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E FIBER TIP

THE COSMIC SCALE RESTS ON TH

MACRO: ORBITAL LEVEL 1 DATA

ORBITAL LEVEL 1 DATA:

Highly susceptible to uncompensated
attitude jitter, scan mirror instability, :
and atmospheric interference. »

THE GROUND SAMPLING DISTANCE: A 30m target
area requiring continuous, traceable
vicarious calibration from the surface.
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' MICRO: THE OPERATOR _ ) -

THE OPERATOR: The single point of failure.
Unpredictable orbital distortions render

satellite data useless without this flawless
human execution.
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THE CALIBRATION ARSENAL MATRIX

ON-BOARD CALIBRATION

Reliable for thermal/infrared channels, but visible channels
often lack onboard devices and cannot account for primary
mirror yellowing over time.

LUNAR CALIBRATION

The moon is a stable target, but sensor detectors degrade
significantly over time and exhibit unpredictable sensitivity
to changing focal plane temperatures.

VICARIOUS GROUND TRUTH

THE ONLY TRUE ABSOLUTE ACCURACY. Provides a 2-5% error
budget by capturing real-time surface reflectance and computing
precise atmospheric radiative transfer corrections.
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DEFINING THE GOLDEN PIXEL:
IDEAL SITE ANATOMY

1 | SCALE

A 90x90m footprint, representing a <
3x3 array of the 30m Hyperspectral TN
Ground Sampling Distance.
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2 | SURFACE PROPERTIES

>0.3 surface reflectance for high
Signal-to-Noise Ratio.

Non-cultivated, temporally

invariant, and highly spatially

uniform (coefficient of variation < 3%).
= |

TOPOGRAPHY & ATMOSPHERE

Flat terrain at high altitude to minimize
aerosol loading.

Arid region with low cloud cover
probability, located far from large
water bodies to minimize water vapor.

4 | LOGISTICS

Vast buffer zones surrounding
the perimeter to eliminate
shadow casting and
atmospheric adjacency effects
from nearby objects.




The Spectroradiometric Field Loadout

T-Minus 24 Hours: Complete pre-deployment checklist.
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Qé STABILITY: Tripod with precision bubble
level + pistol grip & monopod.
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POWER: 2x Charged Instrument Batteries
+ 2x Charged Laptop Batteries.

5 BASELINE: Clean, unscratched Spectralon
White Reference Panel.

- CORE: ASD FieldSpec Spectroradiometer

(recently calibrated, 350 — 2500nm).

<> LOGISTICS: Field laptop with RS3 software,

GPS unit, and dark operator clothing to
prevent spectral contamination.
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Instrument Thermodynamics: The Warm-Up Mandate
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Unusable Data - Lt

/ High Noise & Drift Optimal

Approaching Collection Window
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HOT SWAP: Change to a fresh battery now to

| ensure unbroken thermal stability during the
satellite overpass window (must target +/- 1 hour
of local time descending node).

Detector Temperature Stability

0 30 60 90 120
Time (Min)
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RS3 Telemetry and Configuration Sequence

(robutel— pr——

FILE ARCHITECTURE MODE SELECTION AVERAGING INTEGRATION

Create directory: |
SiteName_DDMMYYYY_LAT LON -

Set base filename - 7/ \&
(e.g., target1_grass). - : '
Activate - Save AS SPECTRUM SAVE DARK CURRENT WHITE REFERENCE SPECTRUM

i " [ 2 X
LAILIRAIES Gt filesto Sava » Configure integration averaging
for optimal signal-to-noise ratio
to 10. :
before proceeding to the transect.
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The Solar Geometry Stance

Overhead View %
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’/ OPERATOR \
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p 4 Incorrect Stance
| (Shadow Cast)

Profile View

Aperture locked facing
absolute nadir. Extend
monopod at full arm’s
length to prevent
bidirectional reflectance
(BRDF) errors.

Solar Incidence Angle

_ Instrument Nadir\
| & =

Maintain consistent instrument height and orientation.
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Establishing the White Reference Baseline

Distance Lock —

Strictly 10-20 cm clearance.
The projected footprint must
be sufficiently smaller than
the panel.

The Leveling Warning

Unlevel panels introduce up to
0.8% error per degree of tilt.

The Interface Check

1.0
100% Reflectance

Press the ‘WR' button ONLY when this perfectly flat horizontal
alignment is achieved across the spectrum.
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The 90x90m Transect Choreography

THE ARENA

98x90m square representing
a 3x3 array of 30m
satellite pixels.

THE BURST ZONES

Each transect contains 3
distinct "Burst Zones".
Each zone covers 30 meters
of distance.
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THE GRID

6 vertical walking paths,
spaced exactly 15 meters
apart.

Entire grid oriented
congruent to the satellite
orbit inclination

(approx. 8 degrees).

THE PACE

Walk at a constant pace for
30m. Capture 10 spectra
(with 20-30 integrations
each) triggered by the
spacebar during the
continuous motion.

G Re-optimization
@ White reference measurement
@ Start measurement (10 spectra with 20-30 integrations)

! Continuous transect measurement
- Walking path
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The Micro-Routine: Prevent Temporal Drift

02: OPTIMIZE (OPT)

Press the OPT button over
the white reference panel.

01: PAUSE ﬁn

Halt physical movement
exactly at the start of the
15m transect line.

This forces the instrument
to adjust its gain for the
exact current lighting
conditions. Egﬂg,

N

WARNING:

Minute changes in cirrus
cloud cover or sun angle
occur constantly.
Skipping re-optimization
corrupts the Golden Pixel.

This loop must be executed
before EVERY SINGLE ONE
of the 6 transects.

83: REFERENCE (WR)

Read the white reference
panel. Wait until the software
line flattens completely at
| 1.0. Save the calibration

baseline.
./r____

04: WALK /N

Step onto the line and
execute the 30-meter burst
measurement at a steady,
constant pace.
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The Error Diagnosis Matrix

Symptom (On-Screen)

Slanted or highly noisy
White Reference line (fails
to sit flat at 1.0).

S

Cause (In-Field)

Unlevel Spectralon panel,
or operator’'s shadow is
encroaching on the panel.

V

Correction

Re-level panel using the
bubble. Verify 90-degree
perpendicular solar stance.

Sudden signal drops or
shifting overall spectral
signatures mid-transect.

Insufficient thermodynamic
warm-up, or variable,
undetected cirrus cloud
cover.

Verify instrument has run
for full 60 mins.
Re-optimize (OPT) over the
panel immediately.

Unusually high signal
peaks isolated to specific
wavelengths.

[

-

Atmospheric adjacency
effects from operator’'s
bright clothing or nearby
reflective objects.

e Ny i Ny —

Ensure operator is wearing
dark clothing. Extend
monopod further away from
the body.
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Data Chain of Custody: Post-Processing

Raw Inputs Processing Filter Final Deliverable
ENVI Spectral Library

N\ (*.bsq + x.hdr)
x.asd NN
(Bawfbate] P AN P « —
, /‘\ \ ‘ E%é:“f "
viewSpec / Ty
— correction ;;;: t;: z :’NI Spectral Library
interTease = beq
wedps: 00 e e
(Telemetry) s e Conpe, v v o)
spectra names3e( 'Oate 10 62 317', ‘'Cate 15 81 17, “Ueto
veyelengin-(180.8, 461.6, 462.8, A03.6, 4085.6, 460.8, 4
Field Metadata
(cloud position,
v1sun11tyf Visual/statistical inspection. Spatial coordinates, precise
warm-up time, Incorrect spectra sorted out. GPS time, and wavelengths
fore-optic used). GPS offsets corrected against perfectly merged into the
high-resolution reference data. spectra attributes.
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| Convergence

The Golden P
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TRACEABILITY IS NOT A MACHINE. IT IS A DISCIPLINE.

Global climate models and
multi-billion dollar missions
rely entirely on the flawless
execution of ground truth.

" W

Eliminate the variables.
Protect the pixel.
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