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KEYWORDS Purpose: Students with cognitive impairment are at increased risk of suffering from visual

cognitive impairment due to refractive errors and ocular disease, which can adversely influence learning
impairment; and daily activities. The purpose of this study was to evaluate the ocular and visual status

ocular disorder; among students at the special education school in Hualien.

refractive error; Methods: All students at the National Hualien Special Education School were evaluated. Full

visual acuity eye examinations were conducted by a skilled ophthalmologist. The students’ medical records

and disability types were reviewed.

Results: A total of 241 students, aged 7—18 years, were examined. Visual acuity could be as-
sessed in 138 students. A total of 169/477 (35.4%) eyes were found to suffer from refractive
errors, including 20 eyes with high myopia (<—6.0 D) and 16 eyes with moderate hypermetro-
pia (+3.0 D to +5.0 D). A total of 84/241 (34.8%) students needed spectacles to correct their
vision, thus improving their daily activities and learning process, but only 15/241 (6.2%) stu-
dents were wearing suitable corrective spectacles. A total of 55/241 students (22.8%) had
ocular disorders, which influenced their visual function. The multiple disability group had a
statistically significant higher prevalence of ocular disorders (32.9%) than the simple intellec-
tual disability group (19.6%).

Conclusion: Students with cognitive impairment in eastern Taiwan have a high risk of visual
impairment due to refractive errors and ocular disorders. Importantly, many students have
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unrecognized correctable refractive errors. Regular ophthalmic examination should be admin-
istered to address this issue and prevent further disability in this already handicapped group.
Copyright © 2016, Formosan Medical Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introduction

Recently, evidence has suggested that students with
cognitive impairment are at increased risk of refractive
errors and visual impairment."? Previous studies also
showed the high prevalence of ocular disorders in students
with cognitive impairment.’? For example, the prevalence
of strabismus was found to be higher in this group than in
the normal child population.” ™ However, effective vision
tests are not regularly performed for this group in Taiwan.
At the special education school in eastern Taiwan, there is a
pediatrician, child psychologist, and dentist for regular
care of students, but no ophthalmologist. Learning abilities
of students with cognitive impairment are typically lower
than those of normal students. Additionally, unrecognized
visual impairment may adversely influence learning,
dependence, daily activities, and social behavior. Impor-
tantly, their visual difficulties include potentially correct-
able refractive errors. Owing to poor expression abilities,
visual problems of these students are usually neglected by
caregivers. Moreover, because of the poor cooperation, the
visual acuity test and examination of refractive errors are
very difficult to perform in these students. Even though
some students have spectacles, unsuitable correction often
exists." No larger study in the literature reported poten-
tially correctable refractive errors and analyzed the cur-
rent spectacles of students with cognitive impairment in
Taiwan. The purpose of this study was to evaluate the
ocular status, visual status, and current spectacles among
students at the special education school in eastern Taiwan.

Methods

Hualien County is situated in eastern Taiwan, and has a
population of 330,000 people. The National Hualien Special
Education School, founded in 1992, is the only school for
students with special educational needs in Hualien. It has 262
students. The majority of children and teenagers with pro-
found intellectual or/and physical disabilities in Hualien
attend this school. It is the oldest and largest special educa-
tion school in eastern Taiwan, and is appropriate to represent
students with cognitive impairment in eastern Taiwan.

In March 2015, all students at National Hualien Special
Education School were evaluated, regardless of their pre-
vious eye condition. Written informed consent was ob-
tained from the parents or legal guardians of all students. A
full eye examination was conducted by a skilled ophthal-
mologist with pediatric experience. A member of school
staff, who knew the student well, accompanied each stu-
dent during examination. The ophthalmological assessment
included general observations of visual attention and

fixation, ocular alignment by Hirschberg and/or cover test,
uncorrected and corrected visual acuity measured by
Landolt’s C chart, refractive error by retinoscopy, anterior
segment examination by slit-lamp, and fundal examination
by direct ophthalmoscopy. Pupil dilatation was done only if
the fundus could not be examined through an undilated
pupil. Medical charts were reviewed, and the type of
disability of the student was recorded. Following the ex-
amination, spectacles were prescribed to students with
uncorrected refractive errors or whose current spectacles
were unsuitable. The refractive status of each eye was
categorized as follows: myopia, if the spherical equivalent
(SE) was <—1.0 D; high myopia, if the SE was <—6.0 D;
hypermetropia, if the SE was >+1.0 D; moderate hyper-
metropia, if the SE was between +3.0 D and +5.0 D;
astigmatism, if the cylinder was >+0.5 D or <—0.5 D; or
high astigmatism, if the cylinder was >+2.0 D or <—2.0D.
We used the cutoff value of 1.0 D for the SE of refractive
errors due to the poor cooperation of students.

The students’ visual acuity, refraction, and ocular dis-
orders were recorded and entered into a database. The
data were then grouped according to the types of disabil-
ities of the students. Intellectual disability (ID) is defined as
a level of intellectual functioning that is below average and
results in significant limitations to the person’s daily living
skills. The classification of ID included mild ID with an in-
telligence quotient (I1Q) of 55—69, moderate ID with an IQ of
40—-54, severe ID with an 1Q of 25—39, and profound ID with
an 1Q of <24. Multiple disabilities (MDs) are defined as
concomitant impairments, the combination of which causes
such severe educational needs that they cannot be
accommodated in a special education program solely for
one of the impairments. A Fisher’s exact test was used to
compare the prevalence of ocular disorders in each group.
We also compared the results of the refractive errors in the
present group with results from large population studies of
normal children, as well as other studies of students with
cognitive impairment. This study had the approval of the
local institutional review board (the Institutional Review
Board/Ethics Committee of Mennonite Christian Hospital;
official approval code: 15-03-005).

Results
Demographic features

The total number of students at the school was 262.
Twenty-one students were unable to take part in the ex-
amination. Data were available for the 241 students who
took part, which included 154 (58.8%) male and 87 (33.2%)
female students. Thirty-three (13.7%) students were aged
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7—12 years, 48 (19.9%) were aged 13—15 years, and 160
(66.4%) were aged 16—18 years. The types of disabilities
included 36 (13.7%) mild ID cases, 91 (34.7%) moderate ID
cases, 28 (10.7%) severe ID cases, 70 (29.0%) MD cases, and
16 (6.1%) autism cases.

Visual acuity

Visual acuity (VA) could be reliably assessed in 138 children.
The data revealed that 160 (58.0%) eyes had VA > 0.8, 58
(21.0%) had VA between 0.4 and 0.7, and 58 (21.0%) had
VA < 0.3. A total of 103 students could not cooperate with
the VA test. However, an objective refractive examination
could be performed, and hence they have been included in
the final case analyses.

Refractive errors

Noncycloplegic refraction was successfully measured in 477
eyes of 241 students. Data could not be collected for five
eyes of five students in the MD group due to ocular disease
(leukoma and cataracts). Refractive errors and the type in
each group of disability are presented in Tables 1 and 2.
There were 129 (27.0%) eyes with myopia, including 20
(4.2%) with high myopia; 40 (8.4%) eyes with hypermetropia,
including 16 (3.4%) with moderate hypermetropia; and 310
(65.0%) eyes with astigmatism, including 71 (14.9%) with high
astigmatism. Among these students, six had anisometropia.

Current spectacles and new prescriptions

Our criteria for the prescription of spectacles were refractive
errors of <—1.50 D or >+1.50 D, and/or a cylindrical
correction of >2.0 D. We also consulted school teachers for
the visual function requirements for learning and daily ac-
tivities of each student. If a student’s refractive error
matched the above criteria and he/she needed far or near
vision for learning, then correction of spectacles was sug-
gested. Using these criteria, 84/241 (34.8%) students needed
correction of spectacles (Table 3). Among these students, 58
(24.1%) did not have spectacles and 26 (10.7%) had pre-
existing spectacles. The prescription for the current specta-
cles was considered suitable when the prescription differed

Table 1

by 0.75 D or less in sphere or cylinder from the retinoscopy
result. A total of 66 (27.4%) spectacles with suitable correc-
tions were prescribed, for 55 students who needed correction
but did not have spectacles and 11 students with unsuitable
current spectacles. Three students needed correction of
spectacles but had self-injuring behavior. We did not pre-
scribe spectacles for them for their safety.

Ocular diseases

A total of 55/241 (22.8%) students had ocular disorders.
Among these students, 21 had more than one diagnosis. The
ocular disorders are listed in Table 4. Classification of 36
students with strabismus revealed eight students with
exotropia, 20 with alternating exotropia, six with esotropia,
one with alternating esotropia, and one with hypo/hyper-
tropia. Table 5 shows the prevalence of ocular disorders in
each type of disability. The prevalence of ocular disorders
is 19.6% in the ID group, 32.9% in the MD group, and 12.5% in
the autism group. A comparison of the ID group versus the
MD group by Fisher’s exact test showed that the MD group
had a statistically significant increased prevalence of ocular
disorders (p = 0.04).

Students with Down syndrome

A total of 16 students with Down syndrome were included in
this study. Nine (56.3%) of them were male. Among these
students, 13 (81.3%) students (26 eyes) had refractive er-
rors; 15 (46.9%) eyes suffered from myopia, including 6
(18.8%) with high myopia; 7 (21.9%) eyes suffered from
hypermetropia; and 25 (78.1%) eyes suffered from astig-
matism, including 15 (46.9%) with high astigmatism. A
comparison of the incidence of refractive errors in students
with Down syndrome (26/32, 81.3%) versus that in the
remaining students with cognitive impairment due to other
causes (143/445, 32.1%) was statistically significant by
Fisher’s exact test (p < 0.0001). A comparison of the inci-
dence of myopia, high myopia, hypermetropia, and high
astigmatism in students with Down syndrome versus those
in the remaining students was statistically significant by
Fisher’s exact test, with p = 0.012, 0.001, 0.011, and
<0.0001, respectively. Six (37.5%) students had ocular

Spherical equivalent and the type in each group of disability, in 477 eyes of 241 students.®

Refractive error Mild ID  Moderate ID  Severe ID MD Autism  Total (N) %

Spherical equivalent

Emmetropia (+0.75 D to —0.75D) 47 122 46 70 23 308 64.6

Total myopia eyes 25 43 8 44 9 129 27.0
Mild myopia —1.00 D to —2.75 D 13 28 2 27 5 75 15.7
Moderate myopia —3.00 D to —5.75 D 4 10 4 12 4 34 7.1
High myopia <—6.00 D 8 5 2 5 0 20 4.2

Total hypermetropia eyes 0 17 2 21 0 40 8.4
Mild hypermetropia +1.00 D to +2.75 D 0 9 2 13 0 24 5.0
Moderate hypermetropia +3.00 D to +5.00D 0 8 0 8 0 16 3.4

Total eyes 72 182 56 135 32 477 100

ID = intellectual disability; MD = multiple disabilities.
2 Five eyes in the MD group could not be evaluated.
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Table 2 Cylinder and the type in each group of disability, in 477 eyes of 241 students.

a

Refractive error Mild ID Moderate ID SevereID MD  Autism Total (N) %
Cylinder
No astigmatism (+0.25 D to —0.25 D) 26 75 27 27 12 167 35.0
Total astigmatism eyes 46 107 29 108 20 310 65.0
Mild to moderate astigmatism —0.5 D to —1.75 D, 38 79 25 78 19 239 50.0
or +0.5D to +1.75D
High astigmatism <—2.00 D or >+2.0 D 8 28 4 30 1 71 14.9
Total eyes 72 182 56 135 32 477 100
ID = intellectual disability; MD = multiple disabilities.
2 Five eyes in the MD group could not be evaluated.
Table 5 Prevalence of ocular disorder in each group of
Table 3  Current prescription and new correction. disability.
Spectacles No. of Types of disability Total Ocular Prevalence of
students (%) disorder  ocular disorder of
No need 157 (65.1) Yes No ©achsgroup (¥)
Own spectacles adequate 15 (6.2) ID group 155 30 125 19.6
Total number of children who might 66 (27.4) Mild ID 36 6 30 16.7
benefit from new correction Moderate ID 91 15 76 16.5
Own spectacles unsuitable 11 (4.6) Severe ID 28 9 19  32.1
Not wearing any previous prescription 55 (22.8) MD group 70 23 47 32.9
and might benefit from new correction Autism 16 2 14 125
Students who needed correction of 3(1.2) Total 241 55 186 22.8
spectacles but could not cooperate - - ;
with spectacle prescription Co:npan:on of the ID and MD groups (Fisher’s exact test):
Total 241 (100) p = 0.04.

Table 4 Ocular disorders in 482 eyes of 241 students.®

Ocular diagnosis No. of students Percent

(counted by eyes)

Cataract 8 1.7

Glaucoma 4 0.8

Ptosis 3 0.6

Keratoconus 2 0.4

Corneal leukoma 2 0.4

Retinitis pigmentosa 2 0.4

Lagophthalmos 2 0.4

Aniridia 2 0.4

Aphakia 1 0.2

Phthisis bulbi 1 0.2

Optic atrophy 1 0.2

Ocular diagnosis No. of students Percent

(counted by students)

Strabismus 36 14.9
Exotropia 8 3.3
Alternating exotropia 20 8.3
Esotropia 6 2.5
Alternating esotropia 1 0.4
Hypo/hypertropia 1 0.4

Nystagmus 22 9.1

2 A student may have more than one diagnosis.

ID = intellectual disability; MD = multiple disabilities.

disorders, including three eyes with cataracts, four eyes
with keratoconus, four eyes with nystagmus, and four eyes
with strabismus (all had esotropia). A comparison of the
incidence of ocular disorders in students with Down syn-
drome (6/16, 37.5%) versus that in the remaining students
(49/225, 21.8%) was not statistically significant by Fisher’s
exact test (p = 0.21).

Discussion

Circumstances of the ophthalmological examination for
students with cognitive impairment are quite different from
those in general ophthalmological or optometric practices.
Their cooperation was poor, majorly due to nervousness and
fright, and measurement by an autorefractometer was
difficult. We chose a retinoscope as the main tool for
refractive error measurement. Examinations were conduct-
ed at the school, and not in a hospital, because it is a
familiar environment for the students. The examinations
were supported by a known caregiver. The examiner was a
skilled ophthalmologist with pediatric experience and a lot
of patience. If the assessment failed on the first examination
due to poor cooperation, the examiner befriended the stu-
dents for a period of time and became familiar with them as
much as possible before a second or third examination. We
also let the students touch the medical equipment to mini-
mize their apprehension. Eight students underwent a second
examination and four underwent a third examination. It took
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a long time for each student and was difficult to practice at
general ophthalmological clinics. We did not perform ex-
aminations under mydriasis regularly, because the students
were too frightened to apply mydriatic drugs. Pupil dilata-
tion was done only in four students due to their ocular dis-
eases. The results of this study show that visual impairment
and ocular disorders are common in students with cognitive
impairment.

The special education system in Hualien let students with
cognitive impairment, aged 7—15 years and with milder
problems, attend local mainstream classroom. Special edu-
cation teachers go to these schools and let the students
receive part-time specialized instruction individually or in
small groups. These students spend the rest of the day in the
mainstream classroom. This can explain why the student
distribution in the present study revealed fewer students
aged 7—15 years old and fewer students with mild ID.

A comparison of our data with previous studies of normal
child populations in Taiwan showed that the prevalence of
high myopia in students with cognitive impairment is not
higher. The prevalence of high myopia (<—6.0 D) in main-
stream school students aged 7—18 years was around 8.2% in
girls and that was around 6% in boys.® The prevalence of
high myopia in this study was 4.2%. The prevalence of
myopia was not suitable for comparison due to the
different criteria of the two studies. The prevalence of high
astigmatism (cylinder >2.0 D) was higher in this special
group (14.9%), almost three times the prevalence of high
astigmatism in the normal child population in Taiwan
(5.1%).° Our results were compatible with those of the
study of Chang et al® which reported that the prevalence of
high myopia was 4.1% and that of high astigmatism was
19.8% among Taiwanese student with ID, aged 15—23 years.
Although they involved children of different age groups, the
two studies showed similar results in that the high myopia
prevalence of cognitively impaired students was not higher
than the normal child population, but the high astigmatism
prevalence was higher. The greater high astigmatism
prevalence might be due to a higher prevalence of corneal
abnormality and cataracts in this group.

A comparison of refractive errors in the present study
and other studies of children with cognitive impairment is
given in Table 6."* Owing to the different cutoff limits of
refractive errors, different ages, and different levels of
cognitive impairment, comparisons between results are
complicated. Sandfeld Nielsen et al* reported a markedly
higher prevalence of hypermetropia and astigmatism in
children with developmental delay as compared with
normal children. Das et al' demonstrated that the inci-
dence of hypermetropia (>1.5 D) and that of astigmatism
(>1.0 D) were found to be significantly higher in children
with special needs as compared with normal children. In
the present study, even though we used a lower cutoff
value for hypermetropia (>+1 D) and a higher value for
myopia (<—1 D), the results showed a lower hypermetropia
prevalence and a higher myopia prevalence as compared
with studies in other countries. The findings may be due to
geographical differences in refractive errors. The preva-
lence of myopia in Asia is originally higher and that of hy-
permetropia is lower. With a lower cutoff value for
astigmatism (>0.5 cyl D), two studies in Taiwan (the study
of Chang et al® and the present study) showed a higher
astigmatism prevalence than studies in other countries.

Overall, 84 (34.8%) students were found to require
spectacles to improve their daily activities and learning
process, which included 58 (24.0%) students who had not
had spectacles before. Among the 26 students having
spectacles, 11 (4.6%) spectacles were unsuitable due to
overcorrection or undercorrection. Uncorrected refractive
errors and unsuitable correction exist in this socially
vulnerable group. A total of 66 (27.4%) students might
benefit from the new correction. The data are similar to the
findings of Das et al'. They reported that among 228 stu-
dents with cognitive impairment, 15 (6.57%) had inade-
quate spectacles, 40 (17.5%) were not wearing any
spectacles and might benefit from the new correction, and
55 (24.1%) might benefit from the new correction. This
issue is especially important for children because unrec-
ognized correctable refractive errors may lead to missed
therapeutic opportunities.

Table 6 Refractive error and strabismus in children with cognitive impairment.
Author(s) Country Study type No. of Age (y) Myopia Hypermetropia Astigmatism Strabismus
participants (%) (%) (%) (%)
Chang et al*? Taiwan  Clinical study at 68 15—23 53.7 18.2 74.4 26.5
specialized school
Sandfeld Denmark Cross-sectional clinical 923 4-15 13.5 29.3 17 26.9
Nielsen et al*® study in geographically
defined area
Das et al'"° United Clinical study at 240 5-19 8.3 21.6 30 17.5
Kingdom specialized school
Woodhouse et al>¢ United  Clinical study at 173 2—-21 13.9 14.5 18.5 22.1
Kingdom specialized school
Present study® Taiwan  Clinical study at 241 7—18 27.0 8.4 65.0 14.9

specialized school

Refractive errors: myopia <—0.25 D, hypermetropia >+0.25 D, astigmatism >0.5 cyl D.
Refractive errors: myopia <—0.5 D, hypermetropia >+2 D, astigmatism >1.5 cyl D.
Refractive errors: myopia <—0.5 D, hypermetropia >+2 D, astigmatism >0.75 cyl D.
Refractive errors: myopia <—1 D, hypermetropia >+1 D, astigmatism >0.5 cyl D.
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The most common ocular disorders in the study group
were strabismus (14.9%), nystagmus (9.1%), and cataracts
(1.7%). The most common type of strabismus was alternating
exotropia. The prevalence of strabismus in a normal child
population is around 1.28—3.98%.”-% The high prevalence of
strabismus varied from 14.9% to 26.9% and was noted in
studies of children with cognitive impairment (Table 6)."™*
The result is caused by several etiologies commonly accom-
panying this special group, such as muscle spasm of children
with cerebral palsy and brain damage in prematurity. The
high prevalence (22.8%) of ocular disorders in students with
cognitive impairment is consistent with the findings of other
studies.”? Two students diagnosed with glaucoma were
referred to the ophthalmology department of a medical
center for further evaluation. The MD group had a statisti-
cally significant higher prevalence of ocular disorders than
the ID group in this study (p = 0.04). We assume that the MD
group has a higher risk of genetic abnormality and more
disorders of other systems that might impact their ocular
condition. Currently, no other study compares the preva-
lence of ocular disorders in these two groups. Further studies
are needed to confirm these findings.

Wong and Ho’ showed that the overall incidence of
ocular abnormalities in Chinese children with Down syn-
drome was 69%, and included refractive errors (58%), stra-
bismus (20%), nystagmus (11%), blepharitis/conjunctivitis
(7%), lens opacities (4%), and glaucoma (0.7%). Kim et al'°
reported that the overall incidence of ocular abnormal-
ities in Korean children with Down syndrome was 91% (112/
123), 54% of which was refractive error. In this study,
refractive errors, slanting fissures, epicanthus, and epi-
blepharon were not included in ocular disorders. The lower
incidence of ocular disorders in students with Down syn-
drome in this study compared with that in other studies
might be due to this reason. The incidence of refractive
errors in students with Down syndrome was higher in this
study (81.3%) than in the studies of Wong and Ho® and Kim
et al'®. Additionally, in this study, the incidence of refrac-
tive errors was higher in students with Down syndrome than
in the remaining students with cognitive impairment due to
other causes. The students with Down syndrome may need
more attention to their ocular condition. Owing to the
limitation of a small sample size, further study should be
performed for students with Down syndrome.

Students with cognitive impairment in eastern Taiwan
have a high risk of visual impairment and ocular disorders.

Importantly, many students have unrecognized correctable
refractive errors. Although assessment is more challenging
than in normal children, identifying these adverse factors
for learning and not missing therapeutic opportunities are
critical. The MD group had a higher prevalence of ocular
disorders than the ID group. Effective vision tests are not
regularly performed in this group in Taiwan. Regular
ophthalmic examination, clear referral pathways, and
closer communication between all involved professionals
are necessary to address this issue and prevent further
disability in this already handicapped group.
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e
pull'™

p
B0 B il F 45 (1995) o £ % P ] P P R SRR 2 TR 5% -
PEARRPFE K345 2 0230237 T -

Ba A& ER013)TAPRYF 3, afd T L CRBRBETF -
B p »+ 2017/06/03
http://www.eden.org.tw/news_detail.php?bulletin=1&b _id=1940

T HE MBI hk IR E PR 2 E R RS

245 %(2010) - s gps a2 L oBmi 8,58 (ICF) B & ¥
FR R o % RRETRY < 2010 £ L 3E4F3 - Bop
2017/06/10
http://www.vrrc.nknu.edu.tw/download data.php?action=view_file&sho
w_dod no=1445330588

2 24Q007) c AR S PR R AL L AP o LB A Ko Bop
2017/06/10http://sa.ylib.com/CategoryList.aspx?Unit=featurear

o>

ticles&Cate=medicine&year=2007

HREIT BB 4~ F RIS F5 2 A (1989) o L R B RIRE L G oA
BEE TR ¢ EFa R fFE ¢ 67026 % > 876-880 . -

BCPR(2013) o GRAE 4 SRR A g R AREES o fE F
HEig 164 - F 11-48

ERR(2014) o A RUALER@ Y 2 B LR AY cARATERE
7| > 150% > 164-176F -

5+ B.(2004) o s MARE i P TR EBRR L] PFRETFLE
27 #p » 113—135 F o

SEH2(2014) o ICF $ &7 KT R ¥T o (Brkk T 22z L2 %
e AR T LB EEARKT 2 2 E 2 L EGe B (113-121
F)e HARKTE € 447 o
T8 £(2005) o & ¥ B FFIE (Tl $7 o FHEREKT Y B(- )0 207 2
228 F c M BA KT A EEA KT P v ELF o
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BEahF s R - Flnh 2 (1985) o w0 ) Bk TAr s~ PRI AR S
T f@;:;}%.’;qi;:; o ¥ E 3 @z]g.;,fﬂ?gg ggT 248>
498-503 F -

FI# 2 - BFCP R4 (1988) o 14 3%) Ro-n s GI3R S o ¢ ERA R
PFEEE7 275 447451 F -

B (2013) o A AL S £ RS 4 R R BT 2 I E A T o R
KYepEgde, 299> 1-22-
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E“lffﬁﬂﬁ,&%ﬁv«’ 5B 1 s ikt lJQO%mE.ﬂzvb-} RUAE o Tt 2k &
;M‘Eﬂ,ﬁﬁfu? e .&ii‘fé“ Gt A R B TR SR o B E
BHARFBAGEAHF I AEER DEF L DET L - BEL g
mERARERY ARAZIIAAFE > B e A LA A
B~ 5 A BT B AT AR DR R A R B e 22 kR
FEERERH - BERAA ARG B R R
AEFACR.EE S KRR YA o T EULA AR G A 0 2 2
- BARAREF I AR N 2GR  Fa BEARE Y R # ok BT
AR ST ERE S A RS T T AL R R
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ez  ARE W A E S ARK o

37



o=
ELIE

AL 2" g (Vision training) » & FAR AT i R (Vision therapy) » 42 ik >+ 19
(X E gk R F T Javal S R 06 iR
(Orthoptics) o *+ H g » F] 4 Javal 1< 327 4e 4p 4 5% AL L jiFts » ¥ 7
e ER S HRE BT s, o A Lz ~ 7% (Noninvasive)
FAR IR SRR 0 TR AR MR IR £ AAR R A T A R
i 3] I 4R - (Straightening) -

%

It

B I 2Rz o 2 VLR AR ehEdu Bois Reymond(1852 &)
%1 Mac-Kenzie(1854 &) » X @ L & M-ALARALE S5 4 FE AR~ & )
chz A Javal o #-$HALAR AT 3 1A 53 A o Javal £ %5 T 5 Oh 2rl
fy % 5% & (Refractive compensation) ; 2. i % (Occlusion) ; 3.2 * #r 4!
(Elimination of suppression) ; 4.:& * 4g 4k *v(Diplopia awareness

development) ; 5.2& = i& & g i} (Establishment of motor fusion) -

E R ﬁigﬁ g% Priestly Smith +* 1986 & 70 j1;2 K]#13* Javal » ¥ #-4R
Faragm@ Ay 23 v E Ko ¥ - fiﬁ@]ﬁﬂﬁ%}i?ﬁ Claud Worth
#-Javal e > 3% iR - 9h et @ 33 P33 AR 4 (Amblyoscope 0 & -
Synoptophore e 4R 4%) » * 124 e g AL gk i(Sensory fusion) 7731 st - Worth
BTRA ST BE- B FROMEHL L RSN AR DR H’b(OcuIar
»e#k = & i B B (Dynamic convergence) it 4 o

muscles)sn+ & > @ F_
pav

t 4
AR PE P g R PR AR -

F Bt oh L EF Valk 2> 1904 # 3% 210 AR AR 9 UG B E
LiFER-FE D fi&fﬁ&]ﬁivfigﬁéﬁ Browne ¥ Stevenson # ) » ALE B
sr(Visual perception)?" AT A ARAREHE P FHRIHPFEL LI o@ &
1912 # > % @p 4 F f7 David Wells 3& 41— k7l e 2 34> 2 2 ¢
B PR AARL R o @ AT PR ¥ s &% (Binocular
dysfunction) o e p& > & & A ERARE DR Y > RERLHF Y HR
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F L ia 4 MT o

*+ 1928 & 5 £ WA K EF A. M. Skeffington & # & %& ¥ i¥”Procedure in
Ocular Examination” » ¥t 4LF S AR F IR F 7 { B AT kavhid > @
WEE L F AT AL ARE 2 S A o Skeffington 08 2 4 1920 & 1Lt
Denver £ 7#:4R. & & 2% € (Congress of Optometry)# 4 > EpF s hE&
WAAE VIR T b B- PF o @ f 1928 £ > Skeffington £7 ¥ — 4Rk
F* E. B. Alexander £ = £]7%7 Optometric Extension Program(OEP)
5572 FALE B ¥ Al A R AR 0 T 437 e AR 2 AR
PiEtks e & &4 o

1920 & 1930 &2 i » HF S E REF ARTAEE R E & FFmy > H Y

KL A PR R o A FE A h e 51930 AP
Skeffington £2 4%k 7 G. N. Getman ~ %% 4 Glenna Bullis 12 2 28 & « &
v2% 2 B * 2 (Yale University Clinic of Ch||d Development)/F‘ AFEE ~ &
T R ALE TR AARE (g B B anis® om f 1937 & &2 1938 & >
ALk 7 George Crow ¥ Harry Fuog 5 OEP + & ¥ 4%+ B S| AL 2 R B i
BEFITFZER? FIRDHF FEE OEP YV REAR N TALEE R L

B> BEFR - *8&T™ ken 1930 1 1940 & ~ Hp F » 4Rk E7 Skeffington
ikﬁﬁ?ﬁmeﬁﬁﬁz BN SHREFTT 257 B0 #H
gt — pERHP g AL ﬁﬁi?/‘& 4% o

%z‘i%ﬁ?"ﬁﬁi’é B PR AR BT 1930 (s . A 2K
g # B4R % L - ¢ (British Orthoptic Society)** 1937 & 3% = >
m % FARLE FH LT+ € (American Orthoptic Council)** 1938 # £] = o3t 3% P
g o R AR A 65 (Visual exercises)h » p ¥ A EVHELA o AL B T

e X DVRP o By Y 2 X B Samuel Renshaw § 2% 2 3t )L FLpERY
3® A 308 5 AR (Functional vision) s & 3 4, @R 48 20 £ R il

& EF o Renshaw 7 i # OEP $hAsdt %% ~ 2B TRAMA T » L % it
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K2 BIAR K B PP B

% (Spectacle prescribers)” » # % 5 B I it e
TLEERARAL s BTk 1 TF

1940-1950 & i~ #p ¥ » Fred Brock #4335 2_A A BT 2 ALE 2 4R
Bre o hEk m?rjgk—““ 2 — o g AIFE ARy F(Free space)& p X

BPHAREFESARLFEEREVIR e THIRL AR
(Physiological diplopia) it = ¥ &€ & v F R 2 R 2 fALF i’%ﬁ BoAk
#H e ﬁ F 5 7 Harmon ~ Kephart £ g/ 4R 6 £F i 3¢ 4- Getman ¥ £ =
g o 4R - PR3 R FraJdZ (Spatiotemporal processing) 4 2 pr vuiE
# 74 it (Motoric function)z_ & mﬂf DR RIEFHFEN DR RET

REFRLE

*+ 1950-1960 &  » ARV TRA ¢ Z R FLE AP M B AR 0 AR
- ¥ dF 3t > Schrock £2 Heinsen I % 177 % — X ARE I PP £ 4
Rk LT PATY o Flom 2%t PEEp 3% T - kA e i FE {8
(Pretreatment prognostication) 12 % 21 4 {5 3=z & | (Posttreatment criteria) »
R AL e g o Leo Manas kiR T g d Z i B Y], zﬂ‘%ﬁ A
B o MEPER RS S B A DI e B o

B ORIREVRERFL A DT 0 HWVIRARS B~ KRE
PFE L & J oKeystoneK -4 A 7 3 g%g\@.g\gyv %l (Binocular fusional
ranges) e R 45 (Stereoscope)k # 0 T £ T R ER Y LA B AR

o [ PFF o % O T e AR &/ BATH & (Integration of accommodation and
vergence)’ WE BRI EPEFT 2 XKFAF AR R KT o
.k g7 Bernard Vodnoy i % <7 Bernell Corporation = @ 32 4 ¢t 24 & # #.55
AL YR E > kg 7R R fiE {7 A R AE 2 5 (Home vision
therapy) » # e & #r2" 5 (In-office training) » & - # & 2 2" 3%k o

Y3 - PR ARSEET Forrest & 4 12w 32 {7 4 & (Psycobehavioral))
d BT > BALE DR AT AR - 1960 ¢ A HF o AR K i
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© R BALE D HEE Y AR B Y 4p ALK F1Eg(Learning-related
visual difficulties) 74§ 3% 5 1+ - g Fr3i+r(Perceptuocognitive) s & 1234 »
AARLGEEF Solan & A iE % AARSL IR o radp 4o s AR T (Visualization o
BB R AN ) & AR AJE (Visual processing) 2R 4 o AR 21 e fgpt
PP FIAR K EF Bing # 4 chy B R DI RET F bl

1960 pF#p » FARLE ' ¢ R AiF # (Perceptuomotor) ! s e 2 &
7 pFHp > 3 B ARk EF (Developmental optometrists) ¥4+ gt 5527 £ H Ja 2 o
ph o Ayres Y B oo (Occupational therapy)Af 38 #% ) et 4 B SL &
(Intersensory integration) > AL "R~ AT IS FK P IR A A 3w & o
AERREZ - A B A RS G BN PR~ B
PP e £ P - Getz 55 4 ¥AR L WUE AT Y ~ 5 b 2 AR HIT
(Visual skills)# & :& * 4. p % 4L% % 8 (Everyday visual environment)” ®
é#ﬁéﬁ%ﬂ%%&i%%ﬁﬁ%oaéﬁﬁk%ﬁ%*éﬂﬁﬁﬁﬁﬁﬁﬁe
FEARE PR & ke E RO AR R F BARE D & 1960 T 1970
£ REHFE

21970 # & 5 > B P L AL RTER L T > FLEFH
feregs o H¥ College of Optometrists in Vision Development (COVD)
1970 & £ » A {7 5 44 PR 3£ (Behavioral vision care)4g #* 3% > Tk &2 i5
E%ﬁ’iﬁﬁéﬁﬁ%ﬁ&ﬁﬂmaoﬂﬁ’N%*i@ﬁ%ﬁg
(American Academy of Optometry) er g2 4R 4 28 b +v3% F* (Section on
Binocular Vision and Perception) » 4-%FH p $8 4 B & {7 4R 2" AR 38 e
PR TR BIRE - B - B W 2 < B (Pennsylvania State
University)4i & & fo 22 = 5+ = < & (State University of New York)4r & &
RE R AT IR £ B R Lk EEE PR SR
& B 3£ (Optometric care)sn & w» § 5 = L o

P

OEP ot ) 35 F 8 2 AR E VB APM F 17> B JIALE D RS
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e RARBIEE S AP - RIFER &4 o Griffin FiF % -
AR D REF D o HD E RN e T8 iR Ao 0 o AR RALE
Z¥ J& #p 7] (Journal of Optometric Vision Development) &3k = » B3 3 Ap &
4o 4 12 . 72 8 (Physiological psychology) ~ # 4 4= 12 & (Biophysics) ~ 2 i~
1 42 & (Bioengineering) ~ #¢ 5 4 12 & (Neurophysiology)sn$-22 2 # £ 77 7 >
o AL R L T TR RS SR Y ek i
» gt PEHP AR L VAR L T i AR 0 R EREF R

FAEd RIS LR

%1970 # > % B#i 2 & Wayne Engineering 4 $ti8 6 | # & ch
TR VREK B & 7D RATR E 4op £ 1223 (Eye-hand coordination)
F J& P& Y (Reaction time) ~ % 8 g s—(Peripheral awareness) & » 44> # f
AL IR IET B E c B APy T MRS F A BHAR A DR

(Sports vision therapy) » @ &# B - F|Hp ¥ ;ﬁ d AL 7 a g ib@ 2
?’tiﬁ‘* a4 ra - ﬁT;TE""J" BN AR B4R o L2
S At - EEHRARA A > TGRS PRARE H oA chleiic A R H PR R

¥ RS o 3 E el ket (Eikonometen) T - B B+ 0§ 47K R
fatenp w“;ﬁ d & T TR S ] 0 i X 7 B R Zr(Spatial
perception) ; #X @ » pL K # AARKETF LR R AR DI 0 L AR B
TR G I . » T AEIBE o

1980 # > MEF R M AL (FF b sh > 2B PEL LY
TR E o LB TIAREZ AT AL T B ¥ (Asthenopia) e 4 o 4p B
e 858 g (Musculoskeletal disorder) &2 AR 42 S e 4 e B N 8
B h T in sk Erzg o Skeffington #rdk 410 E pF RV ITEESE PR (Sustained
near-point tasks)#- ¢ H R FEPARE B F Venda s o WinhkapEz F R T
RRARAD R 4 ARCEER A P R R Y AR
(Relaxation) ~ # & (Integration) ~ & /% 14 (Flexibility) ~ :& * 5 & (Ranges)
245 A 4 (Stamina) £ 2" 3R 0§ oRE RALE R ¥ pak o X RAARELR * o
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& i G A G MO T ORARE VIR A AT R B A 512 F @ s
Flpb b E SRR L 2R A PGt E v gL LA B F G
TR F T AR IR g AR = B B e /D R (Free-space

therapeutic) & *» iz & i& * o

el AL Cor 2 RSN RS St LIS st F o
f# R R A LA R D RGERAE D RS T ek o R
IWAPALFE 6 AT R S - A R ARTE TR D R A
ii}#ﬁ»%ﬁﬁﬂbmﬁpw L B B ZR’EE#F‘”% W
TS A ALK EF o BRGL ISR EF A s TRER B R TR
(Cognitive rehabilitation) & o #pt - PFE &R EF & 17> X AART 4R

)

o4

£ (Visual rehabilitation)4g 3 # 3 4% 3 o

T 3] 1990 & o prAFEF P EOTARLE PR g iE O S aeh
Wl B AR A b AR 2 prreZ e 7f(Binocular Vision and Eye
Muscle Surgery Quarterly) - @ f 4%+ % -] QP& 245 ¢ (American
Association for Pediatric Ophthalmology and Strabismus )12 2 ] "% &L 355
i+ & ¢ (International Strabismological Association) ¢ R - 3 & ¢ # R >
64% 7P L ¢k ﬁi%‘f‘ EFiE 2k 3x * 2L £ piFeh= 2N (Nonsurgical approach) &l
AR BP L5 2% PR ER D JaE R TR AR o AR )
EREEE S F v ARE RS g SR L 2 e R0 ALAL(85%
versus 52%) » ® L ik ER * AL % 1T (50% versus 28%) o b IE A B g A
Ao e AR T iR Paul Romano 4 > Fac g = B R Flig A0t - £
2

1. Rl 8 RRiFE 2 2 F LS pyed s Fpt i 34 2t
R <% 1 ZPL»%H

2. FRAL IR S HEAPLF S R g AR e £
r'g o
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3. FRMAFHIFIL LA PR H o 3P B0k K
& FARKEF ~ A4 % ¢ EF (Orthoptist) 284 » tam F $ARE HT o

mmmo”ﬁwﬂm%@ﬁ“&ﬁﬁﬁﬂﬁx“bé AL R s B
ALY R HBE 0 R L PR R CFE A LB
PE~Lherd e B%ﬁi%]éﬂ?ﬁ{;% L AT s R O 1 FHhik o £
FRAE B e~ FH o

1990 4 > MEF N F B A AW o AR i p A ERY 6
p e itk peiE(Health care)™ 5% o o — Frdp » F] 5 {3 RARRE R BRE
(Holistic health care)=n & = & & 47 & (Eastern philosophies of health) & »
g2 {5 KB EFE R W B sp gi%% £ (Medicosurgical) /s R
= gk %8 £ (Alternative medicine)” v M F R RdEmS T AT
(National Institute of Health)~ 4%} ClR Tﬁ B Bilaray g2

it o

7 # PR 3E (Preventive care) i L &g = %51%* B hP ¥ AAEAR 0 A
1990 # L e AR E R FIEERE AT > ERIFP 2 - > H P ARFD
e ARG AR KARBE- TR IR RER P o BALF DI ~
e L v T &od B BRGE SRS 7(Health care economist):® iz
R BFREARL YA F 0 ALY AR RT SR e Ao E R

e

20 R eV AR DIRTFILEE T H B 2 N S gys ek o
PHGEFEF 2Ll é o Ak REVRTFZFE AAREFE
8V AR F1EE ~ ¢ b {5 (Poststroke) 2 £/ % & (Posttrauma)Ai i 48 i &
WAEMAAR L FEr 9] > R SRNEE  AHF L F R L S
NREA G PGP R OB R R R FR L HONARE DR

BB L I T M LA
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X AR T

AEDRE - BREA GELE R S aE e o 2 ud ALK E
Foengor o AR~ B Ao AR HA fodZ AR 07 2 0 ARE DT AR R 2 h
AR B3 2 G R AR A Z A BETFRER R
g R Rk R Y A A BEF R ORFLAALL
PaAR N KPR o Bk AR AL DRI T A A h— A o @ o PR
ERF A B B JE AR 0 3 U TR Y B LK e
ﬁvawﬁﬁﬁﬁg&ﬁﬁwﬁEJg%%%i%%%?ﬂﬁ’amﬁ
VIR REERET 0T RN RRE S EE e AR ERE
e AL S S3AR S A SR A ALY L AT R (F A E R S o
BREEER)EGFEY

B RN R E 2N A ENERAES AT ARG Z B
GRRAF AR DERARLDRAH S P AR F PO RASFE
AP URERTIR REF R BERES T EADRIGR -
[E VAR ] I
1. pepr(Eye) o PRepip 30347 (48~ 50 ~ 4~ B R - Baga -
B RE  AAM T R RPN TR s Rk

~

—\\
N

L

W

= Pm(brain) o < fo% A ARA I HER T P R THER S 5 PR
A e TR TR ARE S o
3.4 & & B 47( Motor out-flow system) o p FRsvp gE k3o & K FE4 B AR
P~ IR H PR PP R B 0 d S g R A TR b o

FGE » RS R T AR AR w0 b s AR v B R R AR A CHE

b i 2 e E‘-LE%JI‘L»F WUAR 8 20 7 R KR 5»%‘%??"11%@? =g
dARA EBET A g FHEEAN SR ERET G S
AA S AR R AR R~ Ch R ~ AR T A B AR R E A B e
o R BufRif A {8 gL R EF R A S B w (T 0 BRI ALY
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V1 58 V282 VAie » TRE » 525y A DR Mo a
TR VL BB V2 F R HEY FLERETTLER A

& S B L EER 4] o bldodR R # (TP i 4R (Saccade) o
wipd B S F AT R - Bk AR IR B 3R

3 1
RBBEELA 0 RPN o 4L 0 P E YN T R AU L E AT b
L SRR Ll 0Y: o S-U s PN 5 L S L g S
Ry LBy AW g BEERARE AR o

ErRARATHRAEY VEPRT PREBLDFTRE S RA LR
A AL s g B SBARSAHE S 2 HE L EE S AlRiPRERY
2T L R KR RS PR 4 AR A i1 A
> R R ¥ % (Stereopsis)

e ¢haede i B (EOM) o

Y& Z P:#(Cover Test)

ITEE & B & P15 (NPA/NPC)
madt & &P 3E (Pupil Testing)
Hpp Ak (MSR)

B P T fi=(Binocular Balance)

& § 3 & 1l & (NRAPRA)
T f gk ifde Flie & (NFV/IPFV)

b d ERALHRES T RBA RS 2 LR
EFECFREER AST AR > PR A TEH BAR
P CAREERART REIFHELE IR EABEER
FRARES 24 &L G SR FRREH L REER
TR p L PR gt iy 4 o

© 0 N o 00 bk~ w e

A KT E S BT AR

AT TR E L RFAARERFAEF - I8

46



1. Amblyopia (33 %)

2. Strabismus(#L4R)

3. Accommodative and vergence disorders(:* & f= R4 A :),;s)

4. Ocular motility dysfunctions (% B8 & # i [L#%)

5. Developmental visual information-processing disorders(Z & 4Rt 3
&P of)

6. Acquired visual information-processing disorders(j& P~ 1 4, B
¥)

7. Sports vision(:& # 4R )

BaFa By
AEH BT ARSEE L5
1. # & % & (Accommodative insufficiency)
2. 3 & 7 i (lll-sustained accommaodation)
3. 3 &1 & (Accommodative excess)
4

e E g (Accommodative infacility)

1. # &7 &(ICD-9-CM 367.51)

B P kFEr 2T o F- AR YA -Be 7 Lo
EERARTRAY EW TR T A o % - A & Pt A (low
amplitude) > @ RpFEZHEI PIRAAARA o o $ - B § 3 &2
FEid(high accuracy) » 3% & E 8L € % AP 122 15 o % = 7845 Fl ol & #ic
T34 & ic # (Low positive relative accommodation) » 3x & & & #cf| -k
oo R PRI R %‘a‘i%ﬁié‘; A Loy w EATHRRN AR
@ FRRLFGP e SR R YRR AT R R A BT
wAESASNd ST EROERE AR ELWME LN L
(flipperstest) » #-it ~ g 4L ¥ B Pepbm > FF K HEIFH > @ § &5 i
1 ERE o
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Tk ? Peid HETF A R B &R B
O Bl o f REEA P FE S L AEKE G-

VR AR B2 By R
1. Brock string push up :

T4 - B i e Brock string a2 o 2 B PR 1T enpsT
ABH - EREZJEIRF 0 IRF <) X HARA B 06 chx ) 0 2 A
B v R chw G412 fEe st i o - Bp B 3 dh- s B
f % f g > — 3f 3R+ 2% & Harmon Distance ( ¥] 4 @ £ » ‘Jnjﬁ“i LBl
BFEH )0 @ F A IR T TR S I hA o A DIRB AN E B
Harmon Distance shig3fsh =+ » p # 8 1 3 & F w5 80 & R ivo 3
REFDAGERWUERN A > FITVRF P RZRE L REw N H R
FHERL R R A TARR 0 B PP S P B gE o 2 U BT e x
TR B R B IR TR e tha 4 o

2. Robbins rock(Monocular alternate rock)

AP EER S BB AT P P30 € FRT R L N F R e %
SR GEHE o R F AR PORERP G R EREE > S E T
B S PR BIETIS AR RAR ] AR RAKIT > K2 0 FR Y ALK P AR
PR ERBAC FHA AR RAR S xRk A&g > Tk ITiEI &
HEpE i}u{@”& * "5 {2 . & SILO(Small in Large out)3f % -

AKRE - NER- IR -RREVWER-FT R
FIA G LARF W EEDF L~ HEEDF BRE > TR
AR R R TR A B B P e q&;i@;;é\; » % iE ik en
SILO e % » 20 358 1Y P3N fg thoeay # @ L5188 5 P55k R 2|+ o) 1
BT o RYRYE > R ARG LT AL R

TR AETAEBRRMAVRIER > TE S E R EAEFR K
R IE o gL R i Ek %“ﬁ“v} PG & e e RGN A B B ETIE
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FlET T B engg 4 o

3. Minus lens shift

T - BEN CPEREIEANT T RO 5 F Rk
¢ Fli AR ELEEH g A § THR 0 BEAR T AR EL 0 LR
BEART > BHEARBP LRI F Ifiﬁ{gi\x'& » BUEMIR R o DR
WARFREE AY-FI Lol TR EE - FRIRI R
- Bdos s is‘irﬁiﬁa‘-ﬁf]— g} - 2}/,7\;‘11'»&9%2@525:?1 FH-FILt2an
R AR 5 R 5 R R e R 2 MM R Y B P
b As B AR ¢ 4 TR Iﬁ—a‘f e ¥ 0 BB AP
koo B FIUR B R T OUEEY- B DA RFF R FE D B T
TR - B A R VR BB R B A BB e 0 TR
BRG] porg R R T 5 0 R gL o

2. &6 A (ICD-9-CM 367.33)

DR EEI LT R AN SBF Y D EER
EERATREY EFEEE - ke F- Aok P EARERT
AEHEEEOME > FFLET B F 0 & 1 khg & (May appear to be
high if low AC/A) » — i By k& Beeree g > 2% € 7~ BHEL TR E S
{Fﬁ%ﬁﬁw’z%’fﬁa{é% FLEAERE REALCEDREHART

B e & i Fg s (low accuracy) @ P & EZEE AP R W o F

%:I v

Iﬁ:f“&g‘s@rﬁ]z’v’vﬁ B # e a5 4 (Low negative relative
accommodation) > < ¥ f & #ic ok e 5 p,{guwy:;ﬁ; Rar o
2z A Aeorw B HPRE R T BB L 4 £ (flippers test) »
B AP RERET SEFORLMERE REL o ¥ T I8 sk k iR
P B A EIpS L p R KR DRI E 2 AR o F S I AT FEYLIP SR P
R A B N AP = (ESO Phoria) » ¥ it iR BB SR PFS H_o &% = 1
THEAES &k & e & Bi(Low FCC)» T prpiTprdm ¢ M-E 8% 4 p 4R
B2 B

fu

’
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Tk P P BT e LR EEAE
RN A SR I I & ) 13

® F Lt wrBiLES L
@ TELPL UPBR I RS dE e A
® ulELRISPE o f RERE S Faro & AEKS S o

VL H AT R B2 AR
1. modified Peckham method
modified Peckham method &3 % 2} 3% B 3 A& 34 & 2" s fi o
Ben— B L4 r 1 0.25 Ay sk & 34 7 NRA(negative relative
accommodation)$y F| 1 Lerde » B 0 218 B AH S o der AT B
RAD P S SRRARELNT AR F AT R Ao
AA(20/30 4R 4 B) > BB AF FMF 4 0 1 )EH%'o)ig il]j_k_&/{#i—v}-_g‘_i}’?ﬁ » R
VIRPE > AR AR R EN > B ARY P FEEOER T 7L
ﬁﬁ&%ﬁ#&%—l %Eﬁ » I NG AR P FEEOE T 'g ITEEEARAE o 4o %
BEF S BPRE SRR A PR S4BT BN HERE R
WA 025 B B2 & BB F L AR "HEET N AR 0 Rk
et R g 8O SR FEm 2548 5 90 & 5 i $AR TR -
2. Wwayne Saccadic Fixator with Central Fixation
Saccadic Fixator & — ¥+ » 5 + = ﬁ’i%wﬂ} FARE 0 BAF B AR IS
PG 2B R Y s - BAABOREE S AVRE AT 0 A
B MAFERING #o 0 ¥ AR S P A BE R B TR A8 0 BTN
v d o RPES S F S AR AR AR R gk T P R F
Lo R R BREEE fR TR SRR B GR F D
FEFRR - BEE € EE - & 0 DIREREBALE PR a4 o
3.modified Updegrave method
T - B AE PR FILE VWG EEARD & %’ﬁ AT BRRE R
o} i

AP P B gl BB 0 VR AP %Jzap%m’

11
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R R I R R T s BB Pk B%I* LA RC S X
& ﬁ@@%@’igﬁﬁﬁ%’%%g (L5 SO a5
FEAFFT FINAEEe P IHORE ) AP RHET 0 2R
TR FEAT L 0 S AR § ok AR

3. &7 4 (ICD-9-CM 367.50)

BB P kg2 T o S oA e Ry -aea Lo
EEPAERAY SV T EE e g o - WA S TIEEA
(normal amplitude) - % = 38 :iF % =733 & & gz 4 (high accuracy) » #% & & 2k
g PRI o F 2 MR T R BT ED &4 (Low positive
relative accommodation) » 3 ¥ It & #cfl ok & B %~ pR ey
ﬁf%“ji?ftiﬁé A Zovue i HREERE BRI ESLMEEL S L
(flippers test) » -1 ~ f & 7 3B P > A8 KRB IES - @ f &5
AERE - AHFIEEIATE LA miaﬁlf . Amplitude §= Facility
(flippers test)iplze i » — B 4oit 59 f RIS R > @ F RIS &2 § #
5 = £ AR iR R

Tk @ PR HETT R S A L
® EAFRI%T > THRAES T
® EELRIBT 0 5 RIS 0 EE L LS B A KR

4. 3 & % 55(1CD-9-CM 367.53)

BRI LEOREFEZT  Fe AAEE YR -BE L5
BERAATREY SF O e g o 5 - IR & g R
(unremarkable amplitude) - % = 38:7 & = 03} & % Fr 2 (unremarkable
accuracy) o % = Mg Rl ~ f R BT & 4 (Low
positive/negative relative accommodation) » 2z ¥ &+ ~ é‘ Eiﬂﬁ'l:‘%?ffk v B 5
e A Aeoxw I HPR B R RED LW E N 4 L (flippers test) »
el o~ JELT B PRET  AEORRHMITE oA~ f A4 F B

L
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% 4F o

Tk P P MR N LB EE
® G BLRI% T o I f A AR R K IERL SRR R o

HAEA L AR L FORE LR B B RRI
1. Modified Robbins rock

AIREWE SILO 3§ > LM BARD T OSSR E LR - 2 B

ARG P EARE 2R T

TR 025 A KR LR OB AER R AN EE LT ER
FI2 TRl Rt R PR EPEZRE TR VgL §

Bk R EDLBAKR@BS B) REL - F LR CREERELD S
RARH o TP R EEIRRT o B R A TR i arR o~ <)
EARAT 0 P FRAFTV ARG EEE T LA OEIRAT 0 3]
B Fen@ i TR A A G T e B R 4w B ]
7 RE -

2. computer orthoptics accommodation facility

o

|

PR ARt 0 - PR B AT - R BT R R
R R ERF e R
BORBA4oT
(+0.50/-1.00)(+0.75/-2.00)(+1.00/-3.00)(+1.25/-3.50) (+1.50/-4.00)
(+1.75/-4.50)(+2.00/—5.00)(+2.25/-5.50)(+2.50/—6.00)
PIREAET > TR EF L T 2w Eﬁﬁﬁ@?”'ﬁﬁ"" P B
PRELE Tl Bk R B > MHARE D g FEIRT O e dil 0 Aok -
AEPN T L RIEITE - BUFRIE 0% S o AR 4
590 SR PE 0 F L B4 By R R BcE $+2.50/-6.00 0 3R M BEF)E kA € G T
% > ' d Calculated with formula of 18.5 — (1/3)age i+ z_-
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3. Bar reader

T A B R P SRS R 2 0 S 4 T AT AR IR
%o BE A T ARk A
BHTEE - B - SR ERAYREE T RE T A A LRy 4
TR 0 ZRE R ke B RPEGAR T e
BELFVRE RFARFIHET ] 2 E - Ry dedl - AE R
BH EEPRG > IVHERIEFZVRRAIE > FREIRBENA o

TR L R

SRR PRPIEIET LSS RIS R PR ERE % - 2
B f ALY 45 T s +2.50/-6.00 By % B 0 BER+2.50/-2.50 Ay
k& o % = 2 ~ Pushup Amplitude 7]# & ¥ &3 & 1 1) T 358
(18.5-(1/3 age)) = % = 2 ~ & * +2.00/-2.00 & 4 4% % Fif 1] & BATH
Eorsifdchi 4 > HRRREHESGS > » K551 § 25 =0fsf ~ - &

Dp 2% A2 Lo ATRf 255t L2 LA 1L

g‘ 5 fdd > RIS BE Y A A3 f 25 - &350

Sfmdd s AT Lo KkSD 25 L2322 &8 f 256k
T f et o BEN BT RERIRGE T R R B

%

ﬁH—

FrRARAE TR B EN S BT oSS s H ok
aom A EERACELF a2 2 ¢ 3 3% 5] AC/A(Accommodation
convergence to Accommodation) 2 2 & K3t R AT 4 ¢ oo
CAJC(Convergence accommodation to Convergence) » i&48 § i@ & § 3 fi-
FRP-R oh BN o R R ek 0 B R g a4
SRR e £ ST i a4 o T}‘uai\v B ehp o PP
2B kR E ] 0 A& pF o R TS 5 go B0 S 0L ~ By kR B A
PSERCR A A R M USSPy S i o I T I e S
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DL — Tﬁ)ﬁ,%}i&ﬁﬂzi%g -2 & [ﬁﬁ B

bR DI RFE 2 (L 7 %ﬁiﬁgiﬁﬁﬁ'@ﬁﬁ’r
AR RIS PFURET UL RF TR S 3 L S
?”%%@~%ﬂ““$%ﬂ—ﬂﬂwﬁﬂ% FEPARAL P TR > MAR 4 &
*im%“’?m¢*Wﬁﬁ%ﬁﬁg%$%k’ Phew 53 - B
o GpiE R AT G AR S R ‘ﬁﬁﬁm€?ﬁ’%iéﬁﬁﬁﬁ A
B o R AR o e A

Ao

-

W

3N

(4
NS
Ty
|
B
i
g
EE
_4_.
.mH.

30— BALTH aw 4 ¢ g2y T mﬁi » doimiE > ,ﬁ-ﬂ*f“ﬂ' WEF
= R IE I R }%ﬂ%ﬁ:j‘-g‘ﬁ ANEHRA D BN 2 R o H - BARE
Tohk PP B 0 AL D R X hFEEEE A B AR B G s E 0 @
Lder e KT EAREY P S H S £ 4 feniz iz o e
AR sy R A s F R P T A T Ak - Ao

17 =30 0 BT Al - MY ITR R
EERWUTETOCRFAR YE - S asmFH o £
ABRIE PR -BR TR IR EEH
pRosEEg R e B REDIR AL g e o AR
H— 3 ARFEFE S B L T~ fﬁﬂp;. oS fRURARE > SV R Y - e
?igﬂ,yﬁuﬁﬁﬂﬁaﬁ&mﬁﬁ ﬁﬂjbﬁﬁﬁp

BLFRE PN ARAL P R U D R EF LA R A T T BT
mf]‘,u]!,.,,_,#Eu/f%iz#gﬁa",nﬂt.J %jzé',u‘_@ b’aﬁg& L%
AL R 0 RADL — I AP o WS (o e A0S
vaZ SR e R P ) ““5%@'3« Ao gl A - BIRB R
Fp A s R SRR AR L B AR B aE ST LT
Biped o LR GO § PELRATIRARE  FY 0 4§
BPE A E o Efe
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NEANFNERBIERBZEQTEI ZER

R =
EMABRRHABMENN PLUBBAERR

HEZERBEUGIEHEBINFERE  MEEERREPBENTESEZEEEEL
BAItRE  WEBERTH LEHEHIREEE ( Barraga, 1986 ; Erin, 1996; Corn, 1989; Erin
& Paul, 1996 ) - " 1T, WEBEREREREDRHEANER - WE2WERERRELEE
mEBENEREER  FHELTEREEERENTEAEELENESHE Z— - 2AMm
miZ T EERIMINRINFN - BAZHRESERE W AREIERER - HLER
BHEAN—RFULES -

= WBEAFHAER

HREEREHWRILFN ( Adaptive Mobility Devices - T8 AMD ) LR 2 IR
HITHHENESHNERIRE - FHREERESUETRIETEE - LEZMTE -
WRATHHELEXNBRERRETERIRETEFUNRE - Wil E1R G EMEE
ELZETERIEM ( Blind Childrens Center, 1996 ) ° (XE R FR A S EREERERS
WERRTHNEZE  BHZFEMREPHESEH &R EME? - T[RRI
W TEEPERIMIARIR? ) TR - WRTERMERKEEASTE - FREEEEO
DECEZZRHNAE  RAGEEREZEBIHRENES - BOTENBEEZEEES
REMERE (BEE - 2013)-

|

B (2001) &£ (BEHB) —SPREAEBEWNITEEHE (Alternative
mobility devices, AMDs ) - HERH RSB/ NBENREBERTE - SEEBRRT
TREEBZ - DIRET ~ BaeE] - R ~ XEEBREHERIRE | HPRZ
[EERZEREREE  ERRIENRBEEVAZZEURSHOERKE , RIE
ZERENEAN  RENRBALRSS - SFERE - RABE - T8 - BEHE
hEET) - SRR - 1 EHEEREIRNEERBIRE ( Z=8EE - 2008 ) FE7
(1980 ) IEHRBEBRREEARE - JIRNDBHEESN - EEBER LRARE ; 8
BISH R A EHE - TEAMEZRKERIRNA R MBEARNZE E MRIZRET - €
255 (2008 ) RIRMEZEEBERIRNEKE - 178 - FES - WABENZER - £XRE
REWHNEBEZEREH  BERFRBEESHNRENE - LURABEENE - BItY
- BSEEEERENARBEIRKBHENER - HRRNBEBFTEANER
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BFE (R 2005 ) MEABEACRENIBRATHHESZERESE SRS
£ SEREZEINREERHFEEMERNRZES -

BENEHE I DIE—EAEFEREPRINE - oI EEESHRR - B
BENTBHNRE , k2 - BREE (ABRNEHE  WHIEEAESHEMRE - 1
FElEBESIIRERE - FIEEEENHESFSEEN (RET - 2014 ) ARAT
BWMENEMEILIRFVEN TR Y - 25T EEEEL " BARET ) AR
Z . R - BARFTEANBSZZEADEAE D REERTHOA - BIGIUFERE
HANEARANRA - BEBEREBETIRBEUFIREETY - FBHEFAEBAIME
sie - IR AT B2 & JLUTESXERYBUE - mF AR ARV TS AL
A (HZEF - 2006 ) BAEEFNSIEN  HEABEREETEZE LHEAE -
HREEEBRONTHHE  REPRNESEBERBTHNABLRAEZEMY - &
EERTHHERZSZEMNZEREBERENG RN IRERE - A/ AEENTE
BERERE -

MFERMBEN—EHFESLNERNRS - EEFBHEA (BE250EHRE -
SiRE ) XIRERERSMWAMBRERBEE - EEERTENERREESGS
AREBEATTHER - BRREATHZE  mEBRTEZFK - AR - BEEFR
REEREBECTHVMEMER - 0 BIENABRG - BRESRESIEHER
- BFEEA REBEREZSIZEHEZR B RBE Y REERNEWHERSS
REF - BEFNMMANBRESFHHERE - EFMEBERINETEN - =RRERE -
TEREMUMNBERE - REKERZREAERNEUKBESIERS - EMESHEERE
BMEEUNERNTENEGE  SREBEENBELEHAE (FXKEFA - 2008 ) &
BEREREZRIEN NGRS BEARIME - FHREABRAURENES X
flo - TBIRNODEZERE - ASTWE  RIEESHBSRI - AW - BEEHESH
EIRHAERIIRS] - FIHRBENEAABRINZEE - EEMNREA - B EERIA
R T N B G HRENNER KXIMEFIRIFEE - FKEZA (2011) BEF
SBEMBLBANKS RIE (1R ) HPFHRER AR L RITER GRS
HHERAOAZESHE - MREARBRAEEERZNE DB ARERFAQBRHR
STEMBZHFHAASR - LUESRIMAaITH (ZXKEFA - 2011 ) MREBGSIRN
BB - BENBRAFNEREEREZEQTE ZEBASWOTOER (10FR2)-
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=1
FHERESMEEEANEE RE

SREERZ B = %o
| EEENED  BEEREE
ETMMARN  ENTMS R
SR AE HRIEE L FEERAEENES
. O xammmsmhmn LEESYE)  BEWEEEE
B
RERREMAREER LA EREEEERERE)

ES N PSIE s NF R ETEERE

1.HHE FEAREEEKERE D

BRRIR : BIBEHZKEIZA (2011)

=2

HRAFNERBEREEQTENZEASWOTS R

8% ( Strengths )

£ 8 ( Weaknesses )

SIHRAFHAESEREBEANE
o BAEETEHNLZENY -
2 IRAFHA S GPs M5 EXMIEAEED

TEER M -
SSURAFHEEEL - NEBNMEEARE
BRIFMEB NIRRT RS -
sS4 ESZ?‘ﬁ?ﬁ‘t2*Aﬂﬁi%??l\%ﬁﬁ%@%ﬁ’ﬁ”ﬁi °
Ss BEEZMBR ZTHMEIEZRM - FIFE
WA B REEE - *UE%TS?%EH 54
-

S NE Y IRENE

W1 RERBHZESHMEEEERIRIF
AR E ML AN LARR BT 3%

W2 IR ERTHEARE - FEHE
RRE NS -

w3 EHERVMFAEAES -

w4 MERGERAZINEEY Y - BOlEE
EEWE -

W5 AEREIR D BC AT - BE K Z BB
MEEERE - HEBRKEDN -

BERGEH

i 2 fm

#= ( Opportunities )

B & ( Threats)

O1 ZHEREERSHREMTEERENTEHE
PERIRIE -

02 HEBEEFBKMANZINENER °

O3 BERBEXRER - TTENBREETSE
5 .

o4 EHESRENERUATHE RENTHE
SEHEERMEME? -

05 RRARIEZINEERIEm T BEIR
NEEERT -

ShE VAR

TIEBXRBR  SRIEAETFEESR - WRKMNE
SRt - BER(EPTBRBE - EMERBHE -

N BASRFEBEAR  KARTRSERER
BT E mPERE -

THEEZEMABBNEREGREL -

TAREEENS  FREMIEMIRABRE
e ERRERSI A -

BERRIR : N REE

57



&l - RN FRAIELR

HRIZZ28 RNFRMBERRHANAN - BNZBRSHWREE - WBEAE - ikl
#, EREZSEWWNNERER B =AW - AR EMER ; EERNRIUT
BRZEZT - FLZEREEWBOLEN - FWAOSREET (B - 2013)-
m - FRNEAFEZEEEAENEE - 7FE - RAHEU ROREMY - T2 HAIHRE
BT REGEEREELZEFERZNES —ZEBRITEIHENEE - XAREH
#mE LERMIEAFROMRI - R EERFTHAREMERNEZFm - ML
HENXBIRENHAR  FANEXFTNERATENNA  DUZEt - EF% - AR
TEREURKEEHETDETF  ZIEBWH
(—) EHMFM

Schellingerhout S5E3& (2001 ) 2HF A AN EOBI BEETHE - HmER
MUNT 1.2 RERM  E/HAOFR ( Curved cane ) BEZAEMN ( Traditional
straight cane ) ARERIFBEN SO ; HERYRTHHERI ZEMFREBRE
MER - 2 AR TEREY . HEEERNVAEMITHREEME D - EHIFREE
MENTREBEER , EMoBHEM 10 EEFRLITRBEEERE - ZMRHEMR
HRBFREBERE  DHBETRREAREWMRIZLSE - TEHHAFNURIEHE
i e
(=) INZEX AmbuTech WITEE RFH(E1EEE/EHETH/RIKGR)

JIZ KR AmbuTech PITFEENRITELERFAR - BERAE L ( Night Walker hook
tip ) SKEIENRIMLEE - BEFEEREKEINE - ERRTEEHREZIRLLACEANL =
BiE 90 AR FHREERBRERMINENEEHERE - taRUER//EBEXER
EXFH - BEMAEEMNY ; BEEESZEBRERIE AR LERMFEMRRET -
(=) BRFH

RERAZAZHNMAELIREBEESERMRE M RIEBFN - BRFNERNIRIBER
FNZEBELRBEMNNEES  HERBREMINENERFN - FRELAFEEEE
B - HENERZFARNE - BE - B2 LHER - BBERE - FAEW LR
EREIRE - ASEEYERISER - BEFNENREERE TP EREBEIREN
TOEME L - BIREREEREEEITE - WBKFNEEMEBERINEEES - FHK
ERIET S REEIENEEY) - FRIEFEMERSE - SHEREBERYNUE : B8
WEA T - BBAEERWIRE - EREEIEBSEERYNEER - FARIERSE
B - BEAFKEET - oA ER -
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( M9 ) Eye stick

Eye stick 23 Wonjune Song FTR&ET - AEBALBNBE%F - HIRBHNIIEHRES
A - Eye stick BECAH M ERRVE R EERAVIRER - WEERHUEHA - AETIEER
ABLZRABIR e AT - R AR RCAIE) - BB OIERAE - EREERFIUE
REERBNEFERE - RO —FS178 -

( &2 ) Mygo—-guided-by-cane

Mygo 12 Sebastian Ritzler FTER st EEFH - IEENEE - KA —{@E/N)
WO UEENEMEET - aHENEFZERABERBRMNBFIRE - LUNE
HIMNEME - sERR A ONER - BERRKERERAEERZERLEE - F
ORI 5 B ) SR BN iRy i - IREIEFRIFERENRBERZED - @5+ LRUKE
Ol DI T EERBNBERSZEHE - BEHABERZHBE ST ZEE/0M -
Mygo R OLGRESE - B3 - K - REENEETKERENEES] -

( 73) Light Stich

Light Stich & Wu Guanghao PagaT - EBARRYINEENFH - REREHEZE O]
PURIBABENBMN R - Bt EREPNIERY) - BEACEENIREMNEF
AR - TEERYNNE R B o B RiiEEGR - IR EMESAERZE -
SHREERZUDSMEN  RAARHEERE  EERSERESR - WEBEES
RTEAUMAIERER . UKESNZEEm - EEREERERREEPHHE R
& EHREERETEGEREARERS

Light Stich EIFSTNABEANIMERAR TEREMENRET - EXFRNBMERTE AL
{Ea&5T - OIIEEREORS R 7T HEHEE PRSI RESSRERE - U
BEABSENEX ; £LEMAHE @ LED B3 - AEEE LT - BilLET AME
EIFERAIBIEE A B ARITE - RETHNEZZH -

( £ ) safe Stick

Safe Stick 2HENEELETEMN Parasuraman Kannan FIERET + & RVEE T FNES BERY V) Bt
TG - 5B LED JE - RIGFRIZNERNHFEACHNERE - SIEFEEMIIR @ &
AREEBERBTENZEM - IESh - Safe Stick 3278 RIAS ALIME KRN - 272
PEEAIN ABEIEE TFEOR - RZEMBIRIAS ALIMNMRRIEWHE - Aol EBET EIE
RAE i AERBRTHREBREZEGEREREEN - SREERESS 7 #
BEIRIERWNN - EREEREREERREATITLEE -

(J\) WeWALK
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WeWALK B RBEBRESERBISNINGE - EREANNSERY - SRIEEE
INARERRERBEMNINES - REFRE JLIEE WeWALK WEF B ESRIFRERE -
EFNEREERE SR FHRIOBRICETERNES - BANLFHRENOETR
fE - (BEEINEEB AT RSZIE Android AEM - BRBEKEE RER 2R 77 E5
Y) - BELREHERNER N  BBRARNONERSRIZELZASD - EBoJUUER
USB ZBRFTE - FINFEE S S =77 App RIINEE - SJDAANENRFTFATIRE - WeWALK £
AABRTERE - LRELCREST IUESIREARNZERINES R -

( 71 ) E-touch

E-touch ZH Messizon Li 7] Fan Yang BREEBRERGTNEFINFN - RZES
NBEEMR ARG ZAMHESRBLEERES  BRETERERAERREZE
g . Z2ER  AREMNSAE - FRFEMMEN/NIKOE  SHEEREEHEEE
MmiEs) - FEEEEMETD - E-touch IBNNERAIEESR & SD & - o] LU S BI 5 PR 17
Z£R9MOR - BEIRINO PEERSiE - FEEEEEABZARR - BRGRE
i e

( 1+ ) Eye stick-light saber cane

Eye stick ( light saber cane ) =H Kim Tae-lin Fiz&at - BUIFER - SRE[EH
EZEANRENFA - 1TAEREEH H—B8YHE - RMEFR BT EREE
ERA R A ERYAEFEE(E  WERRE N SR ENERSHNRERERER
FHEEaARERY - R NESRRHEE - SE LT OUDURERA - FRAZSR
BlEgE - SRS TERIEE R E -

( +— ) Supersonic Stick

BZEHRRETEN Minhye Kim FIRRETHE B FRNKE - ZEFVHBNIERREERETE
EAOENE - #E "Supersonic Stick 1 - ELEANS B 2385 2 A1 10 288 B 75 8O PR 1t
¥ EMERE  SEEBEFHRIMEERALATHNER EEERERY - BENIR
BEEMAI A MREEI - BHTENEE -

(+=) Smart Cane

F Balakrishnan 2B E B X iff 22 58 5 Smart Cane - FIFHBBE K SIEREEHREE
BENCHEE  TEIEEAZEN—EERANEERIM - BRHAEEE/INTE -
ZEREMER—MWFR - BEBE RN EOREREY - WRUREBAEREE
I ROPERE - Smart Cane EIFMNFEKRENBERFHR  BREMU L 45 E - 27 —@E
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ERFNRAEEIRBNER - EAMERR  APMRFERELRARE - —F8
Wk EREMPEZRS—HBE - TEER 3,000 ENEELL - #4750 =TT

(+=) My Smart Cane

SRR/ AREBNHEERE My Smart Cane - BUER AN AR AGER - B
BOUSERERNINEE - EREROIVERZRERNEEIRE MAZRSFSFNAL
EIMRERTRLER  FEMBERSEEER - FEIZEA 3D JIEIREE R
FEIK - BEBROKEANER O YISAIEERE - BERBIBERNEREN - £HEY
DEEEERS— B EEERRIBENEX NS LB a0 -

( +I0 ) ECCcO-Blind Mobility Cane

ECCO BFTEIFMN - LB RRBERERSR  HEFWAERARNER - BEK
HEREBREPNEUERY RS  KEFWANEFEHHREE - FHIREEHE
MR MES 2 BRVEEBELIA BRI EIRE) - EEBREERYNOUE - FRFRER
BRI BIERE S ERRARKER - 2Z2RERTARIER - FNEBME
W—HRAERBHERES - BRRERRIREREETRI - HBBHESE
wEE  REANKESEESTRRNNNARE  EEENEREEEASENRE - MA
FECERBENLERERT  NEREEE - E SRt FREZERBURFNE
A FRERNEIBEHERE - £FI - # (N5 ) INEIFMHUEEE R
SNKBBE DM ZRITENFN - 8 (5 ) RS HIREILUETERN4EE - FBIR
ANRFNEFBEFEZARRANED - EFTHFHIE—RFNESSHENE
A EREEREZEETERBES RS OB -

(+3 ) Project BLAID

EHTEMNEHSFEEFRSAEEAATHNAEABNEALRBONES
fEY 4 & - 5% Project BLAID - EmINELIBFBHLHE LR - MBS NG L
BLOHEBEE ASEETARR EMGNAEERTEAERIZ  EM
BZ2XBNEK ; BELFASEABOMANZESSR - BEEEEBFRE - Ef
NeE ~ KBANRER Rz  EREBEREBNANBERE - BEEHRY B
REKTGME - IBMEZENM - B FRECTHARE=EALUFESTRHESTHW
AABRFEER  EFL0RAVIERYE  ZLUBRINAANRECRE - BERF
HNEMEKRER T IRFEEFN  E=RER—RFALEABL —EFRENIR
gl BMRBEBRETINEUM ; RIEZ - EMINEBRNEREEMNR
NZEBR/E S| BRESLAELRM - BFE - 8% 8% - FIUKRIBERN X
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AEADSE  EFRMBRFEREREEREFHRANMINGE - BHRER
MEEEZEZTENREPTH HREARERE HE—RERRKREERET
BWtE -

( +75) Elegant Cane

0 el

M

Elegant Cane = Soo Yang Jie st - ENBEREZE—EH  FTERFOJLUE
FERERZE Lo IARENEGRZ  BIEFTSARIERE  ML3svm 2
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The Guide Cane — Applying Mobile Robot

Mobile Robot

& FAPERRY)/ Indoor /E2fE RE

Loomis JM et al. ( 2001 )

without vision: basic and applied research

Optometry Vision
Navigating

SHIZMH)/ Outdoor /B ECFAL

Lisa Ran ( 2002 )

An Integrated Indoor/Outdoor Blind Navigation System and Service.

Navigation
Multi-sensory

ZF&E T FEE/ Indoor * Outdoor /

IR E

O Lahav et al. ( 2002 )

Multisensory virtual environment for supporting blind
persons’acquisition of spatial cognitive mapping,

Virtual Reality

EARNER/ Indoor /HBECFAL

orientation, and mobility skills EHER
A ible GPS for the blind: what th t and fut .
South Africa ( 2002 ) frzcni?:s?e or the biind: what are the current and future GPS E1I/ Indoor /A B F At
A Pathway to Independence: wayfinding systems —ap .
Bradley NA ( 2003 ) oy o AEpERT e HAy nene Y Navigation SRABRH/ Indoor /AT F 4t
which adapt to a visually impaired person’s context.
. . . L . . RFID ~ Robot- = =
Vladimir K et al. ( 2004 ) RFID in Robot-Assisted Indoor Navigation for the Visually Impaired. E1I/ Indoor /JERS
Assisted

Orly Lahav et al. ( 2004 )

Exploration of Unknown Spaces by People Who Are Blind Using a
Multi-sensory Virtual Environment

Multi-sensory

ZFEIEKE/ Indoor /[FBECFHL

66



MEH/ER

£

WEEH

(£ 73 7/ 1 R it &k / 6 FH PR )

Gaunet F et al. ( 2005 )

Exploring the functional specifications of a localized wayfinding
verbal aid for blind pedestrians: simple and structured urban areas.

verbal aid

Al B /RO F AL

Hamid B et al. ( 2005 )

Assistive Devices for Balance and Mobility: Benefits, Demands, and

Adverse Consequences.

Assistive Devices

BANEN/MRZZE

S. Willis et al. ( 2005 )

RFID information grid for blind navigation and Wayfinding.

RFID ~ Wearable
Computing

B/ Indoor /B E

S. Willis et al. ( 2005 )

RFID Information Grid and Wearable Computing Solution to the
Problem of Wayfinding for the Blind User in a Campus Environment.

RFID

SWIEHY)/ Indoor /BT ER

Binghao Li et al.
(2006 )

Indoor Positioning Techniques Based on Wireless

LAN

AR & 1 A

Indoor /IXERAE

F. Gaunet ( 2006 )

Verbal guidance rules for a localized wayfinding aid

intended for blind-pedestrians in urban areas.

Verbal
guidance °
Smartphone

ZFE T2 &/ Outdoor /A BC FAL

Barroso et al. ( 2006 )

The Smart Vision Navigation Prototype for the Blind.

Navigation

AR/ Indoor /HBECFAL

Department of Defence
United States of America

( 2008 )

GPS NAVSTAR global positioning system standard positioning service

performance standard,

GPS

BEZR/ Indoor /EAR 5K

American Foundation for
the Blind ( 2008 )

Facts and Figures on Americans with Vision Loss.

RFID ~ GPS

ZEfI/ Indoor /FEBCFAL

U. Biader Ceipidor

etal. (2009 )

an RFID-based economically viabl navigation system for the visually

impaired.

RFID

E M1/ Indoor /BiRE

67



MEH/ER

£

WEHE

e 73 7/ {6 R it & / £ FH PR

Graduate Department of
Electrical and Computer
Engineering University of

Toronto ( 2010 )

Compressive Sensing and Its Implementation on Mobile Devices.

Mobile Devices

ERIFE 14/ Indoor /
FRBERR 5 K AERE

Esteban etal. ( 2010)

Indoor Pedestrian Simultaneous Localization
and Mapping.

SLA ( simultaneous
Location And Mapping )

FEAIMAEE/ Indoor /BIEECH 28
A

Mikkel Baun Kjergaard et

Indoor Positioning Using GPS Revisited. GPS TE PRE
al. (2010) g Using TEfI/ Indoor /BFREE
Martijn Kiers ( 2010 ) A New Approach for an RFID Indoor Positioning System Without REID RUPEAZ 5/ Indoor /525

Fixed.

R. Herrmann et al.

On benefits and challenges of person localisation using UWB sensors

UWSB (ultra wide

EI/ Indoor /BFREE

(2010) band ) sensors

Viacheslav et al. g A g I Wireless LAN R »
| Positioning Techniques B Wi LAN. E S R

(2010) ndoor Positioning Techniques Based on Wireless ez 4 4 40 ENIKEM/ Indoor /BirE

Eklas H et al. ( 2011 ) State of the art review on walking support system for visually White Cane Y%ﬁ@%ﬁ/ Indoor /1@%*1@

impaired people

Martijn K et al. ( 2011 )

Evaluation and Improvements of an RFID Based Indoor.

RFID ~ Bluetooth

X FEIZE/ Indoor /EERSE M E

7 HE
7

Roberto M et al.
(2011)

Mobility-Related Accidents

White cane *
Guide dog

& &/ Outdoor /AT ZE

68



. . ) . Health
Shira H. Fischer et al. Acceptance and use of health information technology by community-

dwelling old information X ER[EIER/ Indoor /ERAARE
(2014) welling elders technology
Chital K et al. ( 2015 ) Review Paper on Navigation System for Visually Impaired Navigation N ER[EIEE/ Indoor /BB XK E

BRRIR : BIBEHTHBTF (2016)

69



AR R L A 6
SRR T 73 R e Tl T R

X &HE

R 2 i HT A EERKTE L 2 kE

i &

AR g b RAEY RARRRERY 2 v BEAL ¢ Ik BEF
BARBEZ P AL REFIUEELPFLF 28 PP RERTH
POAARHL 2 £ IR I TR A ) 2 ok
K@’F*~%ﬁ§%&ﬁﬁﬁééﬁﬂﬁ’
EHPFALEY LR DT RP o X iRYp A S AR E P27
foit {7 447 > TP R4 %ﬁ&ﬂ#i%%ﬁﬁiﬂﬁ&mpi:%éﬁ
& ﬁ%#ﬂ%ﬁfﬁ%ﬁéii WP 2 FHEL 108 7 3 e a Y dARRE 21 &
WPRMEDREA PP LBEFTAE  RELEPRE AR EGE
ﬁ%ii%ﬂﬁ%ﬁﬂ%ﬂsyvﬁAw%ﬂ%o

<

'%fz#:j\ﬁﬁitéa\ﬁ.rﬁ"\

\4

y

BiTw R

ﬁrf}

BEEGEHAETL - CBELEEN29Hp AL ET R
"ri?ﬁ@ﬁ*_wiﬁﬁ%ﬁ%otiﬂﬁi%%Tap\»FzﬂA;
%ﬁ»l‘ﬁ'ﬁifﬁﬁﬂrﬁ EREFLRAFT - P @ISR S AT AR
%%inﬁzﬁgﬁﬁiijmg»g%agﬁj&mﬁﬁo@ﬁm
o AR 1 EHEGEY AR L IR G T -
e AP o BB AT BERKE - A REE RIS I RE

HP AL ERAL B S EEY RALRE 2o
WAl ERA R AT ITL > L FEYRATREN F A P

BT Rty gock 2 B TRES
VIR T ARG R RGE TR RA ¢ T - TARR 2 S ke

70



Ra o FREEPRPFALL S 2 D UBEPRE L A€ YR G
B2ZMRT > BEALZFERSFERNHRGEFUE F EXEP
B R P AR E P 2k v EHRARBFLY BARHE 2
Bolit L8273 23 RieFEEDIH o

N

3
=¥
o

MeEF @ ¢ RALHR - ARG P F 2 2R

71



#3

+ AR R A v o PRt p 2000 & 038,747 %34 3 2016
#£157,291 7 (2 AsTI3Rsist e 2016) 0 & T 0045 03 4o crdB g o
ﬂﬂ’E@ﬁ%*ﬂﬁﬁkévi%ﬁ%ﬂA&p7mz y Hw o2
™~ Fle@ ;,L‘)"}?; TR IR IET - A ‘%f,;i\%i;g.a;;,;%ﬂ%
m AR H A s 50,149 Lo RARFRH LA B E 0 88%2 1t B -

P prap o Fler A iﬁﬁ@%ﬂ‘ g2 RE P AAATE v
PG RPE e hALE P R L2 5 A4 FEr(Carroll, 1961,
Cimarolli & Boerner, 2005; Lowenfeld, 1975; Hudson, 1994; 4 < ix ~% R |~
2010 ; @ #p » 2004 ; r % 7& - 1992 ; § % > 2000 ; ELE SRS
2009 ; % ¢ % 2015 #f & fF ~Thomson ~F § ¥ 2008 ; § 44 > 2001 ;
R4 2004)) - H P o F ATER koW mCarroII(l%l)Y 420 f
gL e BfEet s BPREFRED G H#@LE Tzt ENTE o

ERMEEIRB B £ 2% 0 240
FHEZEIFP LEABERNT RBERE

Had i AW e wRBBEF 1 F (F X £k 0 2005) 0 @ A
FAROp & Y RARBFL £ 00 7 & sk g B2 add
Jg&ﬁ; R TRELEES LY B0 Al g R R e g

20h s g S EA R B wﬁﬁhﬁﬁﬁéiﬁw%mé
a1 F (mAE- 2007)0 F R A B RARBERELELETR
7 iR 4k 2 e (F P #2000 4F s §F ~ Thomson ~ Ft % % > 2008 )
SE kP ERENRER (£ K 02005 3 E 0 2006) - 4+
$o - RAL A0 FE(005)dn 1o AR A B AR P Lok R e R
BEp L enp ¥4 E o FF AL REA J’ci&;{ﬁﬂﬁﬁg{r@ﬂ; E_F o7
& Rk o

IR RARRE AP FA B ERZFBR - LR EER PP

\H

72



PP L TR R R é; B2 AW kg b R

B ATRIZ A o T - 2§ o p pedn(2011) % 4 19,290 % £ ek
ﬁ@ﬁi%#ﬁgr?ﬁﬁﬁrﬁﬁ Bd R Rey (5 22y ¥ 4 o

1,000 )i & ZARTIIRGEH S 2w § e A £ 2 P )
% 4z F L #e(52.75%) 0 H = B 5 T F%

TR AR (27.37T%) - a0 ARG iﬁﬁhﬁnmuh_ Ny

e BE 2

AN

yx’t

Blde [ L l‘_sta};ﬂ AR 2w
PoRRIARRE R FLFE LR R Y S LR
HEHEAZRNF AT ERD PR MW AR ARM 2 IR o
Fobo A Y RARBE RS2 1 (2 ol > §P £ (2000)
H 480 LY A A EE IR Y RARBE L F e B
BXEEVRECTTRR L EF L 2 B 5o P #(2003) 7 HHigx €12
VIR Y AR 12 PR AFES R RRE s REF R EEIR
HeY BARBE Lo gL ed 2 ¥ Tk - BE! S HFY O R
TR THY RAMRFL LA Ka o d W BRI
Barskz = 8 G B ps LRV LR DR R e kRS B
WWAED A2 R 2RI R R L
éﬁﬁﬂﬁﬂrﬁvwm ARG AT 2L P i - SH Y

BARBE 2 P ¥ A FR A B2 SRERFLEVRZ R > NP AR
AN EEP R P SETEIY R £ o
=+ ik
AFETHPS Bow > FEF R THENE R A Ty
AR - AT A BHRALIR
=X
FE-2P g FEY RMRBEFD V2 FT R 2 F e b7y

73



= 137 r/’fﬁal‘ji (942100 & 437 ) 7R E - BEPH

CRHPFAEY RRERZ RN FRATE AL R K
f("ug,: oo A 19675 1970) 4 A w FIE P b L7 fEY RARLHLE Gp ¥
FEF RS 2R R RRLRBEY A L 2 B(0~5 ARBE LS

WAL 2, 6~17 )4 5 B & W MR 18 Rt RIBH 5 ¢ #ARE
) BEF PR IRF-FDED VA ETE RLIM R = Bk el Y
221 £ ~29 ¢ 8l & - FEFmy A iE T 2%
- CRERWEE PN LFF RPN FREY

137 r%ﬁ»l‘?’ﬁi‘%ﬂ T2 2z RawEmpiass326m =% L1315

237 - EPN R EBAKIS A 5297 o N TR w F A B S B2 R

)—?IEB BRGEw FEA A BREHG o BREGE I
LR i d S ARE IR S p A i s RASAE gAY VR
BrEa BV Rzt S AAEM RS2 E R A Y
RO R G R TR AR E B RE i AR
XA FEESELR s FTAHE R s < RiE @"J XN B
ArEid s p R SR DS E 2918 o gt 2938 e 23 T4 T EcR
BocTwsm T ARG e SRR o p AR RN ALY

B A el o d 1o

74



21 p¥LEG kAP By

P¥LEG kA ¥+ A fK(

w5 . bi)
T (7 A A 41 (30%)

BhE i 35 (26%)

. ARG A 17 (12%)
e Kb 11 ( 8%)
Fepd i 10 ( 7%)

Bz e 4 9 (7%)

4 Ep A 8 (6%)

& IBREK e 23 (17%)

A€ F 15 (11%)

AR 4 9 (7%)

FRREHE 7 BER 5 (4%)
T (Fh R 5 (4%)

D 3 (2%)

i Bk 3 (2%)

X R A K 3 (2%)

N Y2 22 (16%)

W op A i 13 (10%)

@ BV Lk 10 ( 7%)
= BB 5 (4%)
iR 5 (4%)

A f 5 (4%)

p g 2 (2%)

T ek 12 (9%)

-3 6 (4%)

AvERE o R R 6 (4%)
LA it 4 (3%)

B U T 3 (2%)

B2 2 (2%)

H i (S AR 4 (3%)
&3 296(100%)

75



WIRBPHALEEREP
G20 R KA EGRPEY o B § e Bl e T A Y 5
a4 30%(41 %)~ % VE Har 26%(35 %) ~ & Rk e 17%(23

Iy

)~ IR 16%(22 )~ TR A 4 12%(17 &) e TP kS
R AR T TR E T B HY B -2 8
Sep F ARG AR e FEa R BERN N T4 g

S RBREFHPEPFLFE RLM G

P wm I AP A LRER R AR RRE RN RG-S
SR TRFEAN O F N BRI L 20 FiEL 2 hlkciE T F
THPALRFTRERBPFH 2R AN F Y ATREFH G (e
Fda 4 1 x2=1.183,df=2,ns. s WER A 2=0.876,df=2,ns. ; mH
K L 2=1776,df=2,n.s. 5 < IiE g 1 y2=2.745,df=2,ns. 5 TR
B ? 1y2=4621,df=2,ns.) - # :'m‘mﬁﬁg AP FAEIBRT F2p
FAIRBEG 2 A RA G AR o

o

-

76



22 RBFHPEDI AP FLEFTRELMH G

gp AR 58 F& 7@
- (27 & (81) &3+ yY® pi
) (29)
1 Twivden wE 7 11 23 41 1.183 0.554
3
A 20 18 58 96 n.s.
'ét
2 E%H‘F;}iﬁ‘b ¥ % 5 8 22 35 0.876 0.645
A ¥ 22 21 59 102 n.s.
3 aAMRREE» wF 5 7 11 23 1.776 0.412
A ¥ 22 22 70 114 n.s.
4 IR ¥ % 7 3 12 22 2.745 0.253
A 20 26 69 115 n.s.
3
5 FTawia wE 5 6 6 17 4,621 0.099
3
A 22 23 75 120 n.s.
'é:
£ 3+ 27 29 81
Carroll (1961) % 45 A eniEAee A FARA A EHR 205 i 4 ep

zir_
fe A Il A BB S ERE A PR A kA B R
T pAdd > G R EHAFTRZRIFE AELF o L (T
G iRy HARELE @ A 0 £ 4 P AR 0 1999; Baker, 1973; Hill,
1986) HEF FEEMBE OP ¥ L BEFRBRE D 21557 e
AL IR A R 0 v R R LA p ¥ 2R Reni i

RGP NEE D RE PG o

) o

FE-2pabled? @RBYRIESVRD L oL Bi g
VRS SIREES & R Sl wﬁﬁ&ﬂé SRR RE R s I o
AT R EE BN T ERL 106 P R ¢ R E 21

77



DURE LR DRSS BEEH 0 S E R P (2011) 2 T
Foge M AT E G RIRT R VR & AR 4
218 /;_L Bom s :gcffu?“.iﬁi . (Wilcoxon) ## 5L % g w38 (7 - ¥ ¢h > ¢
AR FRLEEPRE PRI RRLT LAY B TR 2B PR
{84 £ 4184 2. £(DS)i% iE £ & frik T (Mann-Whitney U test) %

AT o BB AT

- ~EEIFE DS TEEA g;i)%rﬁ% i

VR EIRE AL BLrEER TS P HBUE TS L L

(1) oz fmd AR d? » 2IREY 8L 27 V25 &

(2) BFREEAS LS o PR Y 2gE 160 R AT 15 T
Rt i
e+ 2 (2=2.09,p<.05) -

(3) fwma g A7 > PR s 34 RRE 31 E R
Xt £ (z=2.78,p<.01) -

(4) LA R B4 ¢ » 2R PY s 190 RVRT 1T B
Rt i
e+ 2 (z=2.45,p<.05) -

MR RS PIRGE R R hE AR A E A

=3 2
L o p
oo B AR RREEVIREF ALY RARRE e BALEFRT
A [

78



43 ERPRIGOTANEERELFL2Z VR

2 e

»E Vol Bl EhAE ¢ el Bl BhAE 20
L (T 25 11 35 27 12 35 2. 15%
Faoa B 15 6 23 16 10 22 2. 09%
N L 31 11 39 34 25 40 2. 78%x
- 17 10 28 19 14 25 2. 45%

*p<. 05, *xp< 01

S RARBELBAAMFRHELDRE LY

Ptz BAFEEEEI RPN L B TERELEL 4o b0
PEIERTRFS TEREL S TR RLSEPMRER, BAFE -
BTERE SR EAR LIS FYBRELENTHDS Y 7
BB ¢ BRE E b en2(z=2.38,p<05) o F b B T s AP M R
B P ORI EFRAELNELS AT RLEET P LADS
P2 BT B Y R -2(222.92,p<.01) o 4412 A B 4 i
> AEREBEEPDHeSNDS Y #A5 BT BLEV R ED
0(z=2.61,p<.01) o &4 A =R (2 A B £ B A > A ¥ B2 iF 3 P25 e ih
DS ¥ = # 3 3> % & X E PR e -3(z=2.59,p<.01) -

M EERERS P RARE S TEE ) E T RLERMRE

S, BERREE G ACT SR g c F AL B > B
P G TR L RS R F B E R A 5 AR
BAAY BB T PSP MRE LR T ST AR G
3 AT b K 458 B I I A K A A e

79



24 BAMFFHLE VAP LEF

4 FA Pk ki i (DS ¢ i)
i A Ew il oz FARNE oz R 1.4 zZ ARGz
jw 71 6 1 029 15 142 35 02 3 0.2
L 5 1 1 5
Er A0 9 1011 2 0.8 3 032 0 1.2
0 121 1 3.5 3
£/  FCWEEN IS 1 047 1 063 2 2.38% 0 169
BEMEELT 6 1 1 7 p=0.02 4
R T B 18 05 193 1 03 3 L15 3  0.36
LGz 3 8 1 8 3
R E xmbe 11 1020 1 0.7 6 092 3  0.68
62 10 1 1.5 3 2
R L S U7 S TR T S R A !
% 5 0 2 0 -3
s } 2. 92 2. 614 2. 59%K
M e ' oo oY e 7
o 16 2 DM' 1.5 4.5 9 3 9

*p<. 05, **¥p<. 01

s
-'Sl“l\-i

éﬁﬁﬂﬁﬂ%ﬁiugﬁﬁgﬁﬁ’éﬁ%%&iélﬁj’%%
GEAFTL YRR Y P K LRI TERE B AR YRS
P REREFRIE S S LFEAE -V e Rarck: + &
mi¢w5lﬁ%ﬂ@m%ﬁ&ﬁﬁwﬂﬁﬁéﬁﬁiim—aﬁ 2
ek o B o SHREFESVRLE S w0 UBREDHRPN F 5L kg
PTG L IRT o HRE R B RS EAN Y Aok
f B £ RGP AR 2 IR i o BRI

FEFEAREVRDBEA R > J VR 2 p TREEE 5D
EP R o T R B4 TR %iﬁﬂﬁaﬁ%’ﬂ&ﬁﬁﬂ

80



49

MEow ZAR(1967)R E o ¢ D RTE o
MEow Z AR(1970) R B o ¢ RTE o

PoFcdn(2011). ¥ E % K 100 E £ i ?”—“,5 4ERRE AT RS
L o PFIIMEFTFRIRFILR € o

FSR S ZRAS(Q2010) c ALF G L W R F k- RERARBRET EH <
TEEFLT P d 0T $ Bk AT o b s AT T 1 8(4) 0 275-290 -

ENEE N (2006)015@7&%% AL ey HTR R ATE ofi& , 5(1),
82-88 o

A7 (2005) - £ FIARHF EH L2 R o eE R 2, 4(D),

61-67 o

f g (1999) « AREHmF 4 T i 4 7y o 92307 ERTH@REKTF
¢ ~L ~EEa] s 20-5]

BEAFE- (2007) c AERZT Y NEY F—¥ 3 YEEHRGTIT) o ¢ 2R
TR o

T HE PP TP (2010) o KA P PR Y @ AP F 2 P K 2 RN
B HAM P RFE FRK T 98 > 31> 2752

EHE PP F QRO BB IRERTF P F L EMRR RIF
> DEA o BAREKT £ T, 49(3), 261-271 -

TR 004) - ¢ AP R L LS Y (FINEALGHY ) B2

LB
FAEERKTE 5 A o

% 72 (1992) - & &£ (5 & P K i e BEFF LAY (R RAL

e ) MR ERRRTE kg o

HP£(2000)- 7 2L P A ARY RTFEFRFRLFAY - FARKTFY
&3] 5 19 59-78 -

FOE A AR ZH(2009)0 ¢ i AP S A AR R OB AR EE T L S 4

81



PRy 3 &5 > 34(3) 0 47-80 -

4 ¢ B 5 (2005) - 94 & £ BlpM & RARMRS R LS F A 1T
oo Ay L EBEV L -

FP 5(2015) = AAREREEALE A FER RS 2T (R IVRALS
) M ARFEAEREEFEL A AT o

A ARTIFR S f2016) o B RERg A dic o B
http://sowf.moi.gov.tw/stat/month/m3-05.xIs -

if = i - Thomson, G.£ [ § %5 (2008) - jid B~ & 2 4 P HALF R
AR 3t 2 AL H R 2 R o FroRgy T 0 108 0 12-20

£4015(2000) c & &K B T EL A AP F 2 Liko KEHFIF2(2)
22-34 -

FRi240(2004) 0 — g X A P AN A PR (S and et E H ARG e TLn
e AFB(RAIVRAFLH oW 3R FRARTF o

RN

5
g

Baker, L. D. (1973). Blindness and social behavior : A need for research, The
New Outlook, 67(7), 315-318.

Carroll, T. J. (1961). Blindness: What it is, what it does and how to live with
it, Boston: Little, Brown and Company.

Cimarolli, V. R., & Boerner, K. (2005). Social support and well-being in
adults who are visually impaired, Journal of Visual Impaitment &
Blindness, 99(9), 521-534.

Hill, E. W. (1986). Orientation and mobility, In. U T. Scholl (Ed.),
Foundations of education for blind and visually handicapped children
and youth, 43-54, New York: American Foundation for the Blind.

Hudson, D. (1994). Causes of emotional and psychological reactions to
adventitious blindness, Journal of Visual Impairment & Blindness, 88(6),
498-503.

82



Lowenfeld, B. (1975). The changing status of the blind: From separation to
integration, Springfield, IL: Charles C Thomas.

83



[ 5%l 75 i HE Al FET T 4 H (CIP) R

T Gam s 5. 2017 4 /Al 4. -
=21 - PR RS S, 2017.07

86 A + 21x29.7 /A5y

ISBN 978-986-86390-3-4  (“F-4£)

LAEHE 2.0

529.6507 106011731

2017 FARE B E W & im s

R/ PEERRERS e S
TR

TR | MRHE ZIIERS

Bl el LSRG

o db /ST AR AT 206 5
HAHE /2007 57 A 1 H

ISBN 978-986-86390-3-4  (*F-45)




	論文集封面
	論文序加目錄
	論文集01-06
	01許明木-Ophthalmologic abnormalities among students with cognitive impairment in eastern Taiwan
	Ophthalmologic abnormalities among students with cognitive impairment in eastern Taiwan: The special group with undetected  ...
	Introduction
	Methods
	Results
	Demographic features
	Visual acuity
	Refractive errors
	Current spectacles and new prescriptions
	Ocular diseases
	Students with Down syndrome

	Discussion
	References


	02謝靜茹-從醫療看低視能復健服務
	03何世芸-跨專業團隊的合作對視障者的助益
	04吳杰霖曾開遠-淺談視覺訓練調節異常
	05游淑媛鄭靜瑩-改良式手杖在視覺障礙者定向行動之應用
	06吳純慧-中途視覺障礙者之心理與社會適應


