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EMVA 1288 Report Summary
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Package includes all associated EMVA Report Summaries valid for the following
Phantom camera models

Miro C321, C321)

Refer to the report corresponding with your camera configuration:

*  Monochrome models: PDF pages 2-3
* Color models: PDF pages 4-7

Each report summary was generated by Vision Research in accordance with the
EMVA 1288 3.1 standard.

For more information on EMVA 1288 image measurements visit:
www.phantomhighspeed.com/emva
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Vision Research, Phantom Miro C321 AIR, 502, 17.04.2023

1288 &

EMVA Standard Compliant

EMVA 1288 Data Sheet m0204

This datasheet describes the specification according to the standard 1288 release 3.1 for ” Characterization
and Presentation of Specification Data for Image Sensors and Cameras” issued on December 30, 2016 by the
European Machine Vision Association (EMVA), published at www.standard1288.org and the zenodo EMVA
1288 community with proprietary extensions from AEON. The measurements were performed with the AEON

ACC2b RGB-IR, Release 9, 30.07.2018, SN 0032(AMETEK.

Measurements were performed by Vision Research. Measurements are on raw sensor data.

Vendor
Model

Serial number
Sensor diagonal
Lens category
Resolution

Pixel size (hxv)
Sensor

Sensor type
Shutter type
Overlap cap.
Max. frame rate
Interface type
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Vision Research

Phantom Miro
C321 AIR

502

22.03mm

C-Mount

1920 x 1080,

10 bit

10.00 zm x 10.00 pem
Vision Research
Proprietary

CMOS
Global
Overlapping
1400.0 Hz
Ethernet

Type of data presented
Operation point 1
Wavelength centroid
Wavelength FWHM
Gain, black-level

Single

531.5nm
31.2nm
1/0

Optional data measured

None
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EMVA Standard Compliant Vision Research, Phantom Miro C321 AIR, 502, 17.04.2023

Summary Sheet for Operation Point 1 at a Wavelength of 532 nm

Type of data Single Gain, black-level 1/0

Exposure control By irradiance Environmental temperature 24.3°C
Exposure time 50.00 ps Camera body temperature 41.8°C

Frame rate 1000.0 Hz Internal temperature(s) —

Data transfer mode Mono 10 Wavelength, centr., FWHM 532nm, 31.2nm

Quantum efficiency

7 45.3%
Photon Transfer Overall system gain
Photon transfer m0204, 532 nm, 17.04.2023 K 0.153DN/e”
30 ' : . 1/K 6.544 e~ /DN
: Temporal dark noise
300 o4 14.55e~

Uy.dark 2.24 DN
Signal-to-noise ratio
SNRmax 74
37.4dB
6.2 bit
1/SNRmax 1.35%
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Absolute sensitivity threshold

—
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o Hp.min 33.5p

+ /+' =
/ p.min.area 0.34 p/pm?
-

* e : femin  15.2e

; 0.15e~ /pm?
mono: Var(dark) = 5,02 DN~2, K'= 0,153 41.1% + He.min.area /,u

variance digital - dark value (DN/2)

o I I S k] Saturation capacity

0 200 400 600 800 1,000
mean - dark value (DN) Mp.sat 12150 p
. . . 121 m?2
Signal-to-Noise Ratio PRGN p/ft
He.sat 5501e
SNR m0204, 532 nm, 17.04.2023 _ 2
1,000 o Me.sat.area D5e /Mm

+ mono data

Dynamic range

DR 362
/ 51.2dB
e ~monofi 8.5 bit
Spatial nonuniformities
DSNUqogg 5.53 e~
0.84 DN
PRNU1288 3.51 %
Linearity error
saturation I—Emin -5.35%
 theor. Imt LE nax 4.19%
Dark current
lemean 3106 +£100e™ /s

100

threshold SNR = 1

SNR

10

= mono fit total

- RS S O O O S 4745DN/s
1 10 100 1,000 10,000 100,000 1e+06 _ =
irradiation (photons/pixel) He.var 7048 £ 5674 e /S
Ty —°C
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Vision Research, Phantom Miro C321 AIR, 493, 18.04.2023

1288 &

EMVA Standard Compliant

EMVA 1288 Data Sheet m0207

This datasheet describes the specification according to the standard 1288 release 3.1 for ” Characterization
and Presentation of Specification Data for Image Sensors and Cameras” issued on December 30, 2016 by the
European Machine Vision Association (EMVA), published at www.standard1288.org and the zenodo EMVA
1288 community with proprietary extensions from AEON. The measurements were performed with the AEON

ACC2b RGB-IR, Release 9, 30.07.2018, SN 0032(AMETEK.

Measurements were performed by Vision Research. Measurements are on raw sensor data.

Vendor
Model

Serial number
Sensor diagonal
Lens category
Resolution

Pixel size (hxv)
Sensor

Sensor type
Shutter type
Overlap cap.
Max. frame rate
Interface type
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Vision Research
Phantom Miro

Type of data presented Single

Operation point 1

(© Copyright Vision Research, 2023

wavelength (nm)

C321 AIR Wavelength centroid 466.2 nm
493 Wavelength FWHM 20.3nm
22.03 mm Gain, black-level 1/0
F-Mount Operation point 2
1920 x 1080, Wavelength centroid 531.5nm
10 bit Wavelength FWHM 31.2nm
10.00 pm x10.00 um  Gajn, black-level 1/0
Vision. Research Operation point 3
Proprietary Wavelength centroid 629.4 nm
CMOS Wavelength FWHM 13.3nm
Global . Gain, black-level 1/0
Overlapping Optional data measured
1400.0 Hz e
Ethernet
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EMVA Standard Compliant

Vision Research, Phantom Miro C321 AIR, 493, 18.04.2023

‘-

Summary Sheet for Operation Point 1 at a Wavelength of 466 nm

Type of data
Exposure control
Exposure time
Frame rate

Data transfer mode

Single

By irradiance

90.00 s

1000.0 Hz

Color 10

Gain, black-level
Environmental temperature
Camera body temperature
Internal temperature(s)
Wavelength, centr., FWHM

1/0
24.4°C
35.4°C

466 nm, 20.3nm

Quantum efficiency

7 29.7%
Photon Transfer Overall system gain
Photon transfi 0207, 466 18.04.2023 K 0.163 DN/ei
oton transfer m0207, nm, 18.04. B
350 © e dotn 1/K 6.132e~ /DN
Temporal dark noise
300 o4 10.79e~
~ Oy.dark 1.78 DN
o y
%zso Tbett Signal-to-noise ratio
] SNRmax 72
S0 37.1dB
=
3 " / 6.2 bit
B 150 P 1/SNRmax 1.40%
g’ " - ’ Absolute sensitivity threshold
g 100 ; o +s'a"ti]'rat|on Hp.min 38.5p
T / Hp.min.area 0.38 p/Mm2
50 T He.min 11.4e™
1 o ~T+ * . _ 2
/ blue! var(dark) = 3:18 DNA2; K = 0.163 +1:1% [te.min.area 0.11e /um
B e e - - ) Saturation capacity
0 200 400 600 800 1,000
mean - dark value (DN) Mp.sat 17246 p
. . . 172 m?2
Signal-to-Noise Ratio Hpsat.area p/’f
Me.sat 5128 e
SNR m0207, 466 nm, 18.04.2023 _ 2
1,000 + bl data He.sat.area 5le /,Um
Dynamic range
i DR 448
1 53.0dB
100 ) 0
4 & — blue fit 88 b|t
! . o
i Spatial nonuniformities
threshold SNR = 1
/ DSNUqpgg 4.46e~
g 10 4 % A - blue fit total 073 DN

PRNU1285 3.10%

Linearity error

saturation I—Emin —3.77%
1 LEmac  3.99%
Dark current
{bc.mean 1302+ 76e~ /s
i bbb i 212.3DN/s
' . 0 irradiationlkorg)r?otons/pixél())'ooo 100000 e f}fl-vaf 115063 +1445e7 /s
p _
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Vision Research, Phantom Miro C321 AIR, 493, 18.04.2023

1288 &

EMVA Standard Compliant

Summary Sheet for Operation Point 2 at a Wavelength of 532 nm

Type of data
Exposure control
Exposure time
Frame rate

Data transfer mode

Photon Transfer

Single

By irradiance
90.00 s
1000.0 Hz
Color 10

Photon transfer m0207, 532 nm, 18.04.2023

Gain, black-level
Environmental temperature
Camera body temperature
Internal temperature(s)
Wavelength, centr., FWHM

350

w
I=}
=}

N
a
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N
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S

—
o
S

1/0
24.4°C
35.5°C

532nm, 31.2nm

Quantum efficiency

7 31.5%
Overall system gain
K 0.160 DN /e~
1/K 6.266e~ /DN
data Temporal dark noise
o4 13.01e™
© data Oy.dark 2.10DN
Signal-to-noise ratio
" SNRmax 73
- 37.3dB
6.2 bit
1/SNRmax  1.37%

variance digital - dark value (DN~2)

Absolute sensitivity threshold

100 N Lo saturation Hp.min 43.3p
/ Hp.min.area 0.43 p/,qu
50 // L min 1366
e ull): var(dark) = 4.39 DNA2, K = 0.160 +1.0% . = 2
1 EE:II): v::(d::k; =3.03 DN"2, K= 0.160 :1.1% He.min.area 0.14e /,um
0 e— : : b Saturation capacity
0 200 400 600 800 1,000
mean - dark value (DN) Mp.sat 16869 p
. . . 169 m?
Signal-to-Noise Ratio Hpsat.area p/‘f
He.sat 5311e
SNR m0207, 532 nm, 18.04.2023 _ 2
1,000 He.sat.area 53e /,um
data Dynamic range
DR 389
/ o 51.8dB
10 # 8.6 bit
I %/N " Spatial nonuniformities
e e DSNUjpgg 5.21e™
£ 10 0.83DN
wn 4
it total PRNU1288 2.80%
Linearity error
saturation - fit total LEnmin -4.35%
1 // — theor. limit LEmax 606%
y = Dark current
y 4 Lie.mean 1170 + 40e™ /s
S U 1 S 1 O O 186.7 DN/s
1 10 100 1,000 10,000 100,000 1e+06 =
irradiation (photons/pixel) ¢ He.var 11726 £959 e /s
Ty — °C
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EMVA Standard Compliant

Vision Research, Phantom Miro C321 AIR, 493, 18.04.2023
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Summary Sheet for Operation Point 3 at a Wavelength of 629 nm

Type of data
Exposure control
Exposure time
Frame rate

Data transfer mode

Photon Transfer

Single

By irradiance
90.00 us
1000.0 Hz
Color 10

Photon transfer m0207, 629 nm, 18.04.2023

Gain, black-level
Environmental temperature
Camera body temperature
Internal temperature(s)
Wavelength, centr., FWHM

250

N
(=}
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-
v
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S

1/0
24.4°C
35.4°C

629 nm, 13.3nm

Quantum efficiency

n 32.4%
Overall system gain
K 0.158DN/e™
1/K 6.322e~ /DN
Temporal dark noise
+ data oq 13.18e™
Jy.dark 2.10DN
Signal-to-noise ratio
w SNRmax 73
37.3dB
6.2 bit

variance digital - dark value (DN/2)

5
o

¥ T
£ +
¥

saturation

(null): var(dark) = 4.4

3 DNA2, K = 0.158 +0.9%

0 200

T

400 600 800

T

1,000

Hp.min
Hp.min.area 0.43 p/ﬂm2
He.min

Me.min.area 0.14 ei/.um2

1/SNRmax 1.37%
Absolute sensitivity threshold

42.6 p

13.8e~

Saturation capacity

mean - dark value (DN) Hp.sat 16421 p
. . . 164 2
Signal-to-Noise Ratio PRGN p/’lfm
He.sat 5319e
SNR m0207, 629 nm, 18.04.2023 _ 2
1,000 [e.satarea 53€”/um
Dynamic range
4 + data DR 385
/ 51.7dB
100 e 8.6 bit
L
»"ﬁ Spatial nonuniformities
threshold SNR = 1 / — fit _
/x” DSNU70g8 5.20e
£ 10 A 0.82DN
y PRNU12g88 2.31%
f'm - ot Linearity error
/f saturation LEmin —320%
1 — theor. limit LEmax 321%
Dark current
Mg e 1194 £ 37e7 /s
i bbb b o 191.6 DN/s
' o irradiationlk?ﬁotons/pixégyooo 10000 eree He.var 11809 & 1001 e~ /S
Ty — °C
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