Y o L (Y] d d
mswmmmﬂﬁﬂﬁmmmmumim’amﬂmm"laimagmmmmua

aan

WIFANTG 112031

a a Jd 2 & Y] a Y] a
IngndinusiduaivntisvesmsanmmurangasifSyanIaanssumansuradia
a a Aa g a d a d
¥ IaINIsHdanNIainauazInneuiing
a w =S =
umIngnagnaluladgsmns

Umsanm 2560



DEVELOPMENT FOR MEASUREMENT OF
CENTERING ERROR OF

OPHTHALMIC LENS

Saharat Kaeoaram

A Thesis Submitted In Partial Fulfillment of the Requirements for the
Degree of Master of Engineering in
Electronics and Photonics Engineering
Suranaree University of Technology

Academic Year 2017



L ° [y o d d
msiatmAliagEsiumIanTaanalinssgudveaauamon

G o s @ a a [} 3 < ' & =2
wminnduma TuTadgsuis oyld iiuinoiinusadviidludumiteuemsiny

AMangaIlsyy I iuga

a = o
AMUTNIIUMIADUIMNUTIUNUD

o

s ¢
(A, A3.5UIANT NARNTWAIT)

15¢5IUNITUNS

L

; 3
AV S —SLMM-U

(HFL. A3 QAT gAZAUS)

ot = a o
ATIUNS (81915005 N INeTiNUT)

Moo -

(WA, AT.WUNARA TLUs)

ATIUNTI

.0 i by

@ o an o e a
(. a5 dud wiuds) (3. 3.0. AT.NUATS Trilszamd)

L=y =4 1 = s d o w o a a
ﬁ)ﬂﬂﬁﬂ'ﬁ]JﬂFhEl’J‘lﬂﬂ'lillﬂtWﬂlN'Iﬂ’J']llllJUﬁ'lﬂﬁ ﬂﬂl'l.laﬁ'mﬂ?‘h"]’lﬁ’]ﬂiﬂjﬁ1ﬁﬂ§



ansy utesw : mavennmaiadwasdmiumsasiniannu hiassgudves
f@udaen1 (DEVELOPMENT FOR MEASUREMENT OF CENTERRING ERROR
OF OPHTHALMIC LENSES) 0191586M1/3n#1 : fasmansmad as.amas gazius,

55 Wi

a d 1 4 1 { a A . . { VoA
MTHAADUATIIAIATIINY D LAUTVFUNRAANAT Prism diopter NFINIIAN
o ' i d i 1 . - I~ | A ]
pousu S eudquiiiluilymniin Prism diopter gailuaudnnananuruui (Glass molds)
] r-.i 9 =y w ég a o 1 [] =) 1 §.J 1
2 wiulsznoy Taglamiwara@nwusouvey F9USHN4 A1RIRLAANINUAHLA LN
owlnmspeudumniialilnnidimue 13 s ldaudneda 15 5uge Saldmaindaues
Wlguedunsvaedmsutamud W ldnumstaninnu liasegudveaaud anu'la
a o a =y 9 1 a 1 s =} T Qs 9 = A o
aTgUdveRUdINANNgAEaAYDIHY TAIuAasAY liasanuvie luaseniuunue198 wieR1
=) =t w a o o 1 a o s
Tnalyuideanuunudads Tasdannu hinseguiveaudasAnaud Faldassyanaansam
w o as o o 1 o dd o o w
VeI I udzounduveLae naavdldnuaudaiotuiluaudinaasinuiina
o ' . 8 3’; i Al 1 = 1 1 1
TUUAATNAT Optical power YBIAUTAMA 2.00 - 5.50 (ToA1fTFuTA10gTUr23 003
Diopters A1A 213 lassgudvasaud luugag Optical power fia1 lunanfuuimin ugainma

= o & v A = ) 2 ' ' o A 2 Aq v
msnaaouiuldaganuia ienalFaugeiu arnuliasegudszimudu Tuauil 1y

=) d o o v [ =)
Tlsunsuapuiiuaes Sravsmsdanu liaseguduazmaiaanlidy iNonirvaounanis

- ar o ~ 1 <
NAADY GINANITNARDIADARADINUNITI1a03d28 TalsunsunsuRuaes ao1alsAeuaud

'
==

areaiiian)idugelundas Optical power 7 Ia5usnusindadisuauioomuly dalu
2 as T A Y VoA Ig A A g ~
puInadzinual0d 1 lunMsnaand e ldrkanisnaasszuudononil nsolledunuui
9 tg o @ s n &0 oo 21’ =1 o £ r=y a
afudmsumMsIanw assgudluTasanmsadotiasilse Teand lumsfnsuas a1z

' i - o 1
aunaanSauigalumuiunagule

o = Ao = o A A or 2 ﬁ '{(
191 AFINTTUDANNITDUNT YUY UNANEN ‘;_\{V

T 1 \ —
r'd
n3dny 2560 meilo¥enmisdmfioy__ WD s d




SAHARAT KAEOARAM :DEVELOPMENT FOR MEASUREMENT OF
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CENTERING ERROR/OPHTHALMIC LENSES

Plastic lenses are manufacturing using a casting method in which a mixture of
monomers and special additives is injected into the glass molds and subsequently put

in the oven to harden the material. One of the problems for lens manufacturing for

certain lens models, the prism diopter is out of the preset tolerance even if all other

parameters are within the specified tolerance. The setup is based on an autocollimator
using a reflection mode. Prismatic power of an ophthalmic lens is defined as a deviation
of a ray of light through a specified point on a lens. The prism diopter measured by a

lensmeter and the centering error of casted lenses measured by the setup appear related,

at least for high-value prism diopters. However, for accurate conclusion more data for

each lens power covering the whole range of prism diopters are required.
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AT NN 4.1 ﬂ']WWﬁ']llm@ﬁﬂl@ﬁlauﬁﬂﬂﬂﬂ’]ﬁﬂjﬂfﬂﬂaﬂﬂ

ﬂg’dﬁ ﬁ?fl&hd‘ﬁ R, (mm) | R, (mm) PWR n CT (mm) A
1 64.17 197.1 5.50 1.498 6.96 0.20
2 64.29 199.6 5.50 1.498 6.96 0.17
3 64.2 196.5 5.50 1.498 6.96 0.17
4 67.39 197.7 5.50 1.498 6.96 0.48
5 67.25 191.8 5.50 1.498 6.96 0.08
6 67.51 191.2 5.50 1.498 6.96 0.04
7 67.55 193.8 5.50 1.498 6.96 0.33
8 74.59 158.2 5.50 1.498 6.72 0.21
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adaRi | W0dad | R, (mm) | R,(mm) | PWR n CT (mm) A
9 74.57 157 5.50 1.498 6.72 0.04
1 10 73.76 194.6 5.50 1.498 6.72 0.55
11 64.80 197.2 5.50 1.498 7.02 0.22
12 64.74 198.5 5.50 1.498 7.02 0.11
13 64.84 197.5 5.50 1.498 7.02 0.32
14 64.77 196.5 5.50 1.498 7.02 0.17
15 64.61 196.8 5.50 1.498 7.02 0.24
16 64.68 197.3 5.50 1.498 7.02 0.34
17 65.23 197.9 5.50 1.498 7.02 0.39
18 65.77 198.3 5.50 1.498 7.02 0.23
19 65.25 197.2 5.50 1.498 7.02 0.36
2 1 71.30 153.4 4.00 1.498 5.3 0.32
2 71.38 152.3 4.00 1.498 5.3 0.26
3 71.18 152.9 4.00 1.498 5.3 0.23
4 7121 154.1 4.00 1.498 5.3 0.06
5 71.28 154 4.00 1.498 5.3 0.20
6 71.13 155 4.00 1.498 5.3 0.05
7 71.15 153.2 4.00 1.498 5.3 0.08
8 71.21 153.9 4.00 1.498 5.3 0.13
9 71.32 152.8 4.00 1.498 5.3 0.17
10 71.26 153.4 4.00 1.498 5.3 0.23
3 1 94.69 156.7 2.50 1.498 1.82 0.08
2 93.42 156.5 2.50 1.498 1.82 0.31
3 93.67 155.8 2.50 1.498 1.82 0.16
4 94.12 156.2 2.50 1.498 1.82 0.19
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adaRi | W0dad | R, (mm) | R,(mm) | PWR n CT (mm) A
5 94.34 156.7 2.50 1.498 1.82 0.41
3 6 95.09 155.3 2.50 1.498 1.82 0.21
7 94.44 155.6 2.50 1.498 1.82 0.26
8 93.97 156.2 2.50 1.498 1.82 0.14
9 95.11 156.7 2.50 1.498 1.82 0.24
10 94.72 156.4 2.50 1.498 1.82 0.11
4 1 217.6 79.62 3.75 1.498 1.77 0.54
2 219.4 78.23 3.75 1.498 1.77 0.62
3 222.5 79.62 3.75 1.498 1.77 0.54
4 93.87 157.6 2.00 1.498 1.96 0.43
5 95.17 155.5 2.00 1.498 1.96 0.45
6 110.3 119.9 0.50 1.498 2.32 0.26
7 107.5 122.3 0.50 1.498 2.32 0.29
8 95.55 149.1 1.75 1.498 1.97 0.48
9 95.36 159.3 2.25 1.498 3.54 0.71
10 95.02 161.1 2.25 1.498 3.54 0.45
11 94.87 157.9 2.25 1.498 3.59 0.79
12 94.55 158 225 1.498 3.59 0.41
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