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About Imatest

Imatest is a leader in image quality testing that has been headquartered in Boulder, Colorado since 2004.
Imatest team members include a range of engineering disciplines including imaging science, computer
science, physics, optical, electrical, and mechanical engineering.

Imatest software, test charts, equipment, and services enable the imaging industry to develop the best
products possible. We serve customers across many industries, including automotive, mobile, consumer
electronics, security, aerospace, and medical. We provide the tools, resources, and knowledge to test all types
of imaging systems, from satellites to camera phones, in visible light or infrared. Imatest helps eliminate
bias by providing independent, impartial image quality testing for both design and manufacturing. Our
clients can be confident they are testing the aspects of their systems that matter most to their customers.
Our team is dedicated to enabling the imaging industry to provide accurate measurements that will help
them improve the quality of their imaging products.

Overview of Test Lab Services

As experts in the field of image quality testing, leave the 1Q lab work to us. We know that each test lab setup
is unique to the needs of your company:

o We help create a customized service that achieves the testing objectives of your organization while
working within your budget.

e Trained consultants will spend time with your team to better understand your needs and create a
test plan to meet your project goals.

e QOur detail-oriented engineers will test your equipment using our hardware, charts, and software to
analyze images and interpret results—saving you time and resources.

o Provide consistent, repeatable, and trustworthy results through rigorous testing protocols, allowing
you to build a portfolio of reports.

Service Offerings:

e Sensor evaluation

e Camera hardware design
e ISP tuning

e Benchmarking

Example Image Quality Metrics we provide:

e MTF (modulation transfer function)
e Dynamic Range

e Low light performance

e Temporal noise

e Motion blur

e And more

For more information, visit www.imatest.com/test-lab-services or contact us at LabServices@imatest.com
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Camera Systems

Camera Senso.r Focal Length Aperture Max Photo Size
Resolution

Skydio X10 Narrow

Skydio X10
Telephoto

DJI Matrice 30

DJI Mavic 3E

Autel 4T

10mm
o4MP (46mm equivalent)
35mm
ABMP (190mm equivalent)
21-75mm
ABMP (405-1113mm equivalent)
84°
20MP (24mm equivalent)
50MP 4.5mm

(23mm equivalent)

* Phase Detection Auto Focus

The camera specifications for the Skydio X10 cameras were provided to Imatest directly by the

/1.8

/2.2

f/2.8-4.2

f/2.8-f/11

/1.9

Hybrid
PDAF*, 1m
to o
Hybrid
PDAF*, 5m
to o

5m to o

1m to o

PDAF* focus

9248 x 6944

8,000 x 6,000

8,000 x 6,000

5280 x 3956

8192 x 6144
or
4096 x 3072

manufacturer, while the specifications of the remaining cameras were pulled from the manufactures’

websites.
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Drone Images

Skydio X10

DJI Matrice 30

DJI Mavic 3E

Autel 4T
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Camera Modes and Capture Distances

Camera Model

*Tested at a 5m distance — The other camera models were tested at 1 or 2 meter distances

The DJI Mavic 3E images were captured at 1 meter while the Skydio X10 Narrow images were captured at
2 meters. Distances resulted in matched FOV for each to allow for an equivalent objective comparison. All
the telephoto cameras were tested at 5 meters as a typical use of the drone telephoto cameras in this
comparison is for remote inspection where safe distances are limited to ~5 meters. Thus, we tested them
all at 5 meters and we did not match the FOV between the cameras.

Definitions and Descriptions of Metrics

o Spatial Frequency Response (SFR) / Modular Transfer Function (MTF) — The MTF measures a
camera system’s ability to reproduce the original frequencies in an image. Generally, higher MTF
values indicate better sharpness performance.

o Signal to Noise Ratio (SNR) / Noise — SNR is the ratio of the signal power verses the background
noise power. Generally, higher SNR values indicate better noise performance.

o Color Accuracy — Delta E is a single number that represents the distance between 2 colors in 3-
dimensional perceptual space, which includes the lightness axis. Delta C is singularly the chroma
difference between 2 colors. The color pairs being compared in these metrics are the reference
values in the charts and the camera’s reproduced color. Generally, lower mean Delta E and Delta C
numbers indicate better color accuracy performance.

o Dynamic Range (DR) — DR is the working range of exposure in decibels (dB) over which a camera

responds with good contrast and good SNR. Generally, higher dB values indicate better
performance of the camera system and the system’s ability to capture a wider signal range.
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Spatial Frequency Response (SFR) - MTF50P

Best Best
Daylight Lowlight
Results Results

Generally, higher MTF values indicate
better sharpness performance.
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Narrow System SFR - Matched Field of View

O imatest® Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

MTF50P
[LW/PH]

Skydio X10 Narrow
Full Res - Standard

Skydio X10 Narrow
1/4 Res - Standard 3221
Skydio X10 Narrow 2514

1/4 Res - HDR

50 FT.
152 m

50 FT.
152 m

2007

2929

2060

N4

2198

Snellen Chart Crop FS: /FI;(I)-IF; Snellen Chart Crop

50 FT.
—

* Captured at 1m. Others captured at 2m. Distances resulted in matched FOV for each to allow for an
equivalent objective comparison between camera systems.
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Telephoto System SFR - 5m Capture Distance

O imatest” Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

Device

Skydio X10 Tele
Full Res - Standard

Skydio X10 Tele
1/4 Res - Standard

Skydio X10 Tele

1/4 Res - HDR

DJI M30
Full Resolution

DJI M30
Binned

Autel 4T

MTF50P
[LW/PH]

Snellen Chart Crop [h:l_w/sp?_z Snellen Chart Crop
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Noise

Best Best
Daylight Lowlight
Results Results

Generally, higher SNR values
indicate better noise performance.

Narrow System Signal to Noise (SNR) - Matched Field of View

O imatest ° Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux
SNR [dB] Chart Crop SNR [dB] Chart Crop

Skydio X10 Narrow
Full Res - Standard

Skydio X10 Narrow
1/4 Res - Standard

Skydio X10 Narrow
1/4 Res - HDR

DJI Mavic 3E*

*Captured at 1m. Others captured at 2m. Distances resulted in matched FOV for each to allow for an
equivalent objective comparison between camera systems.
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Telephoto System Signal to Noise (SNR) - 5m Capture Distance

O imatest” Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

| Devie [ SNRId] Chart Crop SNR [dB] Chart Crop

Skydio X10 Tele
Full Res -
Standard

Skydio X10 Tele
1/4 Res - Standard

Skydio X10 Tele
1/4 Res - HDR

DJI M30
Full Resolution ’

DJI M30

Binned 2 S

Autel 4T*

* SNR values should be compared with a subjective evaluation because high SNR values are likely attributed to
strong noise reduction. Our subjective evaluation of the Autel 4T indicates strong loss in fine details and
quality due to presumed noise reduction. Refer to the cropped images in the SFR section above for examples.
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Color Accuracy - CIE 2000

Best

Daylight
Results

Best
Lowlight
Results

Generally, lower mean AE and AC values
indicate better color accuracy.

Narrow System Color Error - Matched Field of View - AE

O imatest” Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

Device

Skydio X10
Narrow Full Res -
Standard

Color Error:

Split Color Error: o
[Reference/Input] Split [Reference/Input]

Skydio X10
Narrow 1/4 Res -
Standard

Skydio X10
Narrow 1/4 Res -
HDR

DJI Mavic 3E*

CIE 2000
AEq: 6.16 AEw: 8.46
AEwo: 6.20 AEw: 8.30
AEwo: 6.72 AEgo: 4.12
AEwo: 6.48 AEoo: 17.15

* Captured at 1m. Others captured at 2m. Distances resulted in matched FOV for each to allow for an
equivalent objective comparison between camera systems.
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Narrow System Color Error - Matched Field of View - AC

O imatest” Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

Skydio X10
Narrow Full Res -
Standard

Skydio X10
Narrow 1/4 Res -
Standard

Skydio X10
Narrow 1/4 Res -
HDR

DJI Mavic 3E*

ACooZ 3.35

ACooZ 3.37

ACooZ 3.95

ACoo: 2.72

. Color Error: Split Color Error: .

AcOo: 3.06

ACooZ 3.21

- l

* Captured at 1m. Others captured at 2m. Distances resulted in matched FOV for each to allow for an
equivalent objective comparison between camera systems.
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Telephoto System Color Error - AE

O imatest” Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

Skydio X10 Tele .
Full Res - . 6. ] AEqo: 9.37
Standard

Skydio X10 Tele
1/4 Res - : 5. AEqo: 8.87
Standard

Skydio X10 Tele

1/4 Res - HDR AEgo: 12.63

DJI M30

Full Resolution AEgo: 13.52

DJI M30

Binned AEoo: 12.75

Autel 4T AEw: 11.11 AEwo: 10.78
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Telephoto System Color Error - AC

0 imatest” Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

. Color Error: . Color Error: :
Split [Reference/Input] Split [Reference/Input]

Skydio X10 Tele

Full Res - Standard ACoo: 4.16

ACooZ 6.66

Skydio X10 Tele

1/4 Res - Standard ACoo: 5.27

Skydio X10 Tele
1/4 Res - HDR

DJI M30

Full Resolution ACoo: 12.49

DJI M30

Binned ACoo: 12.22

Autel 4T ;5. v ACoo: 10.16
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Dynamic Range (DR) - Quality-Based

Best

Daylight
Results

Generally, higher dB values indicate
better performance of the camera.

Narrow System Dynamic Range

O imatest” Daylight: 6500K at 100,000 Lux

DR at SNR = 0 [dB] Chart Crop

Skydio X10 Narrow
Full Res - Standard

Skydio X10 Narrow 1/4
Res - Standard

Skydio X10 Narrow 1/4
Res - HDR

DJI Mavic 3E
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Telephoto System Dynamic Range
o imatest” Daylight: 6500K at 100,000 Lux

DR at SNR = 0 [dB] Chart Crop

Skydio X10 Tele
Full Res - Standard

Skydio X10 Tele 1/4
Res - Standard

Skydio X10 Tele 1/4
Res - HDR

DJI M30
Full Resolution

DJI M30
Binned

Autel 4T

17
& 2525 Frontier Ave, Suite B, Boulder, CO 80301, USA @ 1-800-599-3154 &



Results and Discussion

We applied an image quality assessment with four key image quality factors (IQFs)—spatial frequency
response (sharpness), noise, color accuracy, and dynamic range—to benchmark the autofocus cameras for a
given set of drones. The body of this report contains representative salient metrics of these four IQFs as
well as image content from the analyzed files for visual inspection. The Appendix contains additional
metrics for all IQFs, including data plots, objective results, and more image content from analyzed files.

The camera systems tested include: Skydio X10 Narrow (full resolution - standard, 1/4 resolution -
standard and 1/4 resolution - HDR settings), Skydio X10 Telephoto (full resolution - standard, 1/4
resolution - standard, and 1/4 resolution - HDR settings), DJI Matrice 30 (full resolution and binned
settings), DJI Mavic 3E (full resolution), and Autel 4T (full resolution).

Four systems were evaluated for sharpness, noise, and color accuracy at a capture distance of 1 or 2 meters
in order to have matched fields of view for an application of close range of an operating drone. The
additional six systems were evaluated for the same IQFs at a capture distance of 5 meters to allow for
assessment of their telephoto properties. These IQFs of sharpness, noise and color accuracy were
evaluated at both simulated daylight (1,000 lux at 6500K) and warm, lowlight (25 lux at 3,000K)
illumination conditions. For all testing, dynamic range was evaluated in a manner such that the chart was
40% of the image content at a bright level and color temperature representing high dynamic range
performance in simulated bright daylight (100,000 lux at 6,500K).

Spatial Frequency Response (SFR)

For the closer capture condition set, the Skydio X10 camera system (with narrow field of view and full
resolution - standard setting) exhibited the sharpest mean MTF50P of 5440 line widths/picture height
(LW/PH) under daylight illumination. The Skydio X10 camera system (with narrow field of view and 1/4
resolution - standard setting) exhibited the sharpest mean MTF50P (2929 LW/PH) under lowlight
illumination. Note that all systems exhibited lower sharpness at lowlight conditions, which is typical for
captures at such conditions due to other factors, such as noise, that reduce image quality. Both of these
X10 capture settings achieved high sharpness with minimal over sharpening, as can be observed by the
low amount of ringing in the fine font of the related Snellen/Four Score chart crops. Ringing is more
apparent for the Skydio X10 1/4 resolution - HDR setting in daylight, seen as light halos around the font.
One can also observe the peak MTF value of over 2 in the MTF plot of the Appendix, an indicator of over
sharpening for this Skydio 1/4 resolution - HDR setting. However, a concerning aspect to mention in this
set of drones is that DJI Mavic 3E system in lowlight conditions exhibited issues with autofocusing. We
chose to show the sharpest of the set of captures in the summary comparison, with a maximum mean
MTF50P of 2198 LW/PH. However, note that there were also captures with autofocus failures, resulting in
a poor mean MTF50P as low as 561.7 LW/PH as shown in the Appendix. This range of sharpness points to
the challenge of obtaining focused images with M3E under lowlight, a challenge that was not apparent
with other systems we tested, including those in the telephoto set.

For the telephoto capture condition, we observed a much bigger spread in the performance of the camera
systems. Once again, the Skydio X10 camera system (with telephoto field of view and full resolution -
standard setting) exhibited the sharpest mean MTF50P of 3491 LW/PH under daylight illumination.
Similarly, the Skydio X10 camera system (with telephoto and 1/4 resolution - standard setting) exhibited

18
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the sharpest mean MTF50P of 2147 LW/PH under lowlight illumination here, too. Again, all systems
exhibited lower sharpness at lowlight conditions. In this telephoto set, the DJI Matrice 30 showed the most
sharpening, with a peak MTF value nearly 2 under Daylight conditions, as with the Skydio X10 1/4
resolution - HDR setting in first comparison set. The sharpness concerns in this telephoto set can be seen
in the crop of the Snellen/Four Score chart, particularly the finest font. While the MTF50P values are solid
for the edge performance of the systems, the image content breaks down in the finest of detail, i.e., the “50
FT.” and “15.2 m” content. For the DJI Matrice 30 full resolution and binned as well as the Autel 4T, these
fonts are quite degraded, particularly at the lowlight condition. In fact, for the Autel, even at daylight
condition, character recognition is difficult to decipher. Typically, this is due to the noise cleaning
approach of the system’s ISP (image signal processing).

Noise

The results from the closer capture condition set reveal that the Skydio X10 camera system (with narrow
field of view and 1/4 resolution - standard setting) exhibited the highest (best) Signal-to-Noise (SNR) value
of 44.3 dB in daylight condition, while the DJI Mavic 3E has the highest SNR value of 39.2 dB in lowlight
conditions. One can also note in systems with lower SNR that there is stronger appearance of noise such
as the colored noise seen in the Skydio X10 camera system (with narrow field of view and full resolution -
standard setting) under lowlight condition with an SNR of 32.5 dB.

In the telephoto set, the Autel 4T demonstrated high SNR values for daylight (51.6 dB) and lowlight (50.1
dB) conditions. However, these 4T SNR values must also be paired with subjective evaluation of content
outside of the flatfield, or low frequency, area used to measure SNR. Of note is the observation that the
font quality of the “10” in the Autel 4T captures shown in the Snellen chart crops is strongly degraded.
This type of high SNR with lack of detail in non-flatfield regions is typical of camera systems that use
strong denoising that causes other IQFs, such as texture and details, to suffer. One can also note in
systems with lower SNR that there is stronger appearance of noise such as the DJI Matrice 30 full
resolution and binned (SNR = 35.9 dB and 36.0 dB, respectively), which both have strong apparent noise,
accentuated by the lack of white balance correction for the lowlight captures. Note that the reported SNR
values are for the luma channel only, and color assessment is also an important IQF to consider in
conjunction with noise.

Color Accuracy

The color accuracy of the closer capture condition set under daylight was fairly similar across systems,
with the the Skydio X10 camera system (with narrow field of view and full resolution - standard setting)
showing a slight advantage with AE 2000 of 6.16 and the DJI Mavic 3E’s AC 2000 of 2.72. In lowlight
conditions, however, showed a strong difference in color accuracy for the DJI Mavic 3E, which reached AE
2000 and AC 2000 errors of 17.15 and 10.77, respectively, due to a lack of white balance correction. The
extent of these errors can be seen in the length of the color shift lines in the a*b* plot and in the high AC
values of the neutrals in the AC versus L* plot in the Appendix. The Skydio X10 applied white balance
correction and had the lowest errors for the narrow field of view and full resolution - standard setting (AC
2000 of 3.06) and 1/4 resolution - HDR setting (AE 2000 of 4.12).

The color errors were lower (better) for the telephoto set in the daylight condition, with the DJI Matrice 30
at the full resolution setting having the lowest error of AE 2000 of 4.75. The DJI Matrice 30 also had the
19
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lowest AC 2000 value of 2.84 in this set for its binned setting. Again, in the telephoto set, the Skydio X10
had the lowest color errors for the lowlight condition, with both minimum color errors for the 1/4
resolution - standard setting (AE 2000 of 5.77 and AC 2000 of 3.96). The AE 2000 and AC 2000 errors were
high under lowlight for the DJI Matrice 30 in full resolution and binned settings as well as for the Autel 4T
due to their lack of white balance correction (all values over 10). Note that even in Daylight conditions, the
Autel 4T had noticeably higher color errors compared to the other systems. Again, see the a*b* plots and in
the high AC values of the neutrals in the AC versus L* plots in the Appendix to better explore these color
errors.

Dynamic Range

Imatest uses a quality (SNR)-based approach to assessing dynamic range, which also takes into account the
presence of tone mapping. This assessment takes into account the impact of noise on the performance,
which can be especially high in the dark portion of the range. A strength of the quality-based approach is
that it is robust against flare light and uncorrected black level offsets. To consider all of the dynamic range
that is visually meaningful, we look at the value obtained for all patches that have SNR greater than O dB.
More details about our chart and our analysis can be found at our webpage,
https://www.imatest.com/solutions/dynamic-range/.

For the closer capture systems, the DJI Mavic 3E had the highest dynamic range of 65.3 dB, influenced by
its higher SNR levels observed, especially at lower light levels. The Skydio X10 versions ranged from 58.7
to 60.9 dB, impacted, in part, by slightly lower SNR at lower light levels. For the telephoto capture systems,
the highest dynamic range was observed with the Skydio X10 camera system (with telephoto and 1/4
resolution - HDR setting) at a very strong 80.2 dB, aided by its HDR processing and strong SNR levels.

Conclusions

For the given set of drones in this report, we evaluated sharpness, noise, color accuracy, and dynamic
range. The Skydio X10 camera systems, both narrow and telephoto, had winners in all four IQFs, notably
with their solid sharpness and color accuracy results. Their lowlight SNR performance in full resolution -
standard mode for narrow field of view and telephoto exhibited noise at a more visible level than other
X10 settings we tested. The DJI Mavic 3E camera system had wins in noise, color (daylight), and dynamic
range. In warm lowlight conditions, the DJI Mavic 3E exhibited a highly variable autofocus that frequently
failed, and the lack of white balance correction reduced image quality in measurable amounts. The DIJI
Matrice M30 had wins in color (daylight), but had poor color accuracy and low SNR in warm, lowlight
conditions. While the Autel 4T had the highest SNR in both daylight and lowlight conditions, the overall
image quality suffered from strong loss of texture and fine detail, which usually corresponds te-with too
much denoising without consideration of other IQFs. In addition, the Autel 4T had high color accuracy
errors, particularly under lowlight conditions.

Disclaimer: These results are indicative of the particular systems we tested. The DJI Mavic 3E, DJI Matrice 30 and
Autel 4T drone camera systems were integrated products purchased off the shelf and updated with the latest
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firmware and software at time of testing. The Skydio X10 camera system was a self-contained camera module

system with launch firmware and software.
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Skydio X10 Narrow, Full Res - Standard, Color and Lightness Accuracy
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Skydio X10 Narrow, Full Res - Standard, SFR/Resolution Analysis
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Skydio X10 Narrow, Full Res - Standard, Noise

Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux
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Skydio X10 Narrow, Full Res - Standard, Dynamic Range
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Scene Referenced
SNR vs Exposure

Skydio X10 Narrow, Full Res - Standard, Snellen Chart (Subjective Only)
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Skydio X10 Narrow, 1/4 Res - Standard, Color and Lightness Accuracy
(CIE 2000)
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O Imatest Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux
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$1023473.JPG
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Skydio X10 Narrow, 1/4 Res - Standard, SFR/Resolution Analysis
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Skydio X10 Narrow, 1/4 Res - Standard, Noise
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Lowlight: 3000K at 25 Lux
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Skydio X10 Narrow, 1/4 Res - Standard, Dynamic Range
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Daylight: 6500K at 100,000 Lux
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Skydio X10 Narrow, 1/4 Res - Standard, Snellen Chart (Subjective Only)
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Skydio X10 Narrow, 1/4 Resolution - HDR, Color and Lightness Accuracy
(CIE 2000)
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Skydio X10 Narrow, 1/4 Resolution - HDR, SFR/Resolution Analysis
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Skydio X10 Narrow, 1/4 Resolution - HDR, Noise

O imatest

Daylight: 6500K at 1000 Lux

Lowlight: 3000K at 25 Lux
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Skydio X10 Narrow, 1/4 Resolution - HDR, Dynamic Range

O imatest

Daylight: 6500K at 100,000 Lux
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Skydio X10 Narrow, 1/4 Resolution - HDR, Snellen Chart (Subjective
Only)
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o Imatest Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux
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Skydio X10 Telephoto, Full Res - Standard, Color and Lightness Accuracy
(CIE 2000)

O imatest”

Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

$1023601.JPG
= T

2D a*b* plot

-60 -40 -20 [ 20 40 60 80

a
$1023601.JPG

Split Color
Reference

Split [ Reference/Input ] Split [ Reference/Input ]
T T T T

T T T T
- White Balance error: AC ab, 94, 00 (ab is close to 94)

w

o
®
o

T T T T
- White Balance error: AC ab, 94, 00 (ab is close to 94)

©
@

AC* vs AL*
(Neutrals Only)

I
o
T T

o

Chroma difference AC ab, 94, 00
o
2

Chroma difference AC ab, 94, 00
~

oo
N
\
|
?
P
666
8¢

L L
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ot
3
Wl
3
5
S

. L h L L
20 30 40 50 60 70 80 90 100
Input L* from file

60
Input L* from file

Mean AE 2000: 6.59 Mean AE 2000: 9.37
Mean AC 2000: 4.16 Mean AC 2000: 6.66
Mean Camera Chroma: 86.80% Mean Camera Chroma: 71.73%
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Skydio X10 Telephoto, Full Res - Standard, SFR/Resolution Analysis

O imatest

ESF
Edge Spread
Function

MTF
Modular Transfer
Function

Slanted Edge
Images
(From ROI)

Daylight: 6500K at 1000 Lux

Lowlight: 3000K at 25 Lux

T T T T v T T T T T T T T T T
Edge profile NU Corr: Vertical (H-edge) (sagittal) 18-Sep-2023 08:44:45 Edge profile NU Corr: Horiz (V-edge) 18-Sep-2023 09:05:48
| 8000 x 6000 pixels (WxH) .583 I 8000 x 6000 pixels (WxH) 564
48 Mpxis 8 bit e 48 Mpxis 8 bit
1§ [ ROI 4: 700x450 pixels 10-90% rise = 1.43 pixels b | ROI1: 451x700 pixels 10-90% rise = 5.24 pixels -
2 | 69%belowetr 008 = 4196 per PH 8 | ss%topLotetr 001 = 1144 per PH
s Over / undershoot = 3.8% / 8.0% =
2| Chart contrast = 4 11 e | Chart contrast = 4
s eweeoms v | S T
ol Edge -5.17° V(LR,mean, A) = 0.152 0.586 0.434 0.369 § o | Edge 537 Im" ! c ‘o 409' c '1 o t;/
L fo cap C,, = 0.499; =1 P 1
- Infocap C, =1.13; C__ =2.17b/p; 2 4 max
w 0 capP©, ? “max (3 w from smoothed peak noise
- from smoothed peak noise -
0.157 .
i . h i i i Imaluct 23. 1.4| Master H H ; lmlllbaf 23. 1.4| Master
1.5 1 -0.5 0 0.5 1 15 2 1.5 1 -0.5 0 0.5 1 15 2
Fraction of Pic Ht (Ver) [1 PH = 6000 pixels; magn = 0] x 10-3 Fraction of Pic Ht (Hor) [1 PH = 6000 pixels; magn = 0] Xw-a
1.2 T T T T T T T
MTF50 = 3622 LW/Pic Ht 1 MTF50 = 1327 LW/Pic Ht i
1 =0.3019 C/P NU Corr. NR | =0.1106 C/P NU Corr. NR
(RGB) = 3614 3622 3657 LW/Pic Ht (RGB) = 1305 1364 1366 LW/Pic Ht
MTF50P = 3498 LW/PH 08 MTF50P = 1327 LW/PH 4
.08 Oversharpening 4.5% b . Undersharpening 30.8%
§ MTF area PkNorm = 3557 LW/Pic Ht 5 MTF area PkNorm = 1674 LW/Pic Ht
g 0.6 MTF50P = 3498 LW/Pic Ht 1 g o MTF50P = 1327 LW/Pic Ht
MTF at Nyquist = 0.136 MTF at Nyquist = 0.0317
E Eo .
= 0.4 B :
0.2 J 0.2 .
MTF: Horiz (V-edge) w/NR MTF: Horiz (V-edge) w. Nyquist f /M‘MHM
0 L - L 0 L h i
0 2000 4000 6000 8000 10000 12000 0 2000 4000 6000 8000 10000 12000
LW/Picture Height Frequency, LW/Picture Height

$1020604.0PG.
Original image_Conter V1

Mean MTF50P: 3491 LW/PH
Over Sharpening (Freq Domain): 4.5%
Over Shoot (Spatial Domain): 9.3%
Area Under Curve MTF: 3557 LW/PH
Information Capacity, Cmax: 1.9 b/p

Mean MTF50P: 1268 LW/PH
Over Sharpening (Freq Domain): -30.8%
Over Shoot (Spatial Domain): 0%
Area Under Curve MTF: 1674 LW/PH
Information Capacity, Cmax: 1.06 b/p
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Skydio X10 Telephoto, Full Res - Standard, Noise

O imatest

Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

T T T T
18-Sep-2023 08:47:08 18-Sep-2023 09:07:19
6000x8000 Pixels 24-bit color max=255 of 255 6000x8000 Pixels 24-bit color max=242 of 255
40| Gamma=0.547 mean patch = 272x272px 40 Gamma =0.629 mean patch = 272x272px
Pixel offset = 0 (min = 0) Sat=252.4 35| Pixel offset =0 (min = 0) Sat =252.4
35| SNR_BW (dB RGBY) = 39.3, 39.8, 39.8, 40.0, SNR_BW (dB RGBY) = 34.9, 35.0, 34.6, 35.1,
30
SNR _
z
. q 25
Signal to Noise a
N 20}
Ratio
15+
~——— Red
——— Green 1 10 ~——— Green
—— Blue ——Buwe
—6—Y (luminance) —©—Y (luminance)
. A . L 1 ; L . . 5 . L . I I ; . . .
50 45 40 35 30 25 20 15 10 5 0 50 45 40 35 30 25 20 15 10 5 0
Exposure in dB (-20*target density) Nominal values Exposure in dB (-20*target density) Nominal values

Signal to Noise Ratio, Y Channel: 40.0 dB  Signal to Noise Ratio, Y Channel: 35.1 dB
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Skydio X10 Telephoto, Full Res - Standard, Dynamic Range
O imatest

Daylight: 6500K at 100,000 Lux

$1023767.JPG

ignal S1 AS/S1

Display Image
with Objective
Values

*[paton

1

80 pixels uint8 0411 C xyY mean patch = 79x114px
$1023767.JPG

0__0‘6---0..;5.L4“>=q.
"l H

-1~ __Signal from large gray patch
- Signal from Contrast Res Agray

Contrast
Resolution

i
Pixel offset =0 (min=0) Sat=282.4

contrast-res-Confim-Alto |
18-Sep-2023 09:18%58

Log (Pixel level/255)
o
T

Gamma = 0.411 = 1/2.43
S25 e M Slope-based DR = 95.2 dB
. Y(p 1, mean(18-20)) = 0 -ZAS;
3 i
20 Qe 15 10 5 4
Ref: CRCVS - ref - &wmmv Exposure eror = -0.14 normalized Y channel
35 1 1 1 1
40 T T T T T
18-Sep-2023 09:18:58 10 5 1g
6000x8000 Pixels 24-bit color max=255 of 255 ]
Gamma =0.411 mean patch = 79x114px g
& 30 g
s
2 Pixel offset =0 (min = 0) Sat = 2524 )
< SNR_BW (dB RGBY) = 41.4, 41.7, 41.6, 41.8, z
P 20f 438
3
¥
< 55.4
Scene Referenced 3" 1
2 63
SNR vs Exposure $
3 o 1
& | s
H
8'"" 20 18 : . algr:‘ 4:53 7
s Dynamic Range decibels (dB) -~ Med: 63
Grayi ndk:atu_"poo > s_im Scene-ref (Quality-based) o Low: 682
20 1 K L I i 1
120 100 80 60 40 20 0

e in dB (-20*target i from file

Dynamic Range at SNR equals 1 (Low): 68.2 dB
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Skydio X10 Telephoto, Full Res - Standard, Snellen Chart (Subjective
Only)

. ®
o Imatest Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux
Plot/Chart

- FOUR FOUR : , FOUR

' SCORE SCORE - . SCORE

) : AND SE  AND SE E C AND SE
Snellen Eye Chart : VEN YEA VEN YEA VEN YEA

- 4 g RS AGO OUR RS AGO OUR 1 RS AGO OUR
Full Image . FATHERS BROU FATHERS BROU i FATHERS BROU

e GHT FORTH ON THIS GHT FORTH ON THIS GHT FORTH ON THIS
¢+ FELOPZD # 7 CONTINENT A NEW NATION, 'CONTINENT A NEW NATION, 4 CONTINENT A NEW NATION,

prrroTEc = §

Snellen Eye Chart
Crop

41
& 2525 Frontier Ave, Suite B, Boulder, CO 80301, USA @ 1-800-599-3154 &



Skydio X10 Telephoto, 1/4 Res - Standard, Color and Lightness Accuracy
(CIE 2000)

M ®
O Imatest Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux
Plot/Chart

2D a*b* plot

Split Color
Reference

Split [ put] Split [ 1

T T T T T T T T
- White Balance error: AC ab, 94, 00 (ab is close to 94) - White Balance error: AC ab, 94, 00 (ab is close to 94)

©
Fod
o

~
w
T

AC* vs AL*
(Neutrals Only)

»
o
T T

‘Chroma difference AC ab, 94, 00

I~

o

Chroma difference AC ab, 94, 00
~

TR AR

L h L
0 30 40 50 70 80 90 100

o=t

L L
70 80 90 100

60 60
Input L* from file Input L* from file

Mean AE 2000: 5.77 Mean AE 2000: 8.87
Mean AC 2000: 3.96 Mean AC 2000: 5.27
Mean Camera Chroma: 84.66% Mean Camera Chroma: 76.40%
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Skydio X10 Telephoto, 1/4 Res - Standard, SFR/Resolution Analysis

O imatest

Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

T T T T T T T T T T
Edge profile NU Corr: Horiz (V-edge) Edge profile NU Corr: Horiz (V-edge) 18-Sep-2023 12:58:49
I 4000 x 3000 pixels (WxH) 1 I” 4000 x 3000 pixels (WxH) 568
12 Mpxis 8 bit 12 Mpxis 8 bit
1§ | ROl 1: 224x351 pixels - E - ROI 1: 225x350 pixels 10-90% rise = 1.24 pixels .
€ [ 82%leftofctr 0.0 L . . | £ | 85%top-Lofetr 0.0L = 2423 per PH
ESF s 10-90% "“P: 0.78 pixels s Over/ undershoot = 8.7%/ 05%
° = 3846 per = | Chart contrast = 4 1
| Gamma = 0.51 (input) - J Gamma = 0.64 (input)
Edge Spread E‘ Edge 5.35° g::’nl un??f: somerem E- Edge 5.35° 7 (chart) = 0.616 Use for MTF.
o dge 5. - "‘:;" 30.5_ A § | Edge 5 V(LR.mean, A) = 0.567 0.143 0.424 0.355 i
. 3 (el = se for 3 B _ . _ m
Function u V(LR,mean, A) = 0.557 0.14 0.417 0.349 u [EOCHOUES O P 3
from smoothed peak noise
r InfocapC 4= 2.39; cmn =3.65 b/p; 1 B T
from smoothed peak noise
0.1 ; 7 } ; i Imalnnt 23.1.4I Master | p-14 ' ; H t Imatest 23.1.4 Master -
-3 -2 -1 0 1 2 3 4 -3 -2 -1 0 1 2 3 4
Fraction of Pic Ht (Hor) [1 PH = 3000 pixels; magn=0] 443 Fraction of Pic Ht (Hor) [1 PH = 3000 pixels; magn=0] 453
1.6 T T T T T 1.2 T T T T T
MTF50 = 3660 LW/Pic Ht MTF50 = 2219 LW/Pic Ht
141 =0.61C/P NU Corr. NR b 1 =0.3699 C/P NU Corr. NR i
(RGB) = 3664 3654 3715 LW/Pic Ht (RGB) = 2226 2216 2237 LW/Pic Ht
1.2 MTF50P = 3045 LW/PH 1 MTF50P = 2109 LW/PH
: Oversharpening 43.7% 1 £ 08} Oversharpening 3.8% b
MTF :6; MTF area PkNorm = 2322 LW/Pic Ht 3 MTF area PkNorm = 2115 LW/Pic Ht
208 NYTF50P = 3045 LW/Pic Ht 206 MTF50P = 2109 LW/Pic Ht i
Nyquist = 0.746 MTF at Nyquist = 0.3
Modular Transfer ™ o Y w s
s 06 =
i 0.4 1
Function
0.4
02f 8
02 Nyquist f Nyquist f
MTF: Horiz (V-edge) w/NR MTF: Horiz (V-edge) w/NR A
0 7 A H 1 0 L h n
0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000
LW/Picture Height Frequency, LW/Picture Height

Slanted Edge
Images
(From ROI)

Mean MTF50P: 2945 LW/PH Mean MTF50P: 2147 LW/PH
Over Sharpening (Freq Domain): 43.7% Over Sharpening (Freq Domain): 3.8%
Over Shoot (Spatial Domain): 30.0% Over Shoot (Spatial Domain): 8.7%
Area Under Curve MTF: 2322 LW/PH Area Under Curve MTF: 2115 LW/PH
Information Capacity, Cmax: 3.65 b/p Information Capacity, Cmax: 2.57 b/p
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Skydio X10 Telephoto, 1/4 Res - Standard, Noise

O imatest

Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

18-Sep-2023 12:48:35 18-Sep-2023 13:01:23
3000x4000 Pixels24-bit color max=255 of 255 45 |. 3000¢4000 Pixels 24-bit color max=255 of 255
45| Gamma=0519 mean patch = 136x136px Gamma = 0.631 mean patch = 136x136px
40| Pixel offset =0 (min=0) Sat=252.4 40| pixel offset = 0 (min = 0) Sat = 252.4
SNR_BW (dB RGBY) = 42.8, 42.6, 41.1, 42.9, SNR_BW (dB RGBY) = 38.8, 38.9, 38.4, 39.1,
35
FEYS
-4
. .
Signal to Noise Gost
! L J
Ratio 2
i 1 151
——— Red ~—— Red
— Green —— Green
——Blve 1 10} ——Blue
—6— Y (uminance) -
10 i A H H H A L f L 5 . . . . L . L L !
50 45 40 3 30 25 20 15 10 5 0 5 45 40 35 30 25 20 15 10 5 0
Exposure in dB (-20*target density) Nominal values Exposure in dB (-20*target density) Nominal values

Signal to Noise Ratio, Y Channel: 42.9 dB  Signal to Noise Ratio, Y Channel: 39.1 dB
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Skydio X10 Telephoto, 1/4 Res - Standard, Dynamic Range

O imatest

Display Image
with Objective
Values

Daylight: 6500K at 100,000 Lux

$1023765.JPG

-1 __Signal from large gray patch 4
g Signal from Contrast Res Agray 1
® {
Contrast s -
H T Pixel offset =0 (min = 0) Sat = 242.4
Resolution EE-. 2r contrast-res-Confim-Atto |
o 18-Sep-2023 13:1995
S o5l Gamma =0.386 = 1/259 |

1 ) .

9---0'0"'0";@'6'?

Slope-based DR = 100 dB
Y(p 1, mean(18-20)) = 0 -2.@

20 15 10 5 9 ]
Ref: CRCV3 - ref - Sheet1.csv Exposure error = -0.14 normalized Y channel
a5 ; i : !
40 : ; ! : T
18-Sep-2023 13:19:25 10 5 18
3000x4000 Pixels 24-bit color max=255 of 255 g
Gamma =0.386 mean patch = 39x57px 8
& %0 g
2 Pixel offset = 0 (min = 0) Sat = 252.4 g
£ SNR_BW (dB RGBY) = 36.7, 36.8, 36.7, 36.9, =
@ 20+ 276 A
g
K
< 489
Scene Referenced 3 1
60.9
SNR vs Exposure :
% Of
13
@
c
@
& 10l High: 27.6
M-H: 489
decibels (dB)
Med: 60.9
Yhod: 002 |uality-based)
-20 L B L I I I
120 100 80 60 40 20 0

in dB (-20*target density) from file

Dynamic Range at SNR equals 1 (Low): 66 dB
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Skydio X10 Telephoto, 1/4 Res - Standard, Snellen Chart (Subjective

Only)
. ®
o Imatest Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux
Plot/Chart

FOUR FOUR

SCORE SCORE

; ~, ANDSE  ANDSE : ,,
Snellen Eye Chart _ : VEN YEA VEN YEA . i VEN YEA
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Full Image ! : FATHERS BROU FATHERS BROU : it FATHERS BROU

porrornc = § AN DEDIGATED T0 THE e + pEErenia
———

Snellen Eye Chart
Crop
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Skydio X10 Telephoto, 1/4 Resolution - HDR, Color and Lightness
Accuracy (CIE 2000)

O imatest”

Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

$1023591.JPG
T T T
Mean camera chroma (saturatio

2D a*b* plot

a
$1023591.JPG

Split Color
Reference

Split [ Reference/Input ]

Split [ Reference/Input ]

T T T T T
 AC ab, 94, 00 (ab is close to 94) - White Balance error: AC ab, 94, 00 (ab is close to 94)

o

IS
T

AC* vs AL*
(Neutrals Only)

Chroma difference AC ab, 94, 00
~ w
T T

' L L L n L L L L L 1 1
30 40 50 70 80 920 100 30 40 50 60 70 80 920 100

Input L'sofmmlila * Input L* from file
Mean AE 2000: 7.71 Mean AE 2000: 12.63
Mean AC 2000: 4.14 Mean AC 2000: 5.73
Mean Camera Chroma: 81.34% Mean Camera Chroma: 72.79%
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Skydio X10 Telephoto, 1/4 Resolution - HDR, SFR/Resolution Analysis

O imatest”

Edge Spread
Function

MTF
Modular Transfer
Function

Slanted Edge
Images
(From ROI)

Daylight: 6500K at 1000 Lux

Lowlight: 3000K at 25 Lux

T T T T T T T T T T T T T T T
Edge profile NU Corr: Horiz (V-edge) 18-Sep-2023 14:02:20 Edge profile NU Corr: Horiz (V-edge) (sagittal) 18-Sep-2023 14:11:17
|~ 4000 x 3000 pixels (WxH) - oy I 4000 x 3000 pixels (WxH)
12Mpxis 8 bit 12Mpxis 8 bit
E |- ROI 1: 224x350 pixels 10-90% rise = 1.83 pixels - § | ROI 1: 225x350 pixels 10-90% rise = 2.69 pixels 4
£ | 82%leftofctr 0.0.L = 1644 per PH £ | 81%leftofetr 0.0.L = 1116 per PH
el Chart contrast = 4 11 3L Chart contrast = 4 i
% | Gamma=0.59 (input) 7(chart) =0.599 Use for MTF. E Gamma = 0.68 (input) 7 (chart) = 0.685 Use for MTF.
& Edge 5.34° V(L,R,mean, A) = 0.57 0.144 0.426 0.357 Edge 534° V(L,R,mean, A) =0.54 0.136 0.405 0.338
XS Info cap C, = 1.89; C__=3.26 b/p; 1] &t Info cap C, =1.43; C_ = 2.83b/p; .
w from smoothed peak noise w from smoothed peak noise
H lmalnut 23.1.4I Master H ; lmalnost 23.1.4‘ Master
1 1
-3 -2 -1 0 1 2 3 4 -3 -2 -1 0 1 2 3 4
Fraction of Pic Ht (Hor) [1 PH = 3000 pixels; magn=0] 443 Fraction of Pic Ht (Hor) [1 PH =3000 pixels; magn=0] o3
T T T T T T T T T T
1 MTF50 = 1794 LW/Pic Ht i 1 MTF50 = 1203 LW/Pic Ht 4
=0.2991 C/P NU Corr. NR =0.2005 C/P NU Corr. NR
(RGB) = 1801 1789 1829 LW/Pic Ht (RGB) = 1218 1197 1213 LW/Pic Ht
0.8} MTF50P = 1794 LW/PH B 0.8 MTF50P = 1203 LW/PH —
. Undersharpening 21.1% & Undersharpening 37.6%
§ MTF area PkNorm = 1845 LW/Pic Ht 8 MTF area PkNorm = 1350 LW/Pic Ht
2 06r MTFS0P = 1794 LW/Pic Ht g o6r MTF50P = 1203 LW/Pic Ht
© MTF at Nyquist = 0.256 " MTF at Nyquist = 0.086
=041 : S04} :
02 4 02} B
Nyquist f Nyquist f
MTF: Horiz (V-edge) w/NR - MTF: Horiz (V-edge) w/NR
0 " h ! ! 3 0 | . ; .
0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000
F LW/Picture Height Frequency, LW/Picture Height
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Mean MTF50P: 1814 LW/PH

Over Sharpening (Freq Domain): -21.1%

Over Shoot (Spatial Domain): 0%

Mean MTF50P: 1269 LW/PH

Over Sharpening (Freq Domain): -37.6%

Over Shoot (Spatial Domain): 0%

Area Under Curve MTF: 1845 LW/PH
Information Capacity, Cmax: 3.26 b/p

Area Under Curve MTF: 1350 LW/PH
Information Capacity, Cmax: 2.83 b/p

Skydio X10 Telephoto, 1/4 Resolution - HDR, Noise

Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

55 60

O imatest

T T
18-Sep-2023 14:12:53
3000x4000 Pixels 24-bit color max=211 of 255
Gamma = 0.686 mean patch = 136x136px

T T
18-Sep-2023 14:04:32

| 3000x4000 Pixels 24-bit color max=233 of 255
Gamma =0.629 mean patch = 136x136px

| Pixel offset = 0 (min = 0) Sat = 252.4
SNR_BW (dB RGBY) = 42.2, 42.7, 42.0, 43.4,

Pixel offset =0 (min = 0) Sat = 252.4
SNR_BW (dB RGBY) = 45.0, 44.7, 45.2, 45.3,

SNR st + §
a . = = 30
Signal to Noise  [EEX 3
Ratio 25 20l
il —— 100
°r :5‘ (Iu:m'nanu) —e— Y (luminance)

GrayThdicates poor SNR
L L

. . . L . . L A A L L L L L . .
50 45 40 35 30 25 20 15 10 5 0 50 45 40 35 30 25 20 15 10 5 0
Exposure in dB (-20*target density) Nominal values Exposure in dB (-20*target density) Nominal values

Summary

Signal to Noise Ratio, Y Channel: 43.4 dB  Signal to Noise Ratio, Y Channel: 45.3 dB
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Skydio X10 Telephoto, 1/4 Resolution - HDR, Dynamic Range

O imatest

Daylight: 6500K at 100,000 Lux

$1023766.JPG

Display Image
with Objective
Values

4000x3000 pixels uint8 g; =0.346 C xyY mean patch = 39x57px

0 $1023766.JPG
: :
-05 -
= | __Signal from large gray patch 1
5 Signal from Contrast Res Agray
% -1.51 s
Contrast 3
R luti s 2T Pixel offset =0 (min=0) Sat=252.4 |
esotlution i contrast-res-Confir-Auto
o 250 18-Sep-2023 14:23:44 |
S S S Gamma = 0.346 = 1/2.89
3 Ll B Slope-based DR=100dB |
L Y(p 1, mean(18-20)) = 0 -4.79
3.5 20 i -]
Ref: CRCV3 - ref - Sh Exposure error = -0.14 normalized Y channel
4 h . |
40 T T T T
18-Sep-2023 14:23:44 10 5 1
5 3000x4000 Pixels 24-bit color max=255 of 255 £
Gamma = 0.346 mean patch = 39x57px =
g 2
230 pixel offset =0 (min = 0) Sat=252.4 B
£ SNR_BW (dB RGBY) = 43.8, 44.6, 44.6, 45.0, z
@25+ ]
g
%20 393
<
Scene Referenced 3.
] |
SNR vs Exposure 5 |2 High: 39.3 544
®°10-2 M-H: 544 4
s |2 Med: 69.9
s ] Low: 80.2 69.9
8 5S¢ §
7] 2
5 2 — —
ot Range (dB) 802
Gray indicates poor SNR Scene-ref (Quality-based)
5 . . . L .
120 100 80 60 40 20 0

Exposure in dB (-20*target density) from file

Dynamic Range at SNR equals 1 (Low): 80.2 dB
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Skydio X10 Telephoto, 1/4 Resolution - HDR, Snellen Chart (Subjective
Only)

. ®
o Imatest Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux
Plot/Chart

FOUR
SCORE

AND SE
Snellen Eye Chart VEN YEA

> | ; RS AGO OUR
Full Image 3 > FATHERS BROU
GHT FORTH ON THIS

Snellen Eye Chart
Crop
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DJI Matrice M30, Full Resolution, Color and Lightness Accuracy (CIE
2000)

M ®
O Imatest Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux
Plot/Chart

DJI_20230906132227_0019_Z.JPG DJI_20230906132520_0033_Z.JPG
5 T e e

2D a*b* plot

-40 -20 0 20 40

a a
DJI_20230906132227_0019_Z.JPG DJI_20230906132520_0033_Z.JPG

Split Color
Reference

Split [ Reference/Input ]

Split [ Reference/Input ]
T

T T T T
t- White Balance error: AC ab, 94, 00 (ab is close to 94)

w
o

T T T T T
351 White Balance error: AC ab, 94, 00 (ab is close to 94)
0

©
T

~
o
T

AC* vs AL*
(Neutrals Only)

Chroma difference AC ab, 94, 00
‘Chroma difference AC ab, 94, 00

14

%

L L ' ' L L
60 0 30 40 50 60 70 80 90 100
Input L* from file Input L* from file

Mean AE 2000: 4.75 Mean AE 2000: 13.52
Mean AC 2000: 2.89 Mean AC 2000: 12.49
Mean Camera Chroma: 106.93% Mean Camera Chroma: 116.64%
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DJI Matrice M30, Full Resolution, SFR/Resolution Analysis

O imatest

ESF
Edge Spread
Function

MTF
Modular Transfer
Function

Slanted Edge
Images
(From ROI)

Daylight: 6500K at 1000 Lux

Lowlight: 3000K at 25 Lux

T T T T T T T T 7 T - r - - - r
Edge profile NU Corr: Horiz (V-edge) (sagittal) 18-Sep-2023 23:49:45 Edge profile NU Corr: Horiz (V-edge) (sagittal) 19-Sep-2023 00:11:07
I 8000 x 6000 pixels (WxH) 1 [™ 8000 x 6000 pixels (WxH) 1
| 48Mpxis 8bit 48 Mpxis 8 bit
1§ ROI 1: 317x492 pixels § " ROI 1: 317x492 pixels 857
£ 7.2%Ieftofctr 0.0 L . - 715 7.3% left of ctr 0_0_L 4 .
S | | chamel (L 10-90% rise = 1.02 pixels £+  10-00% rise = 4.17 pixels
@ | Y-channel (v.7) = 5898 per PH 4| @ | Y-channel (vL7) = 1438 per PH
$ | amma= 0500 inputy Over / undershoot = 52.1% / 9.8% ‘g |- Gamma = 0.500 nput) Over / undershoot = 6.9% / 0.3% .
S [Edge 4.46° Chart contrast = 4 S | Edge 4.49° Chart contrast = 4
g L 7 (chart) = 0.654 Use for MTF. 2 | Clipping: uncheck speedup for % +(chart) = 0.672 Use for MTF.
w V(LR,mean, &) = 0.717 0.182 0.535 0.449 w V(L,R,mean, 4) = 0.663 0.167 0.496 0.415
o Info cap c‘ = 0.833; Cmn =1.6 b/p; - o Info cap c‘ =0.634; cm_x =0.924 b/p;
from smoothed peak noise from mean region noise
P Imatest 23.1.4 Master | pt Imatest 23.1.4 Master |
L . | . | | h f . L ¢ L L h L
1.5 1 -0.5 0 0.5 1 15 2 -1.5 1 -0.5 0 0.5 1 15 2
Fraction of Pic Ht (Hor) [1 PH = 6000 pixels; magn = 0] « 10-3 Fraction of Pic Ht (Hor) [1 PH = 6000 pixels; magn = 0] %1 0-3
2 T T T T T 1.4 T T T T T
MTF50 = 4164 LW/Pic Ht : MTF50 = 1488 LW/Pic Ht
=0.347 C/P NU Corr. NR 12+ =0.124 C/P NU Corr. NR
(RGB) = 4182 4154 4208 LW/Pic Ht (RGB) = 1341 1506 1790 LW/Pic Ht
151 MTFS50P = 3044 LW/PH MTF50P = 1488 LW/PH
. Oversharpening 83.4% I Undersharpening 16.6%
5 MTF area PkNorm = 3147 LW/Pic Ht 3 MTF area PkNorm = 1510 LW/Pic Ht
21 MTF50P = 3044 LW/Pic Ht 1 2 MTF50P = 1488 LW/Pic Ht
MTF at Nyquist = 0.214 MTF at Nyquist = 0.0104
E E
= =
05| - i
Nyquist f 4
MTF: Horiz (V-edge) w/NR LNyquls! f AA/\IJMM
0 ) h | . L n
0 2000 4000 6000 8000 10000 12000 0 2000 4000 6000 8000 10000 12000
LW/Picture Height Frequency, LW/Picture Height

'DUI_20230006132227 0019 ZJPG
Original image_Center V1

Mean MTF50P: 2977 LW/PH
Over Sharpening (Freq Domain): 83.4%
Over Shoot (Spatial Domain): %
Area Under Curve MTF: LW/PH
Information Capacity, Cmax: b/p

Mean MTF50P: 1413 LW/PH
Over Sharpening (Freq Domain): -16.6%
Over Shoot (Spatial Domain): 6.9%
Area Under Curve MTF: 1510 LW/PH
Information Capacity, Cmax: 0.924 b/p
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DJI Matrice M30, Full Resolution, Noise

M ®
o Imatest Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

Plot/Chart

19-Sep-2023 01:19:38 £ 19-Sep-2023 01:25:52 Pg
6000xB000 Pixels 24-bit color max=255 of 255 5 6000xB000 Pixels 24-bit color max=255 of 255 g
45| Gamma=0563 mean patch = 191x191px £ 50 - Gamma =0.605 mean patch = 191x191px 4 i-
s
Pixel offset =0 (min = 0) Sat=252.4 ; 45 |- Pixel offset =0 (min = 0) Sat=252.4 g_
40} SNR_BW (dB RGBY) = 42.8, 42.9, 42.3,43.2, < SNR_BW (dB RGBY) = 35.6, 35.9, 35.8, 35.9, z
a0l
@35 -
SNR g 5| ==
. . -4 o« r — Green
Signal to Noise XS H
. 30
Ratio 25l
251
~—— Red
20 ——— Green - 20}
—— Blue
—6— Y (luminance)
15 . . . I 1 N . . . 15 . L . L . . . . .
50 45 40 35 30 25 20 15 10 5 0 50 45 40 35 30 25 20 15 10 5 0
Exposure in dB (-20*target density) Nominal values Exposure in dB (-20*target density) Nominal values

Signal to Noise Ratio, Y Channel: 43.2 dB  Signal to Noise Ratio, Y Channel: 35.9 dB
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DJI Matrice M30, Full Resolution, Dynamic Range

O imatest

Daylight: 6500K at 100,000 Lux

DJI_20230907135032_0013_Z.JPG

Display Image
with Objective
Values

=0.443 Ci xyY mean patch = 99x143px
DJI_ 135032_0013_Z.JPG
T T

& -1| _ Signalfrom large gray patch ®
2 "~ Signal from Contrast Res Agray i
s H
Contrast FRER :
. 3 Pixel offset =0 (min=0) Sat = 252.4
Resolution g 2 contastrs-ConfrAito
= 19-Sep-2023 08:34:21
8 N Gamma = 0.443 = 1/2126
251 sy STIE3 Slope-based DR = 89.9 8B |
Y(p 1, mean(18-20)) = -4.13e-06 -2.‘7
& !
3 J 3.
20 e Q, 7 15 10 5 E
Ref: CRCVS - ref - SHébt1.csv Exposure error = -0.14 normalized Y chann
35 h . . 1 | 7
40 T T T T T
19-Sep-2023 08:34:21 10 5 2
6000xB000 Pixels 24-bit color max=255 of 255
Gamma = 0.443 mean patch = 99x143px §
& 30 24
2 Pixel offset = 0 (min = 0) Sat = 252.4 g
z SNR_BW (dB RGBY) = 44.7, 46.0, 44.6, 463, z
2 20p 411 J
g
7
< 575
Scene Referenced 3 1
614
SNR vs Exposure s
8 of i
@
H
3 | * High: 41.1
-10 15 “ M-H: 575
Dynamic Range decibels (dB) -~ Med: 61.4
Scene-ref (Quality-based) e LOW: 66
20 . . . i i
120 100 80 60 40 20 0

in dB (-20*target density) from file

Dynamic Range at SNR equals 1 (Low): 66 dB
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DJI Matrice M30, Full Resolution, Snellen Chart (Subjective Only)

: ®
o Imatest Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux
Plot/Chart

FOUR FOUR : FOUR FOUR

SCORE SCORE : SCORE SCORE
o AND SE AND SE ; AND SE AND SE
Snellen Eye Chart VENYEA  VENYEa | S . s VENYEA  VENYEA

RS AGO OUR RS AGO OUR . “ RS AGO OUR RS AGO OUR
FATHERS BROU

= Full Image o FATHERS BROU FATHERS BROU < z P
ON THI GHT FOR N THIZ e HT m ‘GHT FORTH ON THIS
¢ TTLOPZD & naATON,

¢ smrrorre

Snellen Eye Chart
Crop

57
& 2525 Frontier Ave, Suite B, Boulder, CO 80301, USA @ 1-800-599-3154 &



DJI Matrice M30, Binned, Color and Lightness Accuracy (CIE 2000)

M ®
o Imatest Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux
Plot/Chart

DJI_20230906132300_0028_Z.JPG DJI_20230906132545_0039_Z.JPG

2D a*b* plot

-40 20 0 20 40 -40 20 0 20 40

a a
DJI_20230906132300_0028_Z.JPG DJI_20230906132545_0039_Z.JPG

Split Color
Reference

Split [ Reference/Input ]
T T

Split [ Reference/Input ]
T

§- 4t wnitesu'moe ,A‘Cnb.u,oo(abisdusa'tow) §.35— thsBs;ncemonAlcab,sd.onl(abisdose'lom) R
AC* vs AL* g isl
(Neutrals Only) g4 §1o =
go;’ . I ‘ ‘ fE’ i ‘ . i —O—IACW ‘ . .
20 30 40 50 Jnput L'Somm o 70 80 90 100 20 30 40 50 Input L'Sﬂ'rom e 70 80 920 100
Mean AE 2000: 4.92 Mean AE 2000: 12.75
Mean AC 2000: 2.84 Mean AC 2000: 12.22
Mean Camera Chroma: 108.68% Mean Camera Chroma: 120.65%
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DJI Matrice M30, Binned, SFR/Resolution Analysis

O imatest

ESF
Edge Spread
Function

MTF
Modular Transfer
Function

Slanted Edge
Images
(From ROI)

Daylight: 6500K at 1000 Lux

Lowlight: 3000K at 25 Lux

LW/Picture Height

Frequency, LW/Picture Height

T T T T T T T T T T T T T T T
- Edge profile NU Corr: Horiz (V-edge) (sagittal) 18-Sep-2023 16:03:49 | Edge profile NU Corr: Horiz (V-edge) (sagittal) 18-Sep-2023 16:12:34
4000 x 3000 pixels (WxH) " 4000 x 3000 pixels (WxH)
12Mpxis 8bit —0.71 12 Mpxls 8 bit
1§ ROI 1: 159x247 pixels § | ROI 1: 159x247 pixels 737
S |69%Ileftofctr 0.0 L 10-90% rise = 1.27 pixels e 7.4% left of ctr 0.0_L ‘
= P gl 10-90% rise = 1.93 pixels ,
° = 2362 per PH ° = 1551 per PH
% | Gamma = 0,500 (nput) Over / undershoot = 22.7%/.0.2% g i Gamma = 0.500 (input) Over / undershoot = 6.1% / 0.7% |
S | edge 4.47° ‘:::::""::5"“” - 2 | edge a49° Chart contrast = 4
2+ \';(L by e Sy 2 | Clipping: uncheck specdup for % |~ (chart) = 0.658 Use for MTF.
w e A== ek i w V(LRmean, A) =0.739 0.189 055 0.464
L "":° cap °4r;d' '5'; Crmax = 2:36 b/p; Info cap C, = 1.78; C__=2.51b/p; il
rom smootl peak noise from mean region noise
p181 T ; i Imalvu! 23.1.4I Master p.19 . i | i lmllnsaf 23. 1'4. Master
L
-3 -2 -1 0 1 2 3 4 -3 -2 -1 0 1 2 3 4
Fraction of Pic Ht (Hor) [1 PH = 3000 pixels; magn=0] 443 Fraction of Pic Ht (Hor) [1 PH = 3000 pixels; magn=0] 453
1.4 T T T T T 1.5 T T T T T
MTF50 = 2156 LW/Pic Ht MTF50 = 1676 LW/Pic Ht
12+ =0.3594 C/P NU Corr. NR =0.2794 C/P NU Corr. NR
(RGB) = 2154 2155 2176 LW/Pic Ht (RGB) = 1502 1695 2073 LW/Pic Ht
1 MTF50P = 1966 LW/PH i MTF50P = 1676 LW/PH
. Oversharpening 26.0% £ 1 Undersharpening 8.9% b
§ 08k MTF area PkNorm = 1939 LW/Pic Ht J 8 MTF area PkNorm = 1754 LW/Pic Ht
2 MTF50P = 1966 LW/Pic Ht 2 MTF50P = 1676 LW/Pic Ht
MTF at Nyquist = 0.171 MTF at Nyquist = 0.117
5 06 E
L =05 -
0.4
Nyquist
0.2 o Nyquist f
MTF: Horiz (V-edge) w/NR MTF: Horiz (V-edge) w/NR —— \
0 7 A n 0 L h 1 -
0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000

DJI_2023006132300_0028 ZJPG.
Original image Center V1

o 2020504132300 0628 260
‘Origeatmage. Centr W

DUI_20230906132645 0039 Z.JPG
Original image_Center V1

Mean MTF50P: 1894 LW/PH
Over Sharpening (Freq Domain): 26.0%
Over Shoot (Spatial Domain): 22.7%
Area Under Curve MTF: 1939 LW/PH
Information Capacity, Cmax: 2.36 b/p

Mean MTF50P: 1538 LW/PH
Over Sharpening (Freq Domain): 8.9%
Over Shoot (Spatial Domain): 6.1%
Area Under Curve MTF: LW/PH
Information Capacity, Cmax: 2.51 b/p
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DJI Matrice M30, Binned, Noise

O imatest

Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

T T T T
18-Sep-2023 16:05:16 £ 18-Sep-2023 16:14:08 £
3000x4000 Pixels 24-bit color max=255 of 255 H | 3000x4000 Pixels 24-bit color max=255 of 255 o £

50| Gamma=0.563 mean patch = 96x96px il 551" Gamma = 0.583 mean patch = 95x95px %
] s 50l <l
45+ Pixel offset =0 (min = 0) Sat = 252.4 ’=r_ Pixel offset =0 (min = 0) Sat=252.4 2
SNR_BW (dB RGBY) = 4.1, 44.1, 43.0, 44.3, z SNR_BW (dB RGBY) = 35.6, 36.0, 35.6, 36.0, =
451 1
40
SNR g gol
. . z %5 ]
Signal to Noise [ Fast
30 ——Red
. L —— Green
Ratio % —
251 —e— Y (uminance)
251
—— Red
—— Green
201 ——Blwe T 20
—o— Y (lumi
15 . . . L . . 1 f f 15 . L . L . . . . .
50 45 40 35 30 25 20 15 10 5 0 50 45 40 35 30 25 20 15 10 5 0
Exposure in dB (-20*target density) Nominal values Exposure in dB (-20*target density) Nominal values

Summary Signal to Noise Ratio, Y Channel: 44.3 dB  Signal to Noise Ratio, Y Channel: 36.0 dB
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DJI Matrice M30, Binned, Dynamic Range

O imatest

Daylight: 6500K at 100,000 Lux

DJI_20230907135017_0008_Z.JPG

Display Image
with Objective
Values

4000x3000 pixels uint8 =0.444 C xyY mean patch = 49x72px
o DJL_ 135017_0008_Z.JPG
T T T
05/
Al ? 1
& __ Signal from large gray patch H
é’ - Signal from Contrast Res Agray H
151 Bq
Contrast s :
3 2r Pixel offset = 0 (min = 0) sm:a%A 1
. B R
ReSO lut ion é 0 contrast-res-Confirm-Aito
o 2.5 o 18-Sep-2023 16:25:09
s | e Gamma = 0.444 = 1/2.35
3l o Slope-based DR =91dB |
o ¥ip 1, mean(18-20) = -2.25¢-05 2.1,
351 15 10 1
Ref: CRCV3 ‘-'nfd&sen.wv Exposure error = -0.14 normalized Y channel
" h 1 | |
40 T : T T T
18-Sep-2023 16:25:09 10 5 1{
3000x4000 Pixels 24-bit color max=255 of 255 g
Gamma =0.444 mean patch = 49x72px g
2 30 2
2 Pixel offset = 0 (min = 0) Sat = 252.4 g
S SNR_BW (dB RGBY) = 46.1, 47.8, 46.3, 48.5, =
9 20+ 414 g
g 58.1
Scene Referenced 3 of ]
617
SNR vs Exposure :
s of 7.0
@
H
B 10l - - " High: 41.1 ||
; Dynamic Range decibels (dB) oM sed
= < Med: 61.7
Gray indicates poor SNR Scene-ref (Quality-based) — Low: 67.1
20 [l . L . N
120 100 80 60 40 20 0

in dB (-20*target density) from file

Dynamic Range at SNR equals 1 (Low): 67.1 dB
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DJI Matrice M30, Binned, Snellen Chart (Subjective Only)

. ®
0 Imatest Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

Plot/Chart

" FOUR FOUR "~ FOUR FOUR

SCORE SCORE SCORE SCORE

B AND SE AND SE c AND SE AND SE
Snellen Eye Chart : VENYEA  VENYEA : VENYEA  VENYEA
C PECFD

RS AGO OUR RS AGO OUR

= Full Image ° 2 FAYTNER 0u FATHERS BROU

RS AGO OUR RS AGO OUR

GHT FORTH ON THIS
‘CONTINENT A NEW NATION.,

Snellen Eye Chart
Crop
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DJI Mavic M3E, Full Resolution, Color and Lightness Accuracy (CIE 2000)

O imatest

Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

2D a*b* plot

-60 -40 -20 0 20 40 60 80 -40 -20 o 20 40

a -
DJI_20230905155550_0044_V.JPG DJI_20230905143003_0005_V.JPG

Split Color
Reference

Split [ Reference/Input ]
T

Split [ Reference/Input ]
T

T T T T
i~ White Balance error: AC ab, 94, 00 (ab is close to 94)

&

T T T T
-20 White Balance error: AC ab, 94, 00 (ab is close to 94)

©

Chroma difference AC ab, 94, 00
- I
— T
\

\

\

A\

Chroma difference AC ab, 94, 00

AC* vs AL*
(Neutrals Only)

3
T

o
8
8

s L L ' L L s L
60 70 80 920 100 40 50 60 70 80 90 100
Input L* from file Input L* from file

Mean AE 2000: 6.48 Mean AE 2000: 17.89
Mean AC 2000: 2.72 Mean AC 2000: 10.94
Mean Camera Chroma: 98.84% Mean Camera Chroma: 85.28%
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DJI Mavic M3E, Full Resolution, SFR/Resolution Analysis

L4 ® . .
O Imatest Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

Plot/Chart Sharpest image of autofocus set

T T T T T T T T T T
Edge profile NU Corr: Horiz (V-edge) (sagittal) 14-Sep-2023 10:31:46 - Edge profile NU Corr: Horiz (V-edge) (sagittal) 25-Sep-2023 08:03:31 |
| 5280 x 3956 pixels (WxH) - ot 5280 x 3956 pixels (WxH)
20.9 Mpxis 8 bit [ 20.9 Mpxis 8bit .55
1§ - ROI 1: 189x295 pixels 10-90% rise = 0.93 pixels s = | ROI1: 191x295 pixels
2 | ea%ettotctr 00L = 4277 per PH € [ao%tettoter 0.0t 10-80% rise =1.26 pixels
ESF s Over / undershoot = 6.1%/ 2.0% s : 3'/23 per PH orran
= [ - 7 = [ ver / undershoot = 9. 7. 1
§ | camma=0:500 (nput) Chart contrast = 4 Gamma = 0.500 (input) Chart contrast = 4
Edge Spread & | edge 5440 7icharg) = 0,008 Use for MTF. Edgo 545°
s - V(L,Rmean, A) = 0.679 0.172 0506 0.425 118 |- Edge S z(‘::‘"’ = ‘;-)762 ;:.;:: ’:T:; a0
. ] Info cap C, =2.27; C__ =3.18 b/p; umesn, 8) =9-592 .13 0411 O
Function i ap Oy max & wol InfocapC, =1.34; C___ =2.34 b/p; -
from smoothed peak noise A 4 ‘max
from smoothed peak noise
B.1 .
i Ilmam! 23.1/‘1 Master — i i i | llmm)asf 23. 14 Master
1 2 3 -2 -1 0 1 2 3
Fraction of Pic Ht (Hor) [1 PH = 3956 pixels; magn = 0] x 10-3 Fraction of Pic Ht (Hor) [1 PH = 3956 pixels; magn = 0] %1 0-3
1.2 T T T T T T 1.6 T T T T T T T
MTF50 = 4138 LW/Pic Ht MTF50 = 2554 LW/Pic Ht
1 =0.5229 C/P NU Corr. NR | 141 =0.3228 C/P NU Corr. NR b
(RGB) = 4113 4128 4240 LW/Pic Ht (RGB) = 2366 2584 3038 LW/Pic Ht
MTF50P = 3921 LW/PH 12 ~ MTF50P = 2209 LW/PH
.08} ) Oversharpening 5.8% 8 £ Oversharpening 9.0% |
MTF § MTF area PkNorm = 3246 LW/Pic Ht S ‘ MTF area PkNorm = 2473 LW/Pic Ht
206 MTF50P = 3921 LW/Pic Ht 4| 208} MTF50P = 2299 LW/Pic Ht .
at Nyquist = 0.527 MTF at Nyquist = 0.25
Modular Transfer £ E ool
R 04t 1
Function
04
02f . ~.
Nyquist f 0.2 NyQUIst | N -
MTF: Horiz (V-edge) w/NR MTF: Horiz (V-edge) w/NR
0 L ! L 1 H : f 0 h h L L | |
0 1000 2000 3000 4000 5000 6000 7000 0 1000 2000 3000 4000 5000 6000 7000
Fr LW/Picture Height Frequency, LW/Picture Height

'D1_20230805155550.0044.V.JPG
Original image _Center V1

Slanted Edge
Images
(From ROI)

Mean MTF50P: 3632 LW/PH Mean MTF50P: 2198 LW/PH
Over Sharpening (Freq Domain): 5.8% Over Sharpening (Freq Domain): 9.0%
Over Shoot (Spatial Domain): 6.1% Over Shoot (Spatial Domain): 9.9%
Area Under Curve MTF: 3246 LW/PH Area Under Curve MTF: 2473 LW/PH
Information Capacity, Cmax: 3.18 b/p Information Capacity, Cmax: 2.34 b/p
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DJI Mavic M3E, Full Resolution, SFR/Resolution Analysis (Continued)

O imatest” Lowlight: 3000K at 25 Lux
Plot/Chart *Most out of focus image from autofocus set

T T T T T T
[Edge profile NU Corr: Vertical (H-edge) (sagittal) . 26-Sep-2023 12:39:40
I 5280 x 3956 pixels (WxH) T 561
20.9 Mpxis 8 bit
" ROI 4: 293x189 pixels
5.3% below-R of ctr 0.0_B

. 90% rise = 8.20 pixels

= 482.5 per PH

Chart contrast = 4
v (chart) = 0.758 Use for MTF.
V(L,R,mean, A) = 0.143 0.566 0.423 0.355

ESF

Gamma = 0.500 (input)

Edge profile (linear)

Edge Spread - Edge -5.08° Info cap G, = 0.498; C,,__ = 0.906 bip; 4
Function from smoothed peak noise
a7 |
d : . i i llmneosf 23. 1.4‘ Master
2 B 0 1 > 3

Fraction of Pic Ht (Ver) [1 PH = 3956 pixels; magn = 0] %1073
T T

T T
MTF50 = 595.6 LW/Pic Ht

=0.07528 C/P NU Corr. NR
R (RGB) = 530 607 713 LW/Pic Ht
08\

MTF50P = 596 LW/PH
E Undersharpening 20.9%
MTF 8 MTF area PkNorm = 741 LW/Pic Ht
g 0.6 MTF50P = 596 LW/Pic Ht
MTF at Nyquist = 0.0163
Modular Transfer ™
=04

Function

o
)

R Nyquist f
0 . L —— - f A\
0 1000 2000 3000 4000 5000 6000 7000
LW/Picture Height

Slanted Edge
Images
(From ROI)

Mean MTF50P: 561.7 LW/PH
Over Sharpening (Freq Domain): -20.9%
Over Shoot (Spatial Domain): 1.8%
Area Under Curve MTF: 741 LW/PH
Information Capacity, Cmax: 0.951 b/p
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DJI Mavic M3E, Full Resolution, Noise

O imatest

Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

T T T T
14-Sep-2023 10:34:24 g 25-Sep-2023 08:06:43
3956x5280 Pixels 24-bit color max=255 of 255 i 3956x5280 Pixels 24-bit color max=255 of 255
. Gamma = 0.581 mean patch = 114x114px : 45~ Gamma=0.652 mean patch = 114x115px
<
Pixel offset = 0 (min = 0) Sat = 252.4 F 40| Pixel offset = 0 (min = 0) Sat = 252.4
SNR_BW (dB RGBY) = 43.0, 43.1, 43.0, 43.4, & SNR_BW (dB RGBY) = 38.7, 39.1, 38.2, 39.5,
40t B
35}
SNR g g
. o 35 x 30
Signal to Noise [ H
25
.
Ratio %
20
| ——Red 1
2 ——— Green 15}
~—— Blue
—&— (uminance)
20 . . I 1 N 1 . . 10 . L . L . . . | |
50 45 40 35 30 25 20 15 10 5 0 50 45 40 35 30 25 20 15 10 5 0
Exposure in dB (-20*target density) Nominal values Exposure in dB (-20*target density) Nominal values

Signal to Noise Ratio, Y Channel: 43.4 dB  Signal to Noise Ratio, Y Channel: 39.5 dB
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DJI Mavic M3E, Full Resolution, Dynamic Range

O imatest

Daylight: 6500K at 100,000 Lux

DJI_20230911152511_0001_V.JPG

Display Image
with Objective
Values

5280x3956 pixels uint8 =0.418 C xyY mean patch = 40x58px

o DJI_20230911152511_0001_V.JPG
T P . L ]
-0.5 3
Ak ‘0 i
__Signal from large gray patch .
g 15 - Signal from Contrast Res Agray '-‘
Contrast g i
. s 2 Pixel offset = 0 (min=0) Sat=2624 |
Resolution g contrast-es-Confim-Ato
o 25 -0". 14-Sep-2023 11:15:21 1
S o Gamma = 0.418 = 1/2.39
3l § Slope-based DR=858dB |
g Y(p 1, mean(18-20)) = -7.46e-07 -2.42
351 20 0...' 3 15 10 5 ? 1
Ref: CRCV3 - ref - Shgtkm Exposure error = -0.13 normalized Y channel
4 h L | 1 ’
40 T T T T T
14-Sep-2023 11:40:30 10 5 1§
3956x5280 Pixels 24-bit color max=255 of 255
Gamma = 0.418 mean patch = 40x58px i
2 30 2
5
2 Pixel offset = 0 (min = 0) Sat = 252.4 )
£ SNR_BW (dB RGBY) = 43.2, 45.5, 43.8, 46.2, z
& 201 39.4 -
g
9
< 555
Scene Referenced 3O 1
602
SNR vs Exposure $
s of 63
@
§
& ok 2 - High: 39.4 | |
Dynamic Range decibels (dB) L ey
Gray indicatdg po Scene-ref (Quality-based) ~ Low: 653
-20 : ___ 1 L L
120 100 80 60 40 20 0

in dB (-20*target from file

Dynamic Range at SNR equals 1 (Low): 65.3 dB
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DJI Mavic M3E, Full Resolution, Snellen Chart (Subjective Only)

. ®
0 Imatest Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux
Plot/Chart

Snellen Eye Chart ‘Pro VEN YEA

- Full Image

Snellen Eye Chart
Crop
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Autel4T, Full Resolution, Color and Lightness Accuracy (CIE 2000)

M ®
o Imatest Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux
Plot/Chart

2D a*b* plot

a
MAX_0018.JPG

Split Color
Reference

Split [ Reference/Input ]
T T T

Split [ Reference/Input ]
T

T T T T T T
=35 White Balance error: AC ab, 94, 00 (ab is close to 94) 25+ White Balance error: AC ab, 94, 00 (ab is close to 94)

AC* vs AL*
(Neutrals Only)

3
T

Chroma difference AC ab, 94, 00
&

L L ' ' L L
30 40 50 70 80 90 100

8
ot
8Ty

60
Input L* from file

Mean AE 2000: 11.11 Mean AE 2000: 10.78
Mean AC 2000: 5.91 Mean AC 2000: 10.16
Mean Camera Chroma: 117.56% Mean Camera Chroma: 118.77%
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Autel 4T, Full Resolution, SFR/Resolution Analysis

O imatest

ESF
Edge Spread
Function

MTF
Modular Transfer
Function

Slanted Edge
Images
(From ROI)

Daylight: 6500K at 1000 Lux

T T T T T T T

L Edge profile NU Corr: Horiz (V-edge) (sagittal) 13-Sep-2023 14:36:26 |
8192 x 6144 pixels (WxH) /

[ 50.3 Mpxls 8 bit [ . .854

Lowlight: 3000K at 25 Lux

T T T T T T T

Edge profile NU Corr: Horiz (V-edge) (sagittal)~ 14-Sep-2023 09:11:21

| 8192 x 6144 pixels (WxH) :
50.3 Mpxis 8 bit

T | ROI1: 157x246 pixels = :
3 phxe : § [ 16T plamle 10-90% rise = 3.00 pixels .
2 [3s%leftofctr 0.0.L 10-90% rise = 2.30 pixels 1 £ | 49%leftofctr 0.0 L - per PH
£ R = 2045
< = 2671 per PH % | Y-channel (vL5) Over / undershoot = 12.8% / 0.5%
g |} Over / undershoot = 21.3% / 7.5% - g 7
S Gamma = 0.500 (input) Chert bontrast = 4 \g Gamma = 0.500 (input) Chart contrast = 4
o o - o (chart) = 0.566 Use for MTF.
) | Ede ST1 7(chart) = 0476 Use for MTF. || g | By Jénn':m 2)=0.691 0.177 0515 0.434 g
| | Clipping: uncheck speedup for %, V(L,R,mean, A) = 0.857 0.218 0.639 0.537 L3 R, L A) = 0. . . .
w = O (T w InfocapC,=1.11; C__ =1.87b/p;
ocap G, =111 max ~ L 1 - from smoothed peak noise
from smoothed peak noise
i ; Imatest 23.1.4 Master ) X ; i Imatest 23.1.4 Master -
s
1.5 1 -0.5 0 0.5 1 15 2 -1.5 1 -0.5 0 0.5 1 15 2
Fraction of Pic Ht (Hor) [1 PH = 6144 pixels; magn=0] 443 Fraction of Pic Ht (Hor) [1 PH =6144 pixels; magn=0] 453
1.4 T T T T T T 1.2 T T T T T T
MTF50 = 2121 LW/Pic Ht E MTF50 = 1889 LW/Pic Ht
=0.1726 C/P NU Corr. NR - : =0.1537 C/P NU Corr. NR 1
(RGB) = 2122 2129 2061 LW/Pic Ht (RGB) = 1831 1898 2046 LW/Pic Ht
MTF50P = 1919 LW/PH 4 MTF50P = 1835 LW/PH
£ Oversharpening 17.5% .08 Undersharpening 2.4% 1
8 MTF area PkNorm = 1991 LW/Pic Ht i § MTF area PkNorm = 1998 LW/Pic Ht
:Z, MTFS0P = 1919 LW/Pic Ht :Z’ 0.6 MTF50P = 1835 LW/Pic Ht 4
" MTF at Nyquist = 0.011 i MTF at Nyquist = 0.0183
E E
= =04t 1
] 02t 1
| Nyquist f Nyquist f . oo
; P DD 0 H - s N
6000 8000 10000 12000 0 2000 4000 6000 8000 10000 12000
LW/Picture Height LW/Picture Height

MAX_0008.0PG.
Original image Center V1

MAX 0018.9PG
Original image_Center V1

wax 001820

MAX 0018.0PG
Orignal image Centar V2

Mean MTF50P: 1824 LW/PH
Over Sharpening (Freq Domain): 17.5%
Over Shoot (Spatial Domain): 21.3%
Area Under Curve MTF: 1919 LW/PH
Information Capacity, Cmax: 1.83 b/p

Mean MTF50P: 1770 LW/PH
Over Sharpening (Freq Domain): -2.4%
Over Shoot (Spatial Domain): 12.8%
Area Under Curve MTF: 1998 LW/PH
Information Capacity, Cmax: 1.87 b/p
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Autel 4T, Full Resolution, Noise

O imatest

Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux

14-Sep-2023 08:53:01 ;’ 14-Sep-2023 09:12:07
6144x8192 Pixels 24-bit color max=255 of 255 i 65 |- 6144x8192 Pixels 24-bit color max=255 of 255
50 Gamma = 0.499 mean patch = 94x96px g Gamma = 0.595 mean patch = 94x95px
5 60 -
Pixel offset = 0 (min = 0) Sat=252.4 ; Pixel offset = 0 (min = 0) Sat=252.4
SNR_BW (dB RGBY) = 48.8, 50.9, 48.9, 51.6, - 551} SNR_BW (dB RGBY) = 50.2, 50.2, 47.6, 50.1,
a5 8
_— —_— S0
SNR g g
z z
. . 40 x45F
Signal to Noise [ B,
N
Ratio % 35
30
- Red
30 ——— Green —— Green
———Blue 251 —Blue
—6— Y (luminance) —&— Y (luminance)
2 . . . L 1 ; L A . 20 . L . L 1 i . . .
50 45 40 35 30 25 20 15 10 5 0 50 45 40 35 30 25 20 15 10 5 0
Exposure in dB (-20*target density) Nominal values Exposure in dB (-20*target density) Nominal values

Summary Signal to Noise Ratio, Y Channel: 51.6 dB  Signal to Noise Ratio, Y Channel: 50.1 dB
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Autel 4T, Full Resolution, Dynamic Range

O imatest

Daylight: 6500K at 100,000 Lux

MAX_0011.JPG

Display Image
with Objective
Values

8192x6144 pixels uint8 =0.32 C xyY mean patch = 68x100px
MAX_0011.JPG
0 T T— T
05 > 1
o ¥ Q"
Ak (? ° & ‘b -
— Signal from large gray patch
g Signal from Contrast Res Agray
S-151 5
Contrast H
. 3 2F / Pixel offset =0 (min = 0) Sat=252.4 |
ReSO lut | O n é @ contrast-res-Confirm-Auto
= 25[ 5 14-Sep-2023 08:39:46 |
g H Gamma = 0320 = 1/3.13
3l Slope-based DR =71.1dB |
Y(p 1, mean(18-20)) = 0 -2.2
Qe Q
351 20 “% 15 10 1]
Ref: CROV - rof - Sheetl.csv Exposure error = -0.11 normalized Y channel
4 ! | ! |
40 T T T T T
14-Sep-2023 11:36:32 10 5 12
6144x8192 Pixels 24-bit color max=255 of 255 g
Gamma = 0.32 mean patch = 68x100px 1
& 30 2
= Pixel offset = 0 (min = 0) Sat = 252.4 g
% SNR_BW (dB RGBY) = 4.6, 45.9, 4.8, 46.2, =
@ 20 451 1
g
¥
< 575
Scene Referenced 3 :
H 619
SNR vs Exposure 5
s of o4
&
g
@ 10l - High: 45.1 | |
Dynamic Range decibels (dB) : m;:f ore
Scene-ref (Quality-based) R LM‘ 67“4
-20 I I 1
120 60 40 20 0

in dB (-20*target density) from file

Dynamic Range at SNR equals 1 (Low): 67.4 dB
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Autel 4T, Full Resolution, Snellen Chart (Subjective Only)

M ®
6 Imatest Daylight: 6500K at 1000 Lux Lowlight: 3000K at 25 Lux
Plot/Chart
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