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Development of visual impairment mimetic system using AR technology
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Abstract: We developed the visual impairment mimetic system to provide a visual impairment experiment system for
visually non-handicapped person. Our system using AR technology with head mounted displays and buil-in stereo cameras.
Captured images from the stereo cameras are processed in the PC to mimic a visual impairment and displayed on the head
mounted display. In this study, we demonstrate the color-blindness experiment system as the one example of our system.
Three types of color-blindness are mimicked, protanope, deuteranope and achromat. And we simulate several kind of

color-blindness with slightly or severely.
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Fig. 1 Example of normal view and color-blindness view in
pictogram. Left image is normal view and right image is

protanope view.

Fig. 2 Example of normal view and color-blindness view in
traffic signal. Left image is normal view and right image is
protanope view.
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Fig. 3 Wrap920AR (Vuzix corporation)



Table 1 Specification of Wrap920AR

Resolution VGA(640x480)

Frame rate 30 frame / sec

View angle 31 angle

Correspondence 3D | Side-by-side, Auto3D, anaglyph
format
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Table 3 Variation of LMS cone’s coefficient values for from
protanope to protanomal
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72 (L7 A TR L7 DARGERRE (27 2 (%) O M EER DI
EADOLDICERT 2 &, DRRE 27 2 58) 5> H DL
FE(2 B3 A5E) 0O LMS SR DR 2 T S 720 DIRE %
RLTWVWDEDT, ZOFREE Ly coorricionts My coetricionts
Si_coetticiens & Ly BAFOXTRT.

From deuteranope to deuteranomal;

Ld_cosffim'snt = 049 x {1 - (m X 01)} (23)
Md_cosf_fic‘isnt =0.0+ (m X 01) (24)
Sa coepriciens = 125 x {1 —(m x 0.1)} (2.5)

(m=01,2345)

(2.3), (2.4), @.5)X5E AITRT L DT LMS SR DK
JE% 6 ERPEREE T2 L8 TE S, m= 0 ORFANEED R
2T EEPHRT LB MEORBOLEEELTLTEHY,
m OEAEZ CTWIZE, BEORZ T #BUHET %
SERDIREL L > T D, DFEY, M HEROIRE 2 FLUEE
N 11T, L#ERE SHEROEREEE 0 12315 X 5 I12E|
HCHET L LT DRI (2 M 3 &) O x 7 AR
BHElTxLEEZOND.

Table 4 Variation of LMS cone’s coefficient values for from
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Fig. 4 Examples of image processing; normal view, protanope
view, deuteranope view and achromat view

4-1-2 BENLSBEADABFERFAVEERTHER
PRIBREE (1 R 2 ) B PRIGHE (1 R3S RE) DR AT
ZRMUTTE L7254 & D BUBREE (2 U 2 65E) v D D BUgR R
QCRIIER) DR FEEUBER LIERD 280 27



F90.9), 2.1, 2.2)XKXOE 3N PARIFRE (1A 2 6134 ERm=0, AEXAn=1 AFRAn=2 K

) A5 P RIGHE (18 3 4 58) 0> LMS SR D FRE & 6 Bl R m=3, EFHRm=4, FHFAm=50KO DR (2
W THA LT R AT OZALZE R 5128 B2 A5E) /5 DRI (2 Y 3 @5E) £ TO R AT HHEEL

— HLUHlZRLTNS.
4-2 £

X5 TR LERRND CHER AR) & P RIGRA (14 2
@A), DAIGREE (20 2 A5) Z BRI B L 72 i X 7 O
WCHEBETS. CH(EFEAR) TIIETOOEERNTE D,
P AUBREE (1 8 2 5%) & D BUGREE (2 B 2 f5F) TIXFFICRE
FHIE &SRO O ORI N RETH D LN DH. L
2L, BT CIE P AR QM 2 A5) & D RGREE (2 Y
2 R OHBIIBO TR TCHDLZENFExDH. —F, C
B OEF AR & AR AR DR 2 JFOE W g L
f, AT (LS TRz T LRI TE N2 & 23
MWD WIZIX 6 TRUZFER D PAEEE (187 2 A5F) & P
HUBHEE (180 3 (A R) K OV D BUsREE (2 B 2 faig) & D RUGHEE (2
3R ZEUER LR FOEN O THET S
L, on = 0K 0n = 0 O IR O & Sk ik S i
CRZTLEI =, HAPERETHD. n & n OMHENHE
2TV &, FRICREMER & AR O AR R 225 <
B LTWBZ ERGND. RAFITIIENERD D7D,
SERICHHETE TWVD LBIEITTE R0V, KRIFETOR
BEMEZD L, 1ZIEZNSOMERITE VR 207 2 # A
WZIEHDEIBEHTE WD EEZLND.

=

Fig. 5 Example of image processing; from protanope view to 5 F&H
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Fig. 6 Example of image processing; from deuteranope view to
deuteranomal view



