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AFINN-based Position Guidance System for the Visually Impaired

Takashi KonisHL,* Yoshinobu MAEDA,*** Eiichi Tano,*** Hideo MAKINO*

Abstract In this paper, we proposed a new guidance scheme of the GPS-GIS-based speech guidance system
using the adaptive fuzzy inference neural network (AFINN). Geographic Information System(GIS) calculates
some attributes of user-to-landmark relations, so-called, landmark celebrity, landmark facade, landmark area, rep-
resentative point of latitude and longitude (the center of gravity)of the landmark, user’s latitude and longitude
from GPS, and user’s direction. These attributes were transformed to six basic elements, such as the celebrity, the
facade relative bearing, the Euclidean distance between the landmark and user, the area size, the direction rela-
tive bearing and the user’s individual data, respectively. The AFINN, that has the above six elements as the input
data, calculates a level of importance (LOI) corresponding to a “cognitive distance”. We considered that accept-
able guidance was achieved by using the LOL We applied the analytic hierarchy process(AHP)to the leaning
data of the AFINN. Therefore, the guidance system reflected user’s preference, and obtained the guidance suit-
able for diverse users. Numerical simulations suggested that the AFINN should be available for determining the
guidance satisfying each user. Finally, the visually impaired pedestrians evaluated the guidance system from the

user’s viewpoints.

Keywords: Geographic Information System, Landmark, Adaptive Fuzzy Inference Neural Network.
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Table 2 Correlation coefficients of the level of importance of the landmark and the ratios
of the guidance difference between AFINN and AHP.
(a)Bandai Area, (b)Ekinan Area.
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Guidance difference
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(a) (b) (a) (b)
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VI* Nol (n=1) 0.948 0.928 114 129
VI*No2 (n=2) 0.948 0.928 114 129
VI* No.3 (n=3) 0.743 0.758 37.1 343

*VI: the Visually Impaired
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ZOBRLLREMBRNOZLUMZFML, RERUE
BEA - TELEMIEL.
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Position guidance system T R . )
v | for the visually impaired Lot

H7 HAERETZHFARVEBERIEES X7 4
Fig. 7 Configuration of the guidance system for the visually
impaired.

8 KREMPIBRITHER

(a) HEEER]L (b) REMEE2 (c) REMER3.
Fig. 8 Walking plots of three visually impaired pedestrians on campus of Niigata University.
(a)No.l, (b)No.2. and(c)No.3.
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Fig. 9 Landmark facade and the visually impaired No.l’s direction.

%£3 #iR (A), B) LBIIBERES 1 OHEORAH

Table 3 Guidance sample of the visually impaired No.l at area(A)and (B).
No. Area (A) Area (B)

1 GBI, 70 m (IR, EETY A8, 70 miZ VBL* T¢

2 HRi, 60 m (ZEHER, EETY &HI, 60m iz VBL* TY

3 ARl 50 m ICHEEHR, E@MTY AHl, 50 m i VBL* TF

4 | BFA, 40micHmEH EHTT  AHM, 40mic VBLY, EETY
5 HHH, 30m (cHEH, EFETT HJM, 20m 2 VBL*, EETY
6 AAM, 40milHEB¥R FETT B4, 10m {2 VBL*, ERTY
7 H#EFH, S0m ICHES, THETY {77, 10m {2 VBL*, IE@TY
8 fHt%H, 60 m IBEE, EATY WA, 5miZ VBL®, ERTY

*VBL: Venture Business Laboratory

AHEEL, ZOFICHME L& & GPSHEAN S DB ADE
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BT AS Y Fe—2 LOAKEHIZT v Fe— 7 EHAT
%, FEMIPII S, +EID G MO 2 BREENIHEREE S
THMERT. HEREEOME LETHAIELT S0
IHIELT, RADBELL TV 2054 5.

4:2 HRUABMBEICED AT ALICHT M

FHEERICEMLAREEEZEOF M2 E¥ET 5 LA
RO3BIZRHTE B,

@D HHTHICONT, Y -2 DOhL 2 ETEEN
(814, BRI, &, GHkF, #h] LELT20T, 7
YFR— s L ONBRFROBENESTH 5.

® YxAFEA Y MIBEOEOKIED SHNTE B A,
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<=7 DL WS DB A TS ICBH I N T vitig
IZBWT, BARETT V Fe— 30 EDDAEIREN
54, AHP TI@EYI RS v F~— 2 EEE 28 A HT
SENTERV, L»L AFINN #HWw5Z LT, N
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BICBWT AHP # b LiC L THEBEEE OFIYM LT
TFEB ¥/ AFINN 2, Z0EFHIREEIRL IR0
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7o, MhoHIRT AHP 12 X 2 HERES QML (AFINN
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X oT, AFINN 2 AHP I X 22— HFOEEMB* K S
L, RAATF L2082 MESEA. 75— MAE
DEER»SDL,  FOZEHBAICHTIEFIIHELY TH
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