Haptic Guidance for Persons with Visual Impairment during Crisis Evacuations
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Research Problem Final Prototype Test Path
This research designed and evaluated an assistive technology that After doing number of iterations on our initial prototype, we came up - . = == 3
guides the visually impaired to safely evacuate a location during a with a final prototype that consists of a smartphone, Bluetooth _O“r partlc.lpants | Paith Updated during Crisis
crisis. This technology guides users with haptic feedback based on earpiece, and a pair of smart watches. . |r.1cludeo.| f|\{e. 3¢ | Obotedes e
their current location. sighted individuals | | "

7T who were
olindfolded. The
Research Process \\ nath that our
RN varticipants were

instructed to
navigate through
included obstacles
and re-routes.

We desighed our assistive technology using the Human Centered
Design Cycle (left). We analyzed data from similar research projects
using an affinity diagram (right). This helped us to identify key patterns
and relationships for our design. Additionally, we created personas and
scenarios to help us think about potential users of our technology and
the situations under which they would need it.

A O gy 9 Sy
‘b.h‘..‘b i "’Q .mi'a po"\r W\'\' S

o y: "
SX D b brve Fact

Final Prototype Functionality

&
e Ovu,:;;m"‘a ek cd-

\ Y} Cede.

(A"%n«, ha ¥ k"fp‘ﬂz}_.( i

LLV% SR
v ey WREAE A if;_;{"‘"“:“_,‘.
o et
yw Y‘a:j "80"-‘ . 'g‘-“‘ﬁ'\:l’vd

? d Shed- 1"
fore tef oult— Iw"“,|mm\d preview

[ Engage Users J |
’ \K)eo»\\«cx While tame
/ \l Couns L e \MYOQ‘ naN1 o.,,g - “"‘qu;v‘

- \.tg« M~0\~"~'
Wiott \'a'{'-u“ﬁl,v\b - —‘n\ ode

Vsuall, >
e "-;,m/,’,:::’r]’ ";:v B ol
\ * .
" I .
it i
n
{}
- R
0 1 ¢
NO
(<
f LAOY Hons 3
|
: MLed on st gt oo
Bries il B Hyty AN
g MO Aacti. . [
Expertly Analyze B
E ndoey  White cq | i
“Pars ne vsers hoyve
: . 8tk
Inspect Results | i e
hekot o ok ot 8 L K u: A i
Qe Ty are (3 T Whripolng L
. oA 1 (»‘.Di“v, ek (o2 ‘ 2
| ey o7 » wllis o s
! ’ §
‘ o ek : :
af} cov= | o \Wrared Sevson Io
LY Comtn Tre Qi shaibeod ) k Ly .
20N Sty
N Sye o Sebto Dk SV,(L‘O‘ 4 ! \e} e y
i ;
| TR,

Our final prototype assists the persons with visual impairment by . . ,
giving them the haptic directions via 2 smartwatches and audio We analyzed data from the video recordings to look for key metrics.

directions via Bluetooth earpiece.

Test Parameters P4 P> Average
HAPTIC DIRECTIONS ACTIONS Total Time taken to walk 05:13 | 0704 | 0509 | O7:53 | 0752 07:26
Mumber of times deviated from path 3 = G = = 4.2
\ / | Vibrations on Left Wrist Watch. Turn Left. Number of times misinterpreted command 1 2 3 2 7 2.5
_ | Vibrations on Right Wrist Watch. Turn Right. Number of times hit against obstacles/wall 2 0 2 2 0 1.2
[ [;,ﬁ;fu"t;p“f J [ DE&:;E:E J Light Vibratory Pulse on Left Wrist Watch. Turn 45° Left.
— mplications Light Vibratory Pulse on Right Wrist Watch. Turn 45° Right.

Strong Vibratory Pulse on Left Wrist Watch. Turn 90° Left.

Participant Feedback
Strong Vibratory Pulse on Right Wrist Watch. Turn 90° Right.

Light Vibratory Pulse on Both Wrist Watches. Move Forward.

.. Strong Vibratory Pulse on Left Wrist Watches. | Stop. A watch on each wrist helps to interpret the directions accurately.
Initial Prototype : - - P P ¢

o , , , AUDIO DIRECTIONS ACTIONS
Based on our affinity diagram, personas, and scenarios, we designed a , , ,
. . . . . Follow the wall. Follow the wall. It would be easy to follow in a more stressful situation because
low fidelity paper prototype. This helped to refine the physical design — : — ) , ,
d interf You have reached your destination. | Stop, and wait for further directions. it’s not something that you have to listen for. It doesn’t matter
and interfaces.

what’s going on around you, you can still figure it out.
. VOICE COMMANDS BY USER ACTIONS

— N | Repeat Directions. User receives the appropriate vibration.

S 0 . . .
L s Some cues [e.q., long vs. short] were difficult to differentiate.
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e i  Each participant was fitted with the
o prototype  Customizable vibration patterns.
e tovto. — asudin * We gave instructions on how to e Customizable audio cues.
(%] interpret the different navigation cues * |ssue voice commands like: current location
 The participant was directed to the e Time estimations until safe.
beginning of the test path
 The navigation cues were given, and
the participant’s progress was Acknowledgment
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