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EMVA 1288 Report Summary
Cover Page

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

VEO 710, E-310L

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 VEO 710L, 10100, 01.02.2023

1288 &

EMVA Standard Compliant

EMVA 1288 Data Sheet m(0161

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.
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Sensor diagonal
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Vision Research
Phantom VEO
710L

10100

30.19 mm
F-Mount

1280 x 800,
12 bit

20.00 pem x 20.00 pm

Vision Research
Proprietary

CMOS
Global
Overlapping
7518.0 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 VEO 710L, 10100, 01.02.2023

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 25.2°C
Exposure time 90.00 ps Camera body temperature 36.0°C

Frame rate 1000.0 Hz Internal temperature(s) —

Data transfer mode Mono 12 Wavelength, centr., FWHM 532nm, 31.2nm

Quantum efficiency

U] 33.9%
Photon Transfer Overall system gain
Photon transfer m0161, 532 nm, 01.02.2023 i 0.151DN/e”
- oton transfer m0161, nm, 01.02. i myuingey o)
i + mono data
1 Temporal dark noise
600 o4 33.10e™
Ty dark 5.00 DN

= mono fit
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Signal-to-noise ratio
SNRmax 161
44.1dB
7.3 bit
1/SNRmax  0.62%
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Absolute sensitivity threshold

/ Hp.min 99.4p

/ saturation Hp.min.area 0.25 p/:qu
+ He.min 33.7e”

He.min.area 0.08 ei/,qu
Saturation capacity

n
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variance digital - dark value (DN/2)

—
o
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mono: var(dark) = 24.96 DN"2, K = 0.151 +-0.5%

0 1,000 2,000 3,000 4,000

mean - dark value (DN) Mp.sat 76555 p
: : H Hp.sat.area 191 p//j,mz
Signal-to-Noise Ratio o _
He.sat 25918 e
SNR m0161, 532 nm, 01.02.2023 _ 2
1,000 + mono data He.sat.area 65e /Mm
: Dynamic range
- DR 770
57.7dB
] oo 9.6 bit

Spatial nonuniformities
DSNU1288 12.72e~

threshold SNR =

% 10 S 1.92DN
PRNU1288 3.15%
Linearity error
saturation LEmin -2.78%
1 " eon e LEmax 1.70%
Dark current
M e 555 + 557e” /s
- bbb b bbb b ok 83.6DN/s
' ° o irradiationll(opohootons/pixtle?j000 100000 e He.var 2655 4 222~ / S
Td — OC
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Vision Research, Phantom VEO 710S, 20946, 12.04.2023

1288 &

EMVA Standard Compliant

EMVA 1288 Data Sheet m0192

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.
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Sensor diagonal
Lens category
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Pixel size (hxv)
Sensor

Sensor type
Shutter type
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Vision Research
Phantom VEO

Type of data presented Single

Operation point 1

Research, 2023

wavelength (nm)

710S Wavelength centroid 466.2nm
20946 Wavelength FWHM 20.3nm
30.19 mm Gain, black-level 1/0
F-Mount Operation point 2
1280 x 800, Wavelength centroid 531.5nm
12 bit Wavelength FWHM 31.2nm
20.00 pm x 20.00 um  Gain, 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
7518.0Hz None
Ethernet
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EMVA Standard Compliant Vision Research, Phantom VEO 710S, 20946, 12.04.2023

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

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

Exposure control By irradiance Environmental temperature 23.9°C
Exposure time 90.00 ps Camera body temperature 37.1°C

Frame rate 1000.0 Hz Internal temperature(s) —

Data transfer mode Color 12 Wavelength, centr., FWHM 466 nm, 20.3nm

Quantum efficiency

n 26.3%
Overall system gain
Photon Transfer
Photon transfer m0192, 466 nm, 12.04.2023 K 0.149DN/e™
oton transrer m " nm, .04. o
" 1/K 6.720e~ /DN
] + blue data
] Temporal dark noise
600 o4 33.24e~
Oy.dark 4.95 DN

~ blue fit

u
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Signal-to-noise ratio
SNRmax 161
44.2dB

/ . : 7.3bit
. 1/SNRmax 0.62%
/ Absolute sensitivity threshold
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variance digital - dark value (DN~2)

200 / p.min 128.3p
/ saturation-—i+ Hp.min.area 0.32 p/,qu
100 - . Le.min 33.8e~

Pe.min.area 0.08€” /NmQ
Saturation capacity

blue: var(dark) = 24.55 DN*2, K = 0.149 +0.5%

0 1,000 2,000 3,000 4,000

mean - dark value (DN) Mp.sat 98748 p
. . . 247 2
Signal-to-Noise Ratio Hp.sat.area p/ pm
He.sat 26013 e
SNR m0192, 466 nm, 12.04.2023 _ 2
1,000 + bive data He.sat.area 65e~ /um
: Dynamic range
- DR 770
1 ?
57.7dB
100 / o )
4 blue fit 96 blt

Spatial nonuniformities
DSNUjpgg 13.11e™
1.95DN
PRNU1288 3.57%
Linearity error
saturation LEnmin -2.94%
T theor mt [NEEN. 1.85%

Dark current
M meem 4412 £ 1165e~ /s

t

hreshold SN -

SNR

10 | —- blue fit total

& AR 01 O O 656.5 DN/s
1 10 100 1,000 10,000 100,000 1e+06 -
irradiation (photons/pixel) Me.var 2720 £ 849e /S
Ty —°C
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Vision Research, Phantom VEO 710S, 20946, 12.04.2023

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

Single

By irradiance
90.00 s
1000.0 Hz
Color 12

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

n 29.5%
Photon Transfer . Ovefa";ylzt:;Ng/am
) e
Photon transfer m0192, 532 nm, 12.04.2023 -
o oton transfer m nm 1K 6.846 ¢~ /DN
. data Temporal dark noise
5001 o4 33.61le™
= 1 ' data Oy .dark 4.92 DN
% N B _ Signal-to-noise ratio
P £ " SNRmax 167
S 7 , 44.5dB
% = fit
3 300 ? 7.4 bit
5 / 1/SNRmax  0.60%
g’zoo S Absolute sensitivity threshold
S i min 115.9p
> / saturation Mp.min.area 0.29 p/qu
1°° * He.min 34.2¢"
o =24, A2, K = 0. :0.6% . - 2
] (), v (k) = 24043 DN, K = 0.147 +-0.6% Heminarea  0-09€7/pum
0 a— : : : : : : Saturation capacity
° o mean - dza;?ﬁovalue (DN) o o s 94531 p
. . . 236 2
Signal-to-Noise Ratio Hpsat.area p/“in
Me.ca 27880 e
SNR m0192, 532 nm, 12.04.2023 _ 2
1,000 He.sat.area 70e /,um
data Dynamic range
DR 816
/ + data 582 dB
7 / 9.7 bit
st e " Spatial nonuniformities
reshol = i
/ e DSNUj1pgg 12.96e~
g 101 1.89 DN
it total PRNU1288 1.92%
Linearity error
saturation - fit total LEnmin -3.46%
1 — theor. limit LEmax 204%
Dark current
He.mean 4538 IE 1226 e /S
SRR WO 010 OO NSO UM O OO UM O SN SO O SO SO 662.9DN/s
1 10 100 1,000 10,000 100,000 1e+06 =
irradiation (photons/pixel) ¢ He.var 2906 =899 e /S
Ty —°C
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1/0
23.8°C
37.0°C

532nm, 31.2nm

Quantum efficiency
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EMVA Standard Compliant Vision Research, Phantom VEO 710S, 20946, 12.04.2023

Summary Sheet for Operation Point 3 at a Wavelength of 629 nm

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

Exposure control By irradiance Environmental temperature 23.9°C
Exposure time 90.00 ps Camera body temperature 37.4°C

Frame rate 1000.0 Hz Internal temperature(s) —

Data transfer mode Color 12 Wavelength, centr., FWHM 629 nm, 13.3nm

Quantum efficiency

n 32.3%
Photon Transfer Overall system gain
Photon transfer m0192, 629 nm, 12.04.2023 K 0.149DN/e™
700 : : 1/K 6.730e~ /DN
: Temporal dark noise
600 + data o4 33.15e~
Oy .dark 4.93 DN

[
t=}
=}

Signal-to-noise ratio
) SNRmax 164
+++++ + - fit

= —— . 443dB
/ : 7.4bit
i 1/SNRmax  0.61%

Absolute sensitivity threshold
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variance digital - dark value (DN/2)

200 B Hp.min 104.3p
/ saturation Hp.min.area 0.26 p/Um2
100 I e 33.7e”

Me.min.area 0.08€” /,LLm2
Saturation capacity

(null): var(dark) = 24.34 DN~2, K = 0.149 +0.6%

0 1,000 2,000 3,000 4,000

mean - dark value (DN) Hp.sat 83660 p
. . . 209 2
Signal-to-Noise Ratio Hp.sat.area p//‘i“
Me.sat 27047 e
SNR m0192, 629 nm, 12.04.2023 _ 9
1,000 Me.sat.area 68e /,um

Dynamic range
+ data DR 802

1 i 58.1dB
100 ] /

9.6 bit
10 e

Spatial nonuniformities
DSNUj1pgg 13.04e™

— fit

g 1.94 DN
PRNU12gs 1.77%
- fittotal Linearity error
saturation I—Emin '3-40%
1 — theor. limit I—Emax 2_01%

Dark current
e, e 4473 +1202e" /s

=t AN N 8 S O 659.4 DN /s
1 10 100 1,000 10,000 100,000 1e+06 —
irradiation (photons/pixel) He.var 2645+ 870e /S
Ty —°C
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