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ARIZONA

Tucson AsiZoNA Optical vs. Mechanical Axis for a lens element
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and optical axes (may not
be well defined)
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THE UNVERSITY OF

ARIZONA

TUCSOM ARIZONA

Plane-concave or plano convex
S1 center of curvature + surface normal

Optical axis

Near concentric surfaces
Optical axis can have large offset
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' Optical axis
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Lens axis
Aspheric surface
Unique axis is defined
Asphere axis
Lens with aspheric surface
True optical axis is ambiguous
Asphere axis
S2CofC
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ERrY I MO I 7" Imagel’"ZHWTEHIT I 55 EHZ2iRR< 9T 5o

ImagedJ 1.48f

Wayne Rasband
National Institutes of Health, USA
http://imagej.nih.gov/ij
Java 1.7.0_45 (32-bit)

3777K of 640MB (<1%)

ImageJ is in the public domain
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G40x480 pixels; 8-hit, 300K
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- Image > Adjust > Threshold

Default
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[~ Dark background [ Stack histogram

Auto | Fuppl].r| Reset | Set|

Copyright © 2013 TOSHIBA TELI CORPORATION, All rights reserved.

34



64 0x480 pixels; 8-bit (inverting LUT); 300k
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o R=FAONERIFEITS

- Analyze > Analyze Particles
— Show: Outlines

Size (pixel"2): I-Inf inity %ﬂtﬁ%&
Circularity: |['-']':"1 .00 ﬁ?]_'\ljig-

Show:  OQutlines

[+ Display results [ Exclude on edges
v Clear results [ Include holes
[+ Summarize [ Record starts

| Addto Manager | Insitu Show

0] | L':ancel| Help|
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e Results (1)

" Drawing of JIIA_03

64 0x480 pixels; 8-hit, 300K
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3. IN\=F1 D)\ & (3)

rg' Summary S
o ReSUItS (2) File Edit Font
Slice Count |Total Area ||average Size |%Area |[Mean [Circ.  [Solidity | “
Jia_n3 bmp |19 1019.000 | 53 632 0332 255 0929 0936 >
1 m r
ﬁesults = | |t
File Edit Font Results
_ COU nt: }\o—j_"fg}lfyk& [Lanel [argd  [StoDev |Min |Max |Cic. |AR  |Round |salidity | -
1 5 0 255 255 1 1153 0.863 0.950
_ TOtaI Area_ /L‘}E*EE 2 A2 0 255 255 0907 1809 0553 0.969
U [TV =] 3 86 0 255 255 0.843 1853 0540 0.901
) 32 0 255 255 1 1 1000 0.941
5 32 0 255 255 1 1 1000 0.941
5 32 0 255 255 1 1 1000 0.941
7 32 0 255 285 1 1 1000 0.941
) z M3 0 255 255 0705 2486 0402 0859
Summarize g 56 0 255 255 0943 1645 0608 0.966
[CTEEHERE T 10 85 0 265 255 0.822 1893 0502 0885
11 71 0 265 255 0.864 16866 0536 0928
12 32 0 265 285 1 1 1000 0.941
13 32 0 265 285 1 1 1000 0.941
14 32 0 265 285 1 1 1000 0.941
15 68 0 265 255 0.671 1874 0507 0.971
16 32 0 265 285 1 1 1000 0.941
17 M4 0 265 255 0.690 2986 0335 0.931
18 32 0 265 285 1 1 1000 0.941
19 38 0 265 285 1 1159 0.863 0.950
20 (Mean 53632 |0 265 255 0.929 1470 0774 0.936
21 s 28367 Jo 0 0 0103 0601 0252 0.028
22 Min 32 0 265 255 0.690 1 0.335 0.859
23 Max 114 0 265 285 1 2986 1.000 0.971
4 e
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