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ABSTRACT
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Echolocation used in the realm of orientation and mobility training denotes one of
the information clues a visually-impaired person utilized through the sound reflected
from the space for wayfinding. The reason a person could safely move in a space via
such method is because that the variation of wave and frequency of the surrounding
soundstage provide the information of the surrounding space structure.

This research took environmental design elements and architectural planning
analysis as the measures together with the visually-impaired person’s echo-cognition
spatial layout experience and with threads the visually-impaired person’s spatial
cognition and orientation mode in a real environment were presented as well as the
application of echo clue. And based on such fundamental knowledge, we further
examined the environmental design requirements for the visually-impaired people to
use echo for spatial information cognition. In this research, Q Methodology,
Observational Survey and In-Depth Interview were introduced to collect the wayfinding
experience and teaching experience as the research information for the analysis from 20
heavily visually-impaired people and 3 professional teachers of related fields.The
research result showed that the visually-impaired people participated in the experiment
utilized the change of material and the elevation variation of the floor slope as the
effective environmental clues as well as used architectural element arrangement to form
the sense of obstruction, the proper space size to form the echo, and architectural



element sequence for spatial cognition.

In addition, through observation survey and in-depth interview this research
discovered that echo clue has good characteristics of long-distance and promptness on
providing environmental clues, especially with great importance on providing the
identification of environmental characteristics, intended direction heading and
recognizing the location of oneself. Via the structural in-depth interview it was found
that the top ten important echo clues among all 36 clues in the list are in sequence as
follows: 1) Exit/Entrance of building 2) Corridor of building (semi-open) 3) Road width
4) Vehicle lane exit/entrance 5) Bus stop 6) Door of building 7) Static vehicle (parking
lot) 8) Spatial scale between buildings 9) Pillar of building 10) Width of building. From
the above, it is found that the way the visually-impaired people recognize environmental
clues through touching, hearing and other sense organs besides vision are much more
complex and complicated than the current visually-impaired guidance facility.

Besides, environmental designers construct the spatial scale and architectural object
for every distinct environment that could be sensed by the interviewee through the
utilization of “sense of obstruction” and “echo”. In other words, as environmental
designers further analyze the target echo clue object’s (architectural element) physical
characteristics of echo and deploy it on the path, it would enable the visually-impaired
people to build a mind corridor spatial model using their echo ability.
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VI 0.3226 4.7512 98.0208
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9 Al A oA ey Aok (Radl - 5 - 4 R BRI e e 8 ke -1 (-0.420) 2 (-1.005) -2 (-1.168) "

10 fA] F w3 ak AL o) A& 0 1R ARl donin g - 2 (1.134) &3 (1.197) 0 (0.410) L

11 ddvakagay - 1A ASE - AR Riow s E - -3 (-1.840) -3 (-1.795) 2 (1.073) -

12 A o884 LA > IFAIRBIR e R T - -1 (-0.505) -1 (-0.384 -2 (-1.168) e

13 #HAARRAK (ot - EIR) - FARERee8E - 2 0915) 3 (1.795) * 1 (0.821) *
14 HHMIZF > SAHER oA EILESAEOMG  FARETeaRE | 0.257) * 2 (1.197) * =3 {(-1.326) =

15 HA Wy T AN (T~ EH)  AFAMMIBoaRE - -2 (-1.187) 0 (0.023) * -2 (-1.073)

16 o A SE R e B Bl SR LAy 0 1 AR IR A e sk -1 (-0.271) 3 (1.603) s -3 (-1.231) L

17 feA M@ -k AHIRN MR F - 0 (0.033) 3 (-1.795) A -1 {(0.663)

18 A MM - AR em g - 3 (2.073) we -2 (-1.197) e 0 (0.410) we

19 A IR A ARG arir G (L) o R ARk ek - 2 (1.187) -1 (-0.406) *E 1 (0.915)

20 A A EV A ITIESE o 1F Bt be s g - -1 (-0.939 0 (0.192) -1 (-0.505)

21 AAIMAE G ARG E - AF BRI RE 0 ) 0 (-0.214) -2 (-1.073) *
22 HERIRRAhrER  RIRsog F Rk - 0 (0.052) »k 2 (1.388) 2 (1.231)

23 RS e AE 0 AR sk & B el sk ke -3 (-1.616) - -1 (-0.406) e 3 (1.746) e
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A B F s (TLIBE
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F AR AT 2R
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f\? | * L"ﬁ#m#“'l
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5’“‘? | * f ﬁkﬁv%’v}\ (4
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AN % gk 53598
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E o # B L
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