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Capturing Unidentified 
Anomalous Phenomena 
Events: A Practical 
Photography Guide for 
Everyday Observers
By J. Kevin Ryan, Special Agent, US Air Force (Ret.)

Recent attention from governmental bodies, in-
cluding the All-domain Anomaly Resolution Office 
(AARO), the Department of Defense, and NASA, 

has underscored the national interest in documenting Un-
identified Anomalous Phenomena (UAP). AARO’s findings 
have highlighted a critical shortage of high-quality visual 
data, particularly from consumer sources, and emphasized 
the need for validated methods to record these events. His-
torically, reports of UAP have consisted mainly of anecdotal 
narratives and vague imagery lacking the rigor required for 
scientific inquiry. Today, the ubiquity of high-resolution 
consumer cameras presents a pivotal opportunity—provided 
those cameras are used correctly.

The challenge is that most cameras are not designed to 
photograph UAP. Modern imaging systems are optimized 
for predictable subjects: portraits, landscapes, wildlife, and 
sports. Their automatic exposure, focus, and stabilization 
routines assume a known subject at a known distance 
behaving in a known way. By definition, UAP conform to 
none of these assumptions. They appear without warning, at 
unknown range, moving in ways that defeat autofocus and 
confuse metering systems. In this sense, the most capable 
UAP imaging platform is not the most sophisticated one—it 
is the most manual one, one in which the photographer, not 
the camera, controls every parameter of image capture.

The scientific study of UAP—objects whose origins and 
behaviors, often due to insufficient technical data, cannot be 
readily identified as conventional, human-made, or natural 
phenomena—requires rigorous, reproducible, and technically 
sound imaging data. Peer assessments consistently find that 
most UAP cases remain unsolved because of the chronic 
absence of high-quality imagery, particularly at night, when 
sightings are most frequently reported. If a phenomenon has 
no previously known cause, the evidentiary burden on the 
image is even greater.1

UAP events are unpredictable and rare; most are captured 
unexpectedly, at distance, under poor conditions, and 
without ideal focus or framing. Professional sensor arrays 
cover only select areas for limited periods, so most potentially 
important imagery will continue to come from consumer 
devices by amateur photographers. However, careful prepara-
tion and disciplined technique can elevate those observations 
to analytically useful data.

This article aims to make you “camera-ready”—whether 
your encounter is planned or unplanned—by helping you 
optimize your equipment and settings, understand why 
manual control matters, and preserve your imagery in ways 
that maintain its scientific integrity through evidence-based 
protocols aligned with peer-reviewed publication standards 
for anomalous phenomena research.

Technical Requirements for 
UAP Imaging
High-value UAP imagery differs fundamentally from “viral” 
footage intended for mass consumption. Organizations such 
as AARO seek high-resolution, in-focus, high-contrast, and 
contextual photos and videos. Higher resolution is achieved 
by getting physically closer to the object, using higher-quality 

Woman looking at night sky with amateur astronomical 
telescope
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equipment (larger, better lenses), and providing scene context 
through multiple frames. Scientific value is defined by the 
potential for the following:

•	 Photometric analysis: Well-calibrated, unaltered 
images enable estimates of object brightness, color, and 
surface properties, which can reveal potential physical 
characteristics.

•	 Triangulation: Precise spatial and temporal data enable 
researchers to reconstruct an object’s position and speed 
using geometry, provided multiple observers or devices 
record the object.

•	 Chain of custody: Original images and video must retain 
intact metadata and be handled so that third parties can 
verify their provenance, supporting credibility in peer 
review and official investigations.

The government has emphasized that nearly all historical 
UAP evidence has been compromised by low resolution, 
unknown provenance, missing timestamps, or undocumented 
digital alterations.2 A UAP image’s scientific value depends 
on whether third parties can verify what was recorded, when 
and where it was recorded, and how the files were handled. 
Isolated single frames with incomplete metadata, heavy com-
pression (overly compressed digital images show “artifacts”—
blocky, pixelated, or blurry areas, especially in areas with 
subtle gradients or fine detail), or undocumented edits rarely 
support firm conclusions. Conversely, original unprocessed 
image files, accompanied by intact Exchangeable Image File 
Format (EXIF) metadata, Global Positioning System (GPS) 
coordinates, and an auditable handling history, allow analysts 
to integrate them with environmental data (astronomical 
catalogs, airplane GPS data, Federal Aviation Administration 
data, and weather radar) to constrain hypotheses.3

Data Hierarchy and Chain of Custody 

Establishing a credible chain of custody begins with 
identifying the digital master. Preserve files in their native, 
unprocessed states (see Table 1) and move them to Write 
Once, Read Many (WORM) storage or a cloud-based 
“hashed” repository immediately after capture. Hashing 
provides a unique fingerprint for a digital photo by running 
the photo file through a tool that calculates a value (most 
commonly using the Secure Hash Algorithm or SHA-256). 
Hashing can also help prevent unintentional overwriting of 
EXIF metadata and ensure that the version scientists analyze 
is identical to the version recorded by the camera sensor. 
When copying files for analysis, it is essential to clearly label 
the derivatives and keep the originals unmodified. 
 
Table 1: UAP Documentation Formats and Values

Format  
Type

Examples Forensic 
Value

Scientific  
Rationale

Unprocessed 
(RAW)

.DNG, 

.ARW, .CR3, 

.NEF

Highest Direct sensor output; 
contains the highest 
dynamic range 
and most complete 
metadata for 
astrometric calibration.

High-Bitrate 
Video

.MOV / .MP4 
(ProRes, 
All-I)

High Minimal inter-frame 
compression; preserves 
motion vectors and 
luminosity changes with 
high fidelity.

Standard 
Video

.MP4 / .MOV Moderate Subject to compression 
artifacts; useful for 
motion but less reliable 
for morphology (shapes 
and structure).

Processed 
Still

.JPEG, 

.HEIC
Low 8-bit depth; “baked-in” 

sharpening and noise 
reduction destroy low-
contrast data and faint 
signals.

Proprietary 
Meta

.XMP, .LOG Auxiliary Sidecar files (small 
text-based files that 
live alongside your raw 
image) that document 
every edit made to a 
RAW file, ensuring the 
audit trail is intact.

Night long-exposure setup in Kirchdorf in Tirol, Austria: 
a Sony a7R IV mounted on a Geekoto tripod
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Timestamp Accuracy

Synchronizing your devices to global time standards is 
essential. UAP observers should use devices synchronized 
via GPS, Network Time Protocol (NTP), or Coordinated 
Universal Time (UTC). Even a few seconds of timestamp 
error can confound later triangulation efforts. If multiple 
observers record the same UAP, synchronized times enable 
velocity estimation and pattern recognition that would oth-
erwise be impossible. Enable GPS tagging when appropriate; 
otherwise, log the location precisely using other methods.

Metadata Preservation and Provenance 

Metadata (“data about data”) is information stored within 
an image file that describes how, when, and where the camera 
captured the image. Metadata authenticates the time, place, 
device, and settings; enables cross-correlation with external 
datasets; supports photometric and astrometric calibration; 
and substantially reduces ambiguity in post hoc analysis. 
Metadata preservation is key to chain-of-custody consider-
ations as well as scientific assessment.

Metadata preservation is 
key to chain-of-custody 
considerations as well as 
scientific assessment.

EXIF is the most common metadata standard, and it is 
embedded in nearly all cameras and smartphones. Metadata 
provides a schematic overview of EXIF fields commonly 
encountered in original, unprocessed image formats and 
JPEG workflows. Although field names vary by vendor, the 
core elements—timestamp, coordinates, lens, exposure—are 
common and should be preserved end to end. 

Maintaining an observation log is crucial to establishing 
provenance. UAP photographers should keep a contempo-
raneous log (in a paper notebook, voice memo, or digital 
note-taking app, such as Apple’s iOS Notes) that includes 
the observer’s name, date, time (in UTC format; include 
time zone), precise location and orientation, equipment used, 
settings, and a narrative of the observation. Figure 1 shows 
an example of an observation log.

*** FIGURE 1 BEGINS***

Figure 1. Example Observation Log

 
Equipment Considerations
Capturing high-fidelity UAP imagery poses unique chal-
lenges for both non-specialist observers and professional 
investigators. UAP documentation often occurs under 
spontaneous, low-light conditions. These conditions push 
consumer and professional-grade hardware to their limits, 
demanding a delicate balance among light sensitivity, focal 
precision, and mechanical stability. The following sections 
analyze the critical hardware components and configurations 

A weather balloon sails into the sky after release from 
the Cape Canaveral weather station in Florida.
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needed to mitigate environmental factors and reduce optical 
artifacts that frequently obscure nighttime UAP recordings.

Camera Systems and Sensor Architectures 

The efficacy of UAP documentation largely depends on the 
sensor’s spatial resolution and the amount of light collected 
during the exposure (driven primarily by lens aperture area 
and exposure time).4 Digital cameras used in this context 
commonly fall into two sensor-format categories: full-frame 
(36×24 mm) and APS-C (Advanced Photo System type C, a 
smaller sensor format, approximately 22×15 mm, depending 
on manufacturer).5 For a given lens focal length and shooting 
position, full-frame provides a wider field of view, while 
APS-C introduces a “crop factor” that yields a narrower field 
of view equivalent to a longer focal length on full-frame, 
often advantageous for framing distant targets.6 For other-
wise comparable sensor technology and megapixel counts, 
full-frame sensors typically have larger photosites, which can 
improve high-ISO (International Organization for Standard-
ization; a measure of light sensitivity) noise performance (i.e., 
signal-to-noise ratio) in low-light conditions.7

Among interchangeable-lens consumer cameras used for low-
light documentation, both digital single-lens reflex (DSLR) 
and mirrorless systems are common; however, mirrorless 
bodies can offer workflow advantages because the electronic 
viewfinder presents a live sensor-based view with exposure 
preview (“What you see is what you get”).8 Many mirrorless 
systems also provide manual-focus aids—such as focus mag-
nification (“focus check”) and focus peaking—that help the 
operator achieve precise focus on faint point sources without 
repeated test exposures.9 

For scientific-grade evidence collection, the system should 
support RAW capture (i.e., unprocessed sensor data, prefer-
ably uncompressed or lossless-compressed when available) to 
preserve maximum data for later analysis,10 and you should 

understand and document the sensor’s ISO-invariance char-
acteristics (i.e., how read-noise and dynamic range behave 
across ISO) because these characteristics affect how reliably 
underexposed frames can be brightened in post-processing 
without materially changing the noise floor.11

Lenses

For nighttime UAP observation, you will need to balance 
light-gathering capacity (aperture) with resolving power. 
While ultra-fast lenses theoretically maximize photon 
throughput, they often introduce significant softness and 
spherical aberration (blurring) that occurs when a lens 
operates at its widest aperture. Consequently, high-quality 
or prime lenses often provide a superior balance and are 
essential for distinguishing between a distant object and 
optical artifacts.

Wide-angle lenses make it easier to find the target, but 
distant objects appear very small—sometimes smaller than 
a single pixel. Conversely, long telephoto lenses provide high 
detail but significantly complicate manual tracking and 
amplify the effects of platform vibration. A mid-telephoto 
range (35–135mm full-frame equivalent) is generally recom-
mended as the standard, balancing field of view (FOV) with 
sufficient object scale.

Finally, the lens’s mechanical design is critical. In low-light 
environments where autofocus systems often fail, lenses 
with hard infinity stops or calibrated manual focus scales 
are indispensable. These mechanical features allow you to 
achieve reliable focus on the celestial background instantly, 
ensuring the system is “mission-ready.” 

Close-up macro camera lens

Camera evolution: retro film and SLR cameras
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Tripods and Stabilization 

To ensure the metric integrity of UAP imagery, minimizing 
mechanical resonance and platform instability through the 
use of tripods and other stabilization methods is paramount. 
The primary objective of stabilization is to prevent motion 
blur. A high-mass tripod equipped with a fluid or precision 
ball head provides the necessary stability for smooth tracking 
and extended exposure durations. To further lower the sys-
tem’s center of gravity and increase wind resistance, use the 
center-column ballast hook to suspend a static weight (e.g., a 
sandbag). Avoid extending the center column too high, as it 
can cause a pendulum effect that creates shake.

The primary objective of 
stabilization is to prevent 
motion blur. A high-mass tripod 
equipped with a fluid or precision 
ball head provides the necessary 
stability for smooth tracking and 
extended exposure durations.

In high-mobility or time-critical scenarios when a traditional 
tripod is impractical, a monopod or “travel” system offers 
a compromise between portability and stability. While 
these platforms do not support the multi-second exposures 
required for deep-field photometry, they can mitigate hand 
tremor at moderate shutter speeds; however, they reach a 
threshold of effectiveness at exposures exceeding one second. 
For documenting unconventional trajectories, a static, fixed 
camera on a tripod provides the most reliable way to main-
tain a consistent spatial reference frame; if the camera moves, 

analysts must reconstruct the reference frame from the scene 
(e.g., background stars or landmarks or motion-sensor data), 
which increases analytic uncertainty.12

Intervalometers 

An intervalometer is a feature that enables the camera to 
take pictures automatically, rapidly, and at predetermined 
intervals. Paired with wired or wireless technology, an in-
tervalometer offers a powerful means of capturing potential 
UAP. With an intervalometer, you can take multiple photos 
of the same scene or subject with different exposure settings, 
a method called bracketing. Bracketing can provide you with 
a set of images at varying brightness (some underexposed, 
some overexposed) from which you can choose or combine 
the best parts. The combination of remote technology and an 
intervalometer can also enable detailed time-lapse photog-
raphy—valuable when your attention alternates between 
visual observation of a scene and framing a specific event 
with the camera.

Power and Storage

In UAP documentation, a camera system is only as reliable 
as its power and storage infrastructure. Because sightings are 
often transient and unpredictable, the difference between 
capturing high-fidelity evidence and suffering a total system 
failure often comes down to the observer’s preparedness.

Photographers use a tripod to stabilize cameras 
with heavy telephoto lens attachments to get sharp 
photographs.

Intervalometer for Canon DSLRs
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When recording in 4K high-bitrate video or high-speed 
RAW bursts, the camera generates a massive amount of data 
that must be written to the memory card instantaneously. 
Using standard consumer-grade cards can lead to “buffer 
filling,” when the camera freezes while waiting to write data, 
or worse, frame-dropping, when it skips critical motion data 
to prevent a system crash. 

Because sightings are often 
transient and unpredictable, 
the difference between 
capturing high-fidelity evidence 
and suffering a total system 
failure often comes down to 
the observer’s preparedness.

Investigating transient phenomena requires V60 or V90-
rated high-endurance cards, which are designed to handle 
sustained high-speed writes without overheating or cor-
rupting the file structure. In UAP work, a corrupted file 
means losing primary evidence that can never be replicated. 
Investing in professional-grade storage ensures that every 
captured image is safely committed to disk with its meta-
data intact.

Keep in mind that cold weather can cause unexpected issues 
for camera systems. Standard lithium-ion batteries are prone 
to voltage drops and capacity loss in the low-temperature 
environments common during outdoor or high-altitude 
night observations. Cold temperatures can effectively halve a 
camera’s expected runtime, often causing it to shut down at 
the precise moment of data acquisition, when the processor 
is under maximum load. To mitigate this risk, prioritize 
external power delivery (USB-C PD) via high-capacity 
battery packs, when possible, which allow the camera to run 
for hours rather than minutes. This “always-on” approach 
ensures you aren’t changing batteries while an anomaly is in 
the frame, a critical failure point in solo field operations.

Optical vs. Digital Magnification

In UAP documentation, a critical distinction must be made 
between optical zoom and digital magnification. Optical 
zoom uses the physical displacement of lens elements to 
increase the focal length, thereby concentrating the target’s 
light across the entire sensor surface. This process preserves 
the imaging system’s native resolution, ensuring that each 
pixel represents unique spatial data.

Conversely, digital zoom is a software operation that crops 
a portion of the captured image and then enlarges it to the 
original frame size using interpolation (estimating new pixel 
values from neighboring pixels).13 Because this process does 
not capture additional optical detail, it primarily makes 
existing limitations more visible; in low-light UAP imagery, 
digital zoom can increase noise, blur, and atmospheric 
softening while adding no new signal. If the capture pipeline 
also applies lossy compression and/or strong in-camera 
processing, it can further degrade fine detail, increasing the 
risk that small luminous targets are rendered as “blob-like” 
shapes.14 For forensic-grade work, preserve the original, 
unaltered image.

Photographs vs. Video
The choice between photographs and video for UAP docu-
mentation depends on the phenomenon’s dynamics and 
the observer’s objectives. Both formats offer advantages (see 
Figure 2), but their effectiveness varies in nighttime scenarios.

Figure 2. Photos vs. Video

 
Still Photography Advantages and Limitations 

Photographs maximize spatial and photometric resolution, 
support more accurate triangulation, and—if handled 
correctly—preserve robust metadata for scientific analysis. 
However, they may also miss erratically moving subjects or 
short-duration events.

Single frames captured in their original, unprocessed image 
format typically contain greater spatial detail per frame than 
video, especially with a large sensor and a fast prime lens. 
Original, unprocessed image formats encode greater dynamic 
range and color depth, support rigorous noise character-
ization—the process of mathematically identifying and 
separating “junk” data (electronic interference) from “true” 
data (the light from a UAP)—and facilitate later analysis 
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against background stars for scale and orientation. Limita-
tions include slow shutter speeds, which introduce motion 
blur for fast-moving objects; single frames, which provide 
limited temporal context; and the need to manually refocus 
or reframe, which can result in missed opportunities.

Video Advantages and Limitations

Video provides continuous temporal context—critical for 
trajectory determination, acceleration estimates, blinking/
periodic modulation analysis, and correlation with other 
sensors (e.g., radio, Automatic Dependent Surveillance-
Broadcast [ADS-B]). High frame rates (30–60 frames per 
second [fps]) increase the likelihood of capturing short-lived 
events and enable per-frame stacking and just plain luck in 
capturing good data. 

Three key limitations should be considered. First, most 
consumer video uses heavy compression and records at a 
lower per-frame resolution than still images. Another limita-
tion is that a high-ISO (sensitivity) video setting can produce 
footage prone to noise and rolling-shutter artifacts (a 
distortion that happens because many phones and mirrorless 
cameras don’t record the whole frame at once but read the 
sensor line by line from top to bottom). Finally, autofocus 
hunting (when the camera automatically roves in search of a 
focal point) can degrade results.

In moderately illuminated night scenes (with moonlight, city 
lights, or other ambient lighting), a frame rate of 60–120 fps 
may be feasible if your optics and sensor are high quality. If 
so, the higher frame rate may capture more data useful for 
analysis. In very dark, starlight-limited scenes, you may not 
get useful frames at that rate; the frames may be too noisy 
or blank. Below a certain light threshold, it is often better 
to drop to a lower frame rate (e.g., 10–30 fps) with longer 
exposures per frame and rely on stacking or frame-level 
combination to recover signal.15

Video Documentation: Cinematic  
vs. Forensic Standards

In UAP documentation, the goal is preserving raw mo-
tion data. To transform a video from a visual record into 
a quantifiable dataset, you must tightly control recording 
parameters to ensure temporal consistency and minimize 
digital artifacts. Record objects with sufficient frame rates, 
appropriate shutter dynamics, and data encoding to enable 
subsequent frame-by-frame forensic analysis.

In UAP documentation, the goal 
is preserving raw motion data.

A frame rate of 30 fps is a baseline; 60–120 fps improves 
temporal resolution for fast events, provided the sensor can 
support it with minimal noise. Consumer-grade cameras are 
limited in their ability to achieve higher fps; use a specialized 
camera for this purpose instead.

Shutter angle describes the relationship between frame rate 
and shutter speed. The term originates with rotary shutters 
in film cameras, which were physical spinning discs with a 
slice cut out. The size of that slice (the “angle”) determined 
how long the film was exposed to light as it moved. To record 
natural motion, aim for approximately 180° equivalent. This 
is the “standard” for cinema, meaning the shutter is open for 
exactly half the duration of each frame. If you are shooting 
at 24 fps, a 180° shutter results in a shutter speed of 1/48 s, 
which produces a movement effect that appears natural to 
the eye. 

Bitrate is the amount of data processed per second. In UAP 
photography, a high bitrate is essential because it ensures the 
camera records enough information to capture complex tex-
tures and rapid movements. With a low bitrate, the camera 
“starves” for data. To keep up, it simplifies the image, turning 
subtle gradients in the night sky into blocky, solid colors. 
A high bitrate preserves the detail of the sky and the sharp 
edges of a fast-moving object, enabling much more reliable 
frame-by-frame analysis.

Most modern consumer cameras record video using inter-
frame, commonly H.264 or H.265 (often in an MP4 
container).16 This technique records only the changes between 
frames rather than treating each frame as a full picture. If a 
UAP is small and moving quickly, the compression algorithm 
might mistake it for noise and try to smooth it out. This 
creates compression artifacts—those square block trails you 
often see in low-quality night videos.

You should always prefer manual focus to autofocus because 
you are more likely to achieve a focused image, especially under 
typical conditions such as nighttime. If you must use auto-
focus, be sure to lock the focus once it is acquired to prevent 
the camera from automatically “hunting” for a focal point.
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You should always prefer 
manual focus to autofocus 
because you are more likely 
to achieve a focused image, 
especially under typical 
conditions such as nighttime.

Hybrid Strategies

An emerging hybrid method combines time-lapse pho-
tography with short exposure intervals. For example, 
configuring a camera to shoot at 1/2-second intervals with 
1/4-second exposures produces a “pseudo-video” from 
high-resolution stills. This approach balances spatial resolu-
tion and temporal coverage, especially when you’re uncertain 
whether the object will remain in the frame.

Many cameras can capture intermittent stills during video 
recording or switch rapidly between modes using custom 
buttons. A practical approach is to start in video mode and 
intersperse short bursts of high-resolution stills. Another 
hybrid approach is time-lapse photography with short 
exposures (e.g., 1/4 s) at moderately high ISO settings, 
which captures both temporal evolution and near-still-
frame detail.17

Choosing between Stills and Video

Choosing between stills and video should depend on the ob-
ject’s angular velocity, which directly determines the amount 

of motion blur, the necessary shutter speed, and the overall 
image aesthetic. As a rule of thumb, if the object moves 
more than two or three small fractions of a degree in the sky 
during the exposure, motion blur will begin to destroy shape 
data (a circle is divided into 360 degrees, and each degree is 
further divided into 60 small fractions of a degree in the sky). 
At 50 mm focal length, this corresponds to a threshold of 
about 0.05° of movement. If the UAP is moving faster than 
this, switch to high-fps video; if slower, use stills.

To take some of the guesswork out of estimating angles, here 
is an old astronomy trick. With your finger or hand at arm’s 
length, your little finger is approximately 1° (or slightly less). 
Your fist (all fingers together) spans about 10°, and your 
thumb (across) is roughly 2–3°. So, if the UAP moves a small 
fraction of your little finger’s width in one second, that is a 
few arcminutes or arcseconds per second. That gives you a 
visual benchmark. To connect to your 0.05° threshold: that 
is about three arcminutes (= 0.05° × 60). So, if the object 
moves more than about 1/3 of your little finger’s width in a 
few seconds, you may already be in blur territory.

Here are a few more general guidelines for determining 
whether to use photos, video, or a combination. If the 
object is faint and slow-moving, prioritize stills (original, 
unprocessed image format) with exposures in the 1/2–4 
s range and a high ISO setting; capture supplemental 
video for context. If the object is bright and fast-moving, 
prioritize video (30–60 fps) with short shutter speeds 
(1/60–1/250 s), pushing the ISO setting as needed; 
attempt sporadic stills when motion allows. If you have 
multiple observers, assign one shooter to continuous video 
and the other to optimized stills.

Milky Way in a panorama of the night sky over Paranal Observatory, Chile
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Smartphones: Data Preservation vs. 
Computational Artifacts
Modern smartphones rely heavily on computational photog-
raphy—algorithms that apply noise reduction, multi-frame 
stacking, and sharpening before the user ever sees the file. 
These enhancements are destructive to UAP recording, as 
they can interpret a small, distant object as image noise and 
mathematically erase it or create “ghost” artifacts during 
long exposures. For UAP work, users must bypass standard 
automated modes in favor of protocols that prioritize 
unprocessed data retention and manual parameter locking.

For UAP work, users must 
bypass standard automated 
modes in favor of protocols 
that prioritize unprocessed 
data retention and manual 
parameter locking.

The scientific value of mobile imagery is largely determined 
by the device’s metadata architecture and support for raw 
data output. iOS and Android platforms differ significantly 
in EXIF retention; many standard Android interfaces 
strip critical sensor data—such as GPS coordinates, precise 
timestamps, and focal parameters—during post-capture 
processing or file transfer.18 For high-fidelity analysis, Apple 
ProRAW or Android DNG (digital negative) formats are 
essential because they preserve the sensor’s full dynamic 
range and extensive metadata headers.19 Furthermore, third-
party applications (e.g., Halide for iOS or Open Camera for 
Android) are required to circumvent “autofocus hunting” 
and variable frame rates.20 By manually locking focus at 
infinity and fixing the ISO and shutter speed, the observer 
ensures that any recorded changes in brightness or motion 
reflect physical realities rather than artifacts of the camera’s 
internal logic.

The single most important tip for a smartphone user: set the 
“Infinity Lock.” If you don’t lock the focus to infinity, the 
phone will likely focus on the glass of the window or a nearby 
tree, leaving the UAP as a blurry circle. Equally important, 
clean the lens and avoid digital zoom. It sounds simple, 
but smartphone lenses are constantly covered in finger oils, 
which create light streaks at night that can look like beams 
or structures. On the phone’s screen, pinching to zoom is 
almost always destructive. 

The single most important 
tip for a smartphone user: 
set the “Infinity Lock.”

In the event of a UAP sighting, users should immediately 
switch from the native camera app to a manual-control 
application and apply the settings in Table 2.

Table 2: Parameters, Settings, and Rationales

Parameter Recommended 
Setting

Scientific 
Rationale

Capture 
Format RAW / ProRAW / DNG

Prevents destructive 
smoothing and preserves 
metadata.

Focus Manual (Infinity Lock) Prevents focus hunting in 
low-contrast night skies.

Frame Rate Fixed (e.g., 30  
or 60 fps)

Enables precise 
calculation of object 
velocity and 
acceleration.

Exposure Manual / Locked
Ensures brightness 
changes are physical, not 
auto-adjustments.

Zoom 1x (Optical Only)
Avoids digital 
interpolation and loss of 
spatial resolution.

For a high-integrity scientific report, the observer must act 
as a static sensor platform. If possible, brace the smartphone 
against a solid object (e.g., a car roof, a railing, or a window 
frame) to provide a stable reference point against the 
background stars. This technique transforms the video from 
a shaky personal recording into a stable coordinate system for 
triangulation and video analysis.

Note that the goal is not to produce a “beautiful” video, but 
a “clean” one. A grainy, dark, but sharp RAW file is infinitely 
more valuable to a forensic analyst than a bright, smooth, but 
heavily processed standard video.

Smartphone Strengths and Limitations

Smartphones are ubiquitous and power-efficient, and they 
can automatically embed precise GPS and time metadata. 
Computational photography can denoise and enhance 
low-light images, and many devices now support capturing 
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original, unprocessed image formats (such as DNG) and 
manual controls via “Pro” modes.

In terms of limitations, their small sensors limit dynamic 
range and increase noise at high ISO settings; limited or 
absent optical zoom forces reliance on digital zoom; and 
rolling-shutter artifacts are common in video recordings. Ag-
gressive in-camera processing can cause frame-to-frame varia-
tions that complicate scientific analysis and interpretation.

Best Practices for Smartphone Photography

AARO’s techniques favor the optical telephoto camera 
if your phone has multiple modules; otherwise, stay at 1x 
(no digital zoom). For stills, always enable the original, 
unprocessed image format (DNG). For video, select the 
highest available bitrate and resolution, and consider 60 fps if 
noise remains manageable. If the app allows, lock focus and 
exposure, and avoid dynamic auto adjustments that could 
later confuse analysis. Immediately back up all originals to an 
immutable location (e.g., the cloud or an external drive) with 
metadata intact.

Nighttime Shooting 
Many UAP sightings occur at night, when it is challenging 
for our eyes and our cameras to resolve details. The central 

constraints of nighttime imaging include low photon flux 
(fewer detected photons, requiring specialized detectors 
and image processing), noise (sky background gradients and 
visual distortion), and graininess (from low resolution or 
the sensor’s poor low-light performance). Imaging UAPs at 
night requires camera sensors to operate near their sensitivity 
limits. Fast lenses, with larger apertures and larger sensors, 
increase ISO; long exposures allow more light to the sensor 
but at the cost of blurring the motion of moving objects; 
higher ISO settings increase gain but elevate noise. A key 
challenge is finding optimal settings under less-than-ideal 
conditions when time is critical. In practice, optimal settings 
are a compromise driven by the target’s apparent brightness, 
angular speed, and the need to preserve both spatial detail 
(shape, structure) and changes in brightness or trajectory.

Imaging Physics in Low-Light UAP Capture 

In extremely low-light UAP scenarios, understanding the 
physics of photon capture is critical. Every exposure is a 
trade-off among photon noise, read noise, and motion blur. 
The rate of photon arrival is proportional to the square of 
the lens opening (diameter or radius), so going from f/2.8 to 
f/1.4 increases light-gathering by a factor of four. However, 
most fast lenses (those with small aperture numbers) suffer 
from coma and astigmatism in the corners at wide apertures. 
Coma, also known as comatic aberration, is an optical defect 

Amateur astrophotographer with a camera on a tripod photographing night sky with stars, planets, Moon and other 
celestial objects
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that causes off-axis light sources, like stars, to appear dis-
torted and comet-like, especially in the corners of the image 
at wide apertures. This distortion occurs because light rays 
passing through different parts of the lens at different angles 
do not focus on the same point, resulting in a blurred, fan-
shaped tail extending from the center of the image. Knowing 
your lens’s comatic aberration profile helps you decide 
whether to maximize light with a wider aperture or achieve 
better sharpness with a smaller aperture. Astigmatism occurs 
when light rays from different planes focus on different 
points, causing them to appear stretched into lines.21

Sensor size also matters: an APS-C sensor typically captures 
several times more total light than common smartphone 
sensors, often by more than an order of magnitude.22 The 
smaller sensor size is why noise appears much sooner on 
phones when cropping a photo or shooting in low-light 
conditions. Astrophotographers often aim for exposures that 
yield an average sky brightness of 25–40% of the camera’s 
full-scale histogram (a built-in graphical representation 
of the color spectrum, ranging from pure black on the left 
to pure white on the right) to balance shadow detail with 
highlight preservation.23

For capturing potential UAPs in nighttime conditions, con-
sider using thermal cameras and Gen 3 night-vision goggles 
or monoculars. Thermal cameras and night-vision optics are 
increasingly accessible and can augment traditional imaging 
in specific scenarios. While thermal sensors lack optical de-
tail due to lower resolution from fewer pixels, they can detect 
otherwise invisible heat signatures from low-flying objects or 
aircraft. Night-vision devices enable real-time visual tracking 
but often lack metadata capabilities or sufficient resolution, 
so use them in conjunction with standard cameras.

Avoid “Auto” settings unless necessary, even in daylight. 
Automatic exposure or focus adjustments during imaging 
can produce inconsistent files, undermining metadata integ-
rity. If possible, create preprogrammed custom modes that 
enable your camera to store exposure and focus presets. This 
approach not only speeds up deployment but also enhances 
repeatability—an essential trait for scientific reporting.

Aperture, Shutter, and Camera Sensitivity 
Setting (ISO)

Aperture, shutter speed, and the camera’s sensitivity setting 
(ISO) form what is known as “the exposure triad.” The 
exposure triad is especially important in UAP photography 
because it determines the balance between data fidelity and 
signal detection under extreme low-light conditions.

In the context of UAP documentation, the triad is  
about managing the physical trade-offs inherent in the  
sensor’s performance.

•	 Aperture must be wide enough to maximize photon 
collection yet narrow enough to minimize optical 
aberrations that can distort an object’s true shape.

•	 Shutter speed must be fast enough to “freeze” uncon-
ventional high-velocity motion, preventing the loss of 
kinetic data to motion blur.

•	 ISO setting must be high enough to register faint 
luminous targets, but keep it within the sensor’s native 
range to prevent electronic noise from being mistaken 
for physical structure.

Mastering this triad enables you to calibrate the camera so 
that every pixel represents a legitimate physical signal rather 
than a technical artifact.

•	 Aperture: When the object is at a relatively fixed 
distance and there is sufficient time to focus, use the 
widest practical aperture (e.g., f/1.4–f/2.8) to maxi-
mize light while balancing edge aberrations and depth 
of field. When there is no time to focus, stop down the 
lens while maintaining an adequate shutter speed to 
create as much depth of field as possible in the plane of 
focus, thereby accounting for soft-focus errors.

•	 Shutter speed: Choose to limit motion blur (fast 
shutter) or maximize signal (longer exposure).

•	 ISO setting: The sensor’s ISO should be calibrated to 
ensure the target’s luminous flux remains significantly 
above the systemic noise floor, while simultaneously 
preventing sensor saturation (pixel clipping, also 
known as “blown highlights,”24 which are areas too 
light to recover any data) that would result in the loss 
of detail in high-intensity regions.

After you have become familiar with the various settings, 
you’ll want to experiment by rehearsing your photography 
on astronomical targets such as bright stars and planets, 
visible passes of known satellites, and civil aircraft to 
validate exposure and tracking settings. For UAP work, 
you will want to become familiar with characterizing noise 
for later subtraction, if needed. One way to learn the basics 
is to capture a few dark frames with the lens cap on at the 
same ISO and temperature, which will give you a baseline 
to work with.
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Operational Readiness and  
Field Logistics
Successfully documenting UAP requires both tactical 
preparation and technical proficiency. High-fidelity data 
acquisition is often compromised not by hardware failure but 
by external variables, such as legal disputes over land use or 
social interference from onlookers. Establishing a rigorous 
pre-observation protocol is therefore essential to ensure you 
remain focused during a transient event. This preparatory 
phase ranges from meticulous site selection and “dark sky” 
reconnaissance to coordinating multi-observer teams and 
maintaining proper identification for jurisdictional transpar-
ency. By mitigating potential human and legal friction points 
before deployment, you secure the “environmental quiet” 
necessary for uninterrupted scientific data collection.

Maintain jurisdictional awareness—understanding whose 
land you are on (e.g., Bureau of Land Management, private 
property, or restricted airspace) prevents a promising observa-
tion from being terminated by law enforcement. Also, having 
a dedicated partner allows you to stay glued to the camera 
controls while the partner manages the environment, logs 
timestamps, and handles security. Dealing with suspicious 
neighbors is a common reality in field research. Carrying a 
formal “Research Intent” document or professional identi-
fication can transform a potentially hostile encounter into a 
neutral one. 

You will also want to keep a ready kit: a camera with a fast 
prime lens attached, a spare battery installed, a high-speed 
card inserted, a tripod quick-release plate mounted, and a 
remote shutter connected. Program a custom mode (e.g., C1) 
for stills at f/1.8, 1/4 s, and camera sensitivity at the highest 
ISO value it can sustain without noise compromising the 

image (the limit varies among sensors; your test shots will 
reveal this limit), and a second mode (C2) for video at 4K/30 
fps, 1/60 s, and camera sensitivity at Auto (upper limit 
should be the point at which noise begins to degrade the 
image, which varies by sensor; your test videos will reveal this 
limit), with manual focus set to infinity.

Scout locations with unobstructed horizons, minimal 
skyglow, and safe footing. Note nearby air routes, wind 
farms, and intermittent light sources (security lights, vehicle 
headlights). Check astronomical forecasts (moon phase, 
visibility) and weather (cloud cover, humidity).

If possible, operate as a two-person team: a caller/spotter 
and a photographer. Use concise voice callouts (“Heading 
030°, altitude ~20°, crossing left-to-right”) and record them 
as an audio memo synced to UTC. If multiple cameras are 
available, run them in complementary modes (video + stills) 
to maximize coverage.

Post-Capture Workflow and Data Forensics

Once you record a UAP event, the priority shifts to ensuring 
the file remains untainted, as scientific evidence depends on 
establishing a clear chain of custody and preserving data. A 
standardized post-capture workflow mitigates risks of data 
corruption, unintentional metadata stripping, and processing 
artifacts introduced during file transfer or enhancement. By 
implementing systematic protocols for hashing, secure log-
ging, and non-destructive analysis, you create a transparent 
audit trail. 

Once you record a UAP 
event, the priority shifts 
to ensuring the file remains 
untainted, as scientific evidence 
depends on establishing 
a clear chain of custody 
and preserving data.

Remember that hashing must be the first step after capture—
even before the first view or review of the files—to establish 
an ironclad digital fingerprint. Including SHA-256 or MD5 
hashes proves the file has not been altered by even a single 
pixel since it left the memory card. Immediately after capture, 
compute and record the SHA-256 cryptographic hashes of all 
originals and save them in a plain-text log with UTC or your 
observation notes. 

Bureau of Land Management, State Office, 
Phoenix, Arizona



54

Always retain original files. Prefer the original, unprocessed 
image format for stills, and high-bitrate containers (MOV/
MP4 with minimal compression) for video. Do not rename 
original files except to add a non-destructive prefix like 
OBS_20250812_. This practice ensures investigators can 
prove that the file is identical to the original recording. Most 
cameras can create two files for each capture, and a typical 
digital camera will give you the option to use one or the other 
of the following:

•	 RAW (original unprocessed image format such as 
.CR2, .NEF, .ARW, or .DNG), which contains 
maximum detail from the sensor and stores extensive 
EXIF data fields.

•	 JPEG (a compressed version generated either in-
camera or after editing), which keeps many EXIF 
fields but may drop some details.

Together, these files create a workflow: RAW for analysis, 
JPEG for portability. 

Editing

For UAP images, you edit to reveal data, rather than retouch 
for better appearance. Consider tools such as RawTherapee, 
Siril, or ExifTool, which allow you to examine original image 
characteristics, denoise raw data, and confirm authenticity. 
You should preserve first-generation edits with accompanying 
Extensible Metadata Platform (XMP) sidecar files, which 
log every processing step and allow reversal of changes. This 
transparency is crucial for peer reviewers or investigators.

When preparing still imagery for analysis, prioritize global 
adjustments—parameters such as exposure, contrast, and 
white balance that are applied uniformly across the entire 
frame. Conversely, avoid local edits (adjustments confined 
to a specific region of interest, such as dodging, burning, 
or localized sharpening) in primary evidence, as they can 
introduce subjective bias and uneven noise profiles.

Recommended Sharing Standards and 
Reporting Templates

When submitting to a repository or research group, use the 
following proposed minimal standard to improve inter-
comparability across observers and organizations:

1.	 Originals: Provide original, unprocessed image format 
stills and high-bitrate video with intact metadata.

2.	 Metadata logs: Include UTC timestamps (start/stop), 
latitude/longitude, elevation, equipment and settings, 
and a narrative of the event.

3.	 Calibration: Provide at least one sky frame with 
identifiable stars for matching star patterns to find the 
exact location in the sky, and optional dark frames for 
noise characterization.

4.	 File integrity: Provide SHA-256 hashes of originals. 

Sample Scenarios and 
Capture Strategies
The following scenarios illustrate a variety of UAP targets 
and environments and the capture strategies you might use 
for each.

Scenario 1: High-Altitude Targets  
(Faint, Slow-Moving)

Objective: Maximize the signal-to-noise ratio to resolve faint 
morphology (shape, structure) and establish a precise track 
relative to background stars.

•	 Tactical execution: In this scenario, the primary risk is 
underexposure, in which the object remains buried in 
the sensor’s noise. By using a wide aperture (f/1.8) and a 
relatively long shutter speed (1–2 s), the sensor collects 
enough light to define the object’s edges.

•	 Protocol: Use a burst sequence (10–20 frames). This 
creates a statistical image stack that supports later noise 
subtraction and confirms the object’s persistence.

•	 Key setting: Manual focus at infinity. Do not rely on 
autofocus for faint targets; even a slight blur will physi-
cally enlarge the light source, diluting its intensity and 
making it harder to detect.

Scenario 2: Bright, Fast-Moving Objects

Objective: Minimize temporal blur to allow for accurate 
measurement of acceleration and instantaneous direction 
changes.

•	 Tactical execution: The risk is “motion smearing,” in 
which a sharp-edged craft appears as a translucent streak. 
To counter this, prioritize a high frame rate (60 fps) and 
a short shutter duration (1/125th s or faster).

•	 Protocol: If the object’s luminosity is high, prioritize 
the shortest possible shutter speed over a low ISO. It is 
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better to have a grainy but sharp image than a smooth 
but blurry one.

•	 Key setting: Fixed exposure. Locking the exposure 
prevents the camera’s “auto-gain” from fluctuating 
as the object moves across different parts of the sky, 
which would otherwise ruin any subsequent brightness 
analysis.

Scenario 3: Using a Smartphone for  
Various Targets

Objective: Bypass computational smoothing to ensure the re-
corded pixels reflect physical reality rather than algorithmic 
guesses.

•	 Tactical execution: Smartphones are designed to make 
night photos look bright by using long exposures and AI 
smoothing. This design is destructive for UAP data. Use 
“Pro” or “Manual” mode instead.

•	 Protocol: Stabilize the device against a car, tree, or fence. 
Use the 1x optical lens only. Digital “pinch-to-zoom” is 
merely an in-camera crop that reduces spatial resolution 
and introduces interpolation artifacts.

•	 Key setting: RAW/DNG format. This format is the 
“digital negative.” Without it, the phone’s internal 

software may interpret a distant UAP as image grain and 
delete it from the final JPEG.

Scenario 4: Large or Nearby Target

Objective: Maximize dynamic range and spatial resolution 
to document structural details, surface textures, or modular 
components.

•	 Tactical execution: When an object occupies a sig-
nificant portion of the frame, the “photon starvation” 
problem of nighttime photography is often replaced 
by sensor saturation. To capture the subtle differences 
between an object’s hull and its luminous propulsion 
points, lower the camera’s ISO toward the sensor’s base 
ISO (typically 100–800).

•	 Protocol: Prioritize the lowest ISO that still allows a 
hand-holdable shutter speed. This ensures the maximum 
“bit-depth,” enabling the recovery of shadow detail 
without interference from thermal noise.

•	 Key setting: Step down the aperture. If light levels permit, 
moving from f/1.8 to f/4 can place the lens in its “sweet 
spot” for sharpness and increase depth of field, ensuring 
the entire structure of the object remains in focus.

An unidentified flying object in the evening sky
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Conclusion
When executed properly, consumer-grade nighttime imaging 
of UAP can produce credible evidence suitable for quantita-
tive analysis. Although UAP appearances are unpredictable, 
consistent preparation, validated settings, and disciplined 
metadata retention can transform fleeting observations into 
durable, shareable data.
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