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Resolution

The smallest interval measurable by a scientific
(especially optical) instrument; the resolving power.

- the degree of detail visible in a photographic or
television image.

"a high-resolution monitor"

Difficult to translate to a single objective
measurement
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Sharpness

How much spatial information is reproduced across all
frequencies

Sharp

‘.1412 - 1420

Pearl Street Office Suites

: "2 yj

4. Blurred
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Sensor Resolution:
Necessary but not sufficient

Just because you have a lot of pixels
doesn’'t mean they are:

- sensitive
- free from noise
- isolated from other pixels
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What is an imaging system?

Rk and Comess

YYIT

Signal
Lens Sensor Processor

el =

Who do we care can resolve?
Human, Machine, Both?
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What are we trying to resolve?

- Distance?

- Location in image?

- Angle?

- Spectral properties of the object and
background?

- Atmospheric properties?
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What is Visible?

|s this visible? 0% contrast loss

's this visible? 50% contrast loss
65% contrast loss
/0% contrast loss
/5% contrast loss
80% contrast loss
85% contrast loss
90% contrast loss
99% contrast loss
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Limits @y

== Z
Humans: -
- Limited by display, image size, viewing (:l/lstance/ang

- Limited by spatial/temporal/contextual contrast sensitivity
of HVS

Machines:
- Limited by algorithm design

- Limited by computation power, energy consumption
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SFR (Spatial Frequency Response)

MTF (Modulation Transfer Function)

The contrast of a sine pattern at spatial frequency f
relative to contrast at low spatial frequencies.

V -
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Contrast C o Vmaw - szn
(f) T Vmin
vmazzz _I_ szn
Sine in[ 7 nnmm N omns
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Spatial frequency f (increases logarithmically)

B C(f)
MTF(f) = 100% x o
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Example MTF plot (OK)

sfrplus-raw-RGB.PNG

Edge profile NU Corr: Horiz (V-edge) 01-Mar-2022 18:22:51
" 1296 x 808 pixels (WxH) > R T
1.05 Mpxls §
'§ L ROI 25: 45x70 pixels //710-90% rise =2.21 pixels :
£ 24% top-L of ctr -1_-1_R = 365.4 per PH
=i ' Over / undershoot = 2.4% / 0.3% ]
= - Chart contrast =4
g- Gamma :).50 (MTF calc.) j . (from chart) = 0.646
- Sd9¢.:5:80 Lt, dk Ivls = 152.8 62.4 Lt/dk = 2.45 §
5
w
B 7 Rotate 3D & I Whole img I Crop I
0.0692 Imatest 2021.2.1 Chart 2. SFRplus 2
4 2 0 2 4 6 8 Read Image flle | save  Reload
Fixsls{Hor) [JAcquire from Device
T T T T T T T T T
1 MTF50 = 0.2368 Cy/Px| g New analysis of the current image v
=382.7 LW/PH NU Corr. NR
(RGB) =0.275 0.233 0.26 Cy/Pxl Setup... More Settings...
08+ MTF50P =0.237 C/P = 382.7 LW/PH .
s Undersharpening 28.9% Display MTF compensation
8 MTF20 = 0.405 Cy/Px| 1. Edge and MTF ¥
2 e MTF10 = 0.67 Cy/Px| ; .
o MTF at Nyquist = 0.146 Max f: 2x Nyquist ¥ Max plot f
Soal 25 Vrow2col4 -1_-1R v
[]Show edge crop & MTF
02r
Luminance (Y) channel v
MTF: Horiz (V-edge) w/NR :
0 ' ' ' ' Save screen Help 2021.2.1

0 0.1 0.2 0.3 0.4 0I5 0.6 0.7 0.8 0.9 1 L
Frequency, Cycles/Pixel Save data Exit Q imatest®
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Example MTF plot (worse)

sfrplus-raw-RGB.PNG

Edge profile NU Corr: Horiz (V-edge) 01-Mar-2022 18:22:51
" 1296 x 808 pixels (WxH) —0.0531]
1.05 Mpxls
 -ROI1:.45x71 pixels 10-90% rise = 4.00 pixels .
£ 74% topL of ctr -3_-2_L_E = 202.1 per PH
1.,' | ; Chart contrast =4 |
% | Gamma =0.50 (MTF calc.) / Y ffrom chart) = 0.548
s Edge -5.58° ; Lt, dkIvls =60.04 28.1 Lt/dk=2.14
% E 4
o
w
| i Rotate 3D i I Whole img I Crop I
Chart 2. SFRplus 2
e : : : : Imatest2|021.2.1 P
-4 -2 0 2 4 6 8 Read image file ‘ Save Reload
Sixes hior) [JAcquire from Device
T T T T T T T T T
1 MTF50 =0.1498 Cy/Px| g New analysis of the current image v
= 242 LW/PH NU Corr. NR
(RGB) =0.15 0.149 0.217 Cy/Pxl Setup... More Settings...
08+ MTF50P =0.15 C/P = 242 LW/PH .
o Undersharpening 29.9% Display MTF compensation
8 MTF20 = 0.285 Cy/PxI 1. Edge and MTF ¥
2 e MTF10 = 0.346 Cy/PxI ; .
n MTF at Nyquist = 0.0229 Max f:  2x Nyquist ¥ Max plot f
Eoat i 1 Vrowlcol2 -3-2 L E ~
[]Show edge crop & MTF
02r 7
N ) . Luminance (Y) channel v
MTF: Horiz (V-edge) wNR——== W=t . -_—
0 ' ' ' ' : : Save screen Help 2021.2.1

0 0.1 0.2 0.3 0.4 025 0.6 0.7 0.8 0.9 1 L
Frequency, Cycles/Pixel Save data Exit c,\ imatest®
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Sinusoidal

History of Resolution Targets
2 =1 ."'.':'.21
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Imatest Sharpness / Resolution Targets




Slanted-edge Resolution

 Introduced with ISO 12233:2000
« Disable sharpening or use RAW
Image to test resolution

Advantages Disadvantages
« Spatial precision * Only one angle of MTF
per edge

» Fast calculation
* Very impacted by
sharpening
17> imatest”



. Wedge Resolution

4

R

e

e BT — =
A imatest - §

Introduced with ISO 12233:2014 standard
Used for “TV Lines” measurement similar to Line
Widths / Picture Height (LW/PH) MTF units

Disadvantages
Advantages + Only one angle
* Long target means low spatial
precision

* Less impacted by
signal processing than
slanted edge

» Used for subjective analysis
which reduces precision

» Poor precision for sharp
systems at fractions of nyquist

frequency 12 > imatest”



Sinusoidal siemens star

(S-SFR)

Introduced with ISO 12233:2014

standard

Advantages
- All angles of MTF

- Less impacted by
signal processing than
slanted edge

Disadvantages

- Large target means low
spatial detalil

- Calculation speed
1o > imatest”



Texture Analysis From Random Pattern

Target known as “Spilled Coins” or
“Dead Leaves.

1ISO TS/19567-2:2019

Advantages Disadvantages

 Measure how well your  « Noise reduction will
system preserves fine remove texture
detail
* Low light accuracy issues

see imatest.com/docs/random/ .
20 ¢ imatest’


https://www.imatest.com/random/

Log Frequency Contrast

Sinusoidal pattern with many
different contrasts and

frequencies
Advantages Disadvantages
« See how signal * Only one angle

processing handles

different spatial content _ o
* Low spatial precision
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Challenges
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Measurement Precision & Accuracy

Precision:

signal to noise ratio
algorithmic stability
Accuracy:

saturation (+)
signal processing (+)
nonuniformity (+-)
chart quality (-)

Accuracy >

(4N
N

dl
o

Accurate, but not precise Precise and accurate

>
N

Not accurate and not precise Precise, but not accurate

/

N

T
S
.Y,

Precision
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Saturation Degrades Accuracy (+)

May be caused by:

High contrast targets
Low dynamic range
Improper exposure

Edge profile: Horizontal ! I OI3~Jun-2020] 10:02:30
: : 1031 x 656 pixels (WxH)
This wrongfully increases | owremms
[
®© | ROI: 33x35 pixels 10-90% rise = 0.82 p- els
measured sharpness and 2 [ sowioproran by o
. E i Y-channel (YTR 58) RGB rise = 0.822 - 0.822 0.822 pxls
reSO|ut|On % | Gamma=0.50 (MTF calc.) | Chartcontrast =4
a Edge 5.69° (from:chart
g) | Corner clip warning: HI+L V\P s
w
E -i;l o, ?HE Imatest 2020.1.1
m‘l_ | T?'-.' & A ! 1 1 1 1
E -4 -2 0 2 4 6 8
3 Pixels (Hor)

%":-E';;,ké see: High-contrast edge-SER test targets . .
Ek.{-;#iﬂ, produce invalid MTF results 24 6 Imatest



https://www.imatest.com/2018/06/high-contrast-edge-sfr-test-targets-produce-invalid-mtf-results/
https://www.imatest.com/2018/06/high-contrast-edge-sfr-test-targets-produce-invalid-mtf-results/

Effects of Signal Processing

If you care only about your lens and sensor
— use a RAW or minimally processed image

Are you unable to obtain a RAW image?
— Be aware of the impact of signal processing
Care more about the full system performance?
— Use the processed image
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Wedge MTF issues

- For sharp lenses, If the bars

are in phase with the pixel
array, you will get fantastic

response

- If the bars are out of phase
with the pixel array they will
disappear

- This is most problematic at
fractions of Nyquist
frequency

MTF from wedge pattern: Luminance (Y) channel. (Wedge group 1)
(Color is boosted and aspect ratio may be adjusted.)

317x42 pixels 1.233

0.050C/P 339x110 pixels 0.245 0.242C/P
T T
Imatest 5.1.25
1 26-Apr-2019 10:52:53 |
Max chart freq = 1.233 c/p
Hyperbolic - gamma = 0.5
£os
K-
]
2
B 06
]
o
& 04| MTF30 = 1130 LW/PH
=
0.2 Detected/total bars
MTF original
Bars/total smoothed
MTF smoothed MIn(MTF16\l
0 | Il 1 | Il 1 1 Il | L
0 200 400 600 800 1000 1200 1400 1600 1800 2000

Frequency, LW/Picture Height

Image dimensions = 1920 x 1080 (WxH) n-bars=5 9

Aliasing onset (smoothed) = 0.486 C/P = 1049 LW/PH (recommended)
Aliasing onset (unsmoothed) = 0.449 C/P = 968.8 LW/PH

MTF70, MTF70P = 0.231, 0.231 C/P =499.2, 498 LW/PH

MTF50, MTF50P = 0.411, 0.408 C/P = 887.2, 881.9 LW/PH

MTF30, MTF30P = 0.524, 0.524 C/P = 1132, 1132 LW/PH

MTF20, MTF20P = 0.530, 0.530 C/P = 1145, 1145 LW/PH

MTF10, MTF10P = 0.539, 0.539 C/P = 1163, 1163 LW/PH

https://www.imatest.com/2017/01/measuring-mtf-with-wedges-pitfalls-and-best-practices/ ¢ 6imatESt®



https://www.imatest.com/2017/01/measuring-mtf-with-wedges-pitfalls-and-best-practices/

Wedge measurement

ISO_old_gamma_pt5_WB.rawx.png
MTF from wedge pattern: Luminance (Y) channel. (Wedge group 1)

(Calor is be

ISO_old_gamma_pt5_WB-sharp.png
MTF from wedge pattern: Luminance (Y) channel. (Wedge group 1)

ct ratio may be adju

0.080C/P 926x140 pixels 0.312 0.166C/ 916x85 pixels 0.775 0.081CIP 926x140 pixels 0.313 0.166C/P 916x85 pixels 0.719
1 T T T T T T T T T T T T T T T
Imatest 5.0.0. ALPHA Imatest 5.0.0. ALPHA
09T 04-Dec-2016 22:56:50 | ;| | SEEEEE TN 04-Dec-2016 23:00:31-
o8t Max chart freq = 0.775 clp | chart freq = 0:719 c/p
W Hyperbolic - gamma = 0.46 . fic - gamma =0.46
4 g
s07f Bosl
5 2
% 05k % 06 |
2 2
© | ©
S 04T MTF @ 0.25 CP = 0.36 ) S s L MTF@025CP =0.776
l.l_. 03} MTF @ 0.5 C/P =0.0769 t : MTF @ 0.5 C/P =0.195
= Detected/total bars = Detected/total bars
ozr MTF original 02t MTF oniginal
~—— Barstotal smoothed ~—— Barsflotal smoothed
Wil MTF smoothed —— MTF smoothed
Alias Alias
0 R L ) ; L A ) i 0 . ; H A ; i i
0 500 1000 1500 2000 2500 3000 3500 4000 4500 0 500 1000 1500 2000 2500 3000 3500 4000

Frequency, LW/Picture Height
Image dimensions = 4208 x 3120 (WxH) n-bars =9 9
Aliasing onset (smoothed) = 0.339 C/P = 2114 LW/PH (recommended)
Aliasing onset (unsmoothed) = 0.323 C/P = 2017 LW/PH
MTF70, MTF70P = 0.079, 0.079 C/P =495.3, 495.3 LW/PH
MTF50, MTFS0P = 0.183, 0.183 C/P = 1139, 1139 LW/PH
MTF30, MTF30P = 0.287, 0.287 C/P = 1793, 1793 LW/PH
MTF20, MTF20P = 0.329, 0.329 C/P = 2050, 2050 LW/PH
MTF10, MTF10P =0.413, 0.413 C/P = 2575, 2575 LW/PH

MTF often flattens out around the 10% level,

Frequency, LW/Picture Height
Image dimensions = 4208 x 3120 (WxH) n-bars =9 9
Aliasing onset (smoothed) = 0.408 C/P = 2546 LW/PH (recommended)
Aliasing onset (unsmoothed) = 0.365 C/P = 2276 LW/PH
MTF70, MTF70P = 0.288, 0.284 C/P = 1799, 1770 LW/PH
MTF50, MTF50P = 0.320, 0.318 C/P = 1996, 1982 LW/PH
MTF30, MTF30P = 0.377, 0.374 C/P = 2353, 2331 LW/PH
MTF20, MTF20P = 0.427, 0.423 C/P = 2663, 2640 LW/PH
MTF 10, MTF10P = 0.558, 0.557 C/P = 3481, 3477 LW/PH

making

MTF10 very susceptible to noise, sharpening
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Wedge Issue: Microposition Changes

image-ypos0.0001sharp5.0.png
MTF from wedge pattern: Luminance (Y) channel. (Wedge group 1)
(Color is boosted and aspect ratio may be adjusted.)

#—-——;———'—"—"‘——' e a
Selected EXIF data
' l | I l l I I l I ! | l ' l I I L I | I l I | | I | Taken: 2016:11:12 20:43:24-07:00
lias

512x166 pixels 516x90 pixels

T T T T T T T
Imatest 4.5.5

1 13-Nov-2016 10:09:11
Max chart freq = 0.561 c/p
Hyperbolic gamma = 0.5

o
©
T

o
o
T

| MTF10 = 543 LW/PH
MTF20 = 493 LW/PH

MTF & Detected/total bars
o
IS

0:21-
Detected/total bars
MTF original
Bars/total smoothed Nyquist
MTF smoothed
0 1 I |
0 100 200 300 400 500 600 700

Frequency, LW/Picture Height

Image dimensions = 1280 x 720 (WxH)

Aliasing onset (smoothed) = 0.320 C/P = 461.2 LW/PH (recommended)
Aliasing onset (unsmoothed) = 0.321 C/P = 462.4 LW/PH

MTF70, MTF70P = 0.215, 0.213 C/P = 309.6, 307.3 LW/PH

MTF50, MTF50P = 0.265, 0.263 C/P = 381.4, 379 LW/PH

MTF30, MTF30P = 0.310, 0.309 C/P = 446.2, 445 LW/PH

MTF20, MTF20P = 0.343, 0.342 C/P =493.6, 492.5 LW/PH

MTF10, MTF10P = 0.377, 0.377 C/P =543.4, 543.4 LW/PH

emet O imatest”



Slanted Edge Nonuniformity

Nonuniformity introduces error in edge-SFR

with transition increases, against transition reduces

Correction introduced in Imatest 4.5 (2016

Comin

Uniform:

Edge profile: Horizontal 31-Aug-2018 13:37:03
[ 100 x 100 pixels (WxH)
0.01 Mpxis
G RO 100x100 pixels 10-90% rise = 2.04 pixels
2 | 2:6% below-R of ctr = 49.06 per PH
i‘ Y-channel (YBR 3) RGBrise= 204 204 204pxis
’E Gamma = 0.50 (MTF calc.) Chart contrast = 10
5 (from chart) = 0.274
& | Edge 5.010egs "’ ]
|- J Lt dk s = 18699 Ltidk = 1.88
o
w
i i i Imatest 5.1.5
-50 -40 -30 -20 -10 0 10 20 30 40 50
Pixels (Horizontal)
1 MTF50 = 0.252 Cy/PxI "
=50.4 LW/PH NR
(RGB) = 0.252 0.252 0.252 Cy/PxI
0.8 MTF50P = 0.252 C/P = 50.4 LW/PH g
Undersharpening 22.4%
MTF @0.125 C/P = 0.838
w 0.6 4
= MTF @ 0.250 C/P = 0.505
= MTF at Nyquist = 0.146
0.4 ]
0.2 | Nyquist f
MTF: Horizontal w/NR
0 . . | I . . h

0

0.1

0.3 0.4 0.5 0.6
Frequency, Cycles/pixel

0.2

ROI: 100x100 pixels
LR TB=1100 1100

Edge angle = 5.01 degs
Estm. chart contrast = 3.53

Selected EXIF data
Taken: 2018:08:08 11:16:54-06:00
FL:

Lens:

> imatest®

w

MTH

Edge profile (linear)

g to ISO 12233 standard in 2022

Nonuniform:

Edge profile: Horizontal

[ 100 x 100 pixels (WxH)
0.01 Mpxis

[~ ROI: 100x100 pixels

2.9% below-R of ctr

| Y-channel (YBR 3)
Gamma = 0.50 (MTF calc.)
Edge 5.03 degs

Blur2xNU0.png

31-Aug-2018 12:56:24

% rise = 25.41 pixels
= 3.935 per PH
RGBrise= 253 256 253pxis

Over/ undershoot = 1.4% / 0.3%

Lt, dk Mis = 1805 77.7 Ludk = 2.32

lmalesr‘ 5.1.5

0.8

0.6

0.4

0.2

-10 0 10 20 30 40
Pixels (Horizontal)

MTF: Horizontal w/NR

MTF50 = 0.1945 Cy/Px|
=38.89 LW/PH NR
(RGB) = 0.194 0.195 0.192 Cy/PxI
MTF50P = 0.194 C/P = 38.89 LW/PH
Undersharpening 34.4%
MTF @ 0.125 C/P = 0.642
MTF @ 0.250 C/P = 0.384
MTF at Nyquist = 0.109

Nyquist {

0

0.1

0.2

. I .
0.3 0.4 0.5 0.6
Frequency, Cycles/pixel

0.7

ROI: 100x100 pixels
LR TB=1100 1100

Edge angle = 5.03 degs
Estm. chart contrast = 5.4

Selected EXIF data
‘Taken: 2018:08:08 10:53:32-06:00
FL:

Lens:

> imatest®

see: Correctin
nonuniformity in

slanted-edge MTF
measurements

Corrected:

Blur2xNU0.png

Edge profile NU Corr: Horizontal
[ 100 x 100 pixels (WxH)

0.01 Mpxis

[-ROI: 100x100 pixels

2.9% below-R of ctr

L Y-channel (YBR 3)

Gamma = 0.50 (MTF calc.)

| Edge 5.03degs

Edge profile (linear)

31-Aug-2018 13:11:14

10-90% rise = 2.17 pixels 1
= 46.14 per PH
RGBrise= 217 247 218pxis
Chart contrast = 10

t) = 0.366

180.5 77.7 Ldk =2.32 1

/malesr‘ 515

ROI: 100x100 pixels
LR TB=1100 1100

Edge angle = 5.03 degs
Estm. chart contrast = 5.4

-50 -40 -30 -20 -10 0 10 20 30 40 50
Pixels (Horizontal)
1 MTF50 = 0.2446 Cy/Px| .
=48.92LW/PH NU Corr. NR
(RGB) = 0.244 0.245 0.245 Cy/Pxi
08f MTF50P = 0.244 C/P = 48.86 LW/PH .
o Undersharpening 25.3%
S MTF @ 0.125 C/P = 0.806
So6r 1
2 MTF @ 0.250 C/P = 0.487
" MTF at Nyquist = 0.135
=
=04+ 1
02r Nyquist f 1
MTF: Horizontal w/NR
0 . . . I L L . h
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Frequency, Cycles/pixel

Selected EXIF data
‘Taken: 2018:08:08 10:53:32-06:00
FL:

Lens:

5 imatest®
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https://www.imatest.com/2018/08/edge-mtf-nonuniformity/
https://www.imatest.com/2018/08/edge-mtf-nonuniformity/
https://www.imatest.com/2018/08/edge-mtf-nonuniformity/
https://www.imatest.com/2018/08/edge-mtf-nonuniformity/

Measurement Repeatability

Higher frequency measurements are more impacted by noise.

- Maximize your samples
- Adequate sized ROI’s
Signal averaging
- Ensure adequate signal level
Chart contrast
Exposure

- Consider using more stable low-frequency metrics

e P o E _MTF@NY/4
= ;f,//ﬁ— 771/, /:: 55"':‘-'5\?;\;; D il
Al — /// 1 \\ \\ T
0.8 | MTE@NY/2
[V
=
06 v';'\. MTEGop
ED\—\' MTF50
e ! = MTF30
3
L tfl_—_l
MTF Area N
0.2k \ NN "MTF10 _————
0 | | | | | | | | )
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45

see: Increasing the Repeatability
of Your Sharpness Tests

Freq. (cycles/pixel)

0 ¢ Imatest”


https://www.imatest.com/2018/09/increasing-repeatability-of-sharpness-tests/
https://www.imatest.com/2018/09/increasing-repeatability-of-sharpness-tests/

Solutions

Imatest measurement systems

" = ®
31 {,» imatest



Test setup goals

Place target at a working distance
« Beyond minimum focus distance
« Up to hyperfocal distance

Chart sharper than imaging system

Fill field of view out to the corners

Uniform illumination of target

» ) imatest’



Close Range Targets

High precision targets for
Endoscopes, Microscopes,
Or macro autofocus DL

Ill ) II’
llu_gln

|matest - 33 6imateSt®



B
Imatest Modular Test Stand
Facilitates repeatable camera, target and light source positioning
NIR Includes

Lights Visible
Lights

i Custom rail system
,i"‘ il Ruler & laser rangefinder
} Stable camera mount
Adjustable chart holder

Motorized version available

Reflective
Module

© 2021 Imatest LLC | www.imatest.com 34 6 imatest®



MTS: Wide Field-of-View Module

Add-on to the Modular Test Stand

il

Test up to 200° FOV b E

>

Polar-coordinate system for four
reflective SFRReg targets

Distance, angle, and height are
easily adjusted.

Sliding light post for mounting
Kino Flo LED panels

imatest.com/mts-wfov

© 2021 Imatest LLC | www.imatest.com 35 6 imateSt®


https://imatest.com/mts-wfov

Imatest Collimator Fixture

Relay lens system for simulating large test distances

 Collimator lenses create a virtual
image at a longer working
distance up to infinity

 Target projectors include chart +
light source

» Mechanical stages to align UUT
and virtual target distance

e Cover between 5°- 120° FoV

imatest.com/collimator

© 2021 Imatest LLC | www.imatest.com

¢ imatest’


https://imatest.com/collimator
http://www.youtube.com/watch?v=A1Fghx3-5YA

In Development

A . ®
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New ISO 12233 2022 Standard

Slanted star edge-SFR chart
enabling sagittal tangential
measurements closer to the
corners

Sth-order polynomial curve
fitting

Tukey window for improved
stability

Nonuniformity correction

3 () imatest”



Sagittal & Tangential Radial Plots in

Imatest 22.1

- Before the plots were

always vertical and
horizontal

Sagittal & Tangential
sharpness are closer
to the max/min
performance

LW/PH

MTF50 MTF20

SFRplus_14mm_5.6_i100_s1-30.JPG

= ==:MTF50 (S) WtM = 1.86e+03
3000 = ==-MTF20 (S) WtM = 2.31e+03 | |
—MTF50 (T) WtM = 1.93e+03
—MTF20 (T) WtM = 2.38e+03
2500 - b SR 1
o s ey -
X~ X x \
. X
. X" Raaly e x o \
2000 |- TeXar Ay R o8 1
e d . % RES &
'\§‘ - é s i% w XK % g -\
§-~,>5~3(~>< x T & Rotate 3D v I Whole img I Crop
1500 - XiigT e ¢ 1
X x Chart 2. SFRplus 2
Read image file Save Reload
1000 | g [JAcquire from Device
New analysis of the current image )
500 ] Setup... More Settings...
Display MTF compensation
13. Radial (lens-style) MTF plot ~
0 . . | . i . | | i
0 10 20 30 40 50 60 70 80 90 100

Distance from center (percentage to corner = 7.5mm)
4000 x 3000 pixels (WxH) 12 Mpxis; 108 ROIs (28S; 36T); 02-Feb-2022 16:05:53

At 3 um/pixel, WxH = 12 x 9 mm. WM = Weighted Mean: 1 Ctr, 0.75 Pt Wy, 0.25 Corner.
Results are ified by y read (up to 3 may be entered)

They differ from published lens MTF because the sensor & signal processing is included.
Decentering can also have a big effect (published results assume perfect centering.)

(S) is Sagittal (radial) MTF: 28 Tangential-edges. Blue box & text

(T) is Tangential (meridional) MTF: 36 Sagittal-edges. Tan box & text
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Thank You!

Follow up questions?
support@imatest.com

sales@imatest.com

henryv@imatest.com

Join our weekly office hours:
Imatest.com/imatest-weekly-office-hours/
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