes No %%"’%

[J [ Hygiene area g
[] Separable bed place (be g “‘4::‘%
0 Cooking facilities “oncg

C U.S. Department of Justice
D Civil Rights Division

)

O

[J [0 Dining place

[0 [0 Place for armchairs

[J [J Entrance area

[0 [0 Place for storage

[0 [O Place for wash’
communal la* /;

The following features m .

Yes No ~
[J [J Room for storing prams, bicycles, outas
and the like (in multi-dwelling buildings this,

area for more than one resident) \

Grab Bar Height
Grab Bar Height
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Technical Eval

/ Apartments 3 Houses

i3 (S ) (2 ) 0 B8 () (Y ()

Manual Inspection Accuracy
&1 Scan 3 times Consistency
Compare Results Time




Technical performance evaluation

i

*Videos from the technical performance evaluation.
Scenes blurred for privacy.




Technical Eval
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Technical Eval
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Technical Eval
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User Study
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Manual Inspection

Calculate accuracy
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Precision: 0.79 Precision: 0.86
Recall: 0.73 Recall: 0.83



User Study
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Application Detection Accessibility Beyona
Scenario Performance Scope ADA
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"Counter":{

{

{

{

{

{

{

bt

"Dim_Height":{
"Community" :["Wheelchair"],
"Dependency" :null,
"Dimension":{
"Comparison":"Between",
"Value":[28,34]

)

"RelativePosition":{
"Comparison":null,
"Value" :null

"GrabBar_Existence_Tub": {
"ExistenceOrNot": {
"Community": ["Wheelchair", "Elder"],
"Dependency": ["Tub"],
"Dimension": {
"Comparison": null,
"Value": null

I3

"Existence":null,
"Note":"replace PLACEHOLDER to either 'short' or
‘tall' depends on the actual height of the

"Knives": {
"ExistenceOrNot": {
"Community": ["Children"],

I8

counter.", "Dependency"”: null,

"Message":"Warning: Counter is too PLACEHOLDER.", "Dimension": { "RelativePosition”:{

"Description":"According to ADA compliance, "Comparison": null, "Comparison”: "LessThan",

counters must be at the proper height (this often "Value": null "Value":[27]

is 28-34 inches from the floor).", 1, . 3 .

"Suggestions":["Replace to an adjustable height "RelativePosition":{ “Ex1sEence : true,

counter"], "Comparison":null, Note": null,

"Sources" : [ "value":null a "Message": "Warning: No grab bar detected near
{"name":"2010 ADA Standards for Accessible ' }s - tUb!?’ .

Design", "url":"https://www.ada.gov/regs2010/201 I' "Existence": false, "Description”: "For safety, there should be grab
0ADAStandards/2010ADAstandards.htm"}, "Note": null, < bars near tub.",

{"name":"Aging in place: Designing, adapting, and "Message": "Warning: Knives have been detected in a "Suggestions": ["Add a bath grab bar on the wall or
enhancing the home environment","url":"https://s — dangerous place!", — a clamp-on grab bar to the tub."],
cholar.google.com/scholar?hl=en&as_sdt=0%2C48&q= "Description": "For safety, no knives should be "Sources": [
Aging+int+Place+Designing%2C+Adapting%2C+and+Enha - present on reachable surface.", {"name" : "HSSAT","url":"https://www.tompkinscount
ncing+the+Home+Environment&btnG="}] "Suggestions": ["Move out of reach of children"], — yny.gov/files2/cofa/documents/hssat_v3.pdf"}]

} "Sources": [] }
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PAUL G. ALLEN SCHOOL

OF COMPUTER SCIENCE & ENGINEERING

Thank you!
Questions?

RASSAR

Room Accessibility & Safety Scan in Augmented Reality

Xia Su. PhD Student, UW CSE Our Source Code

Han Zhang, Kaiming Cheng, Jaewook Lee, Qiaochu Liu, Wyatt Olson, Jon Forehlich



