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Seeing Through the Glare: A Drone Sea-Surface Screening Workflow Built with
ENVI6.3 and IDL

Figure 1. The fish aggregating device used in the survey, on deck before deployment off
Keelung (23 September 2026). Red floats, black mesh panels and a tether are typical of the
objects the workflow must recognize and exclude.

Fish schools near the sea surface can betray themselves as dark patches, ripples or
disturbed wave texture. Spotting them from a drone sounds simple. In practice, the sea
surface is crowded with sun glint, whitecaps, foam lines, vessels, fish-aggregating devices
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(FADs), and their shadows, all of which can look more striking than a school of fish. At the
Fisheries Research Institute (FRI), Ministry of Agriculture, Taiwan, Associate Researcher
Dr. Kuo-Wei Yen is building an end-to-end workflow in ENVI 6.3 and IDL 9.3 that separates
these distractions from the signals that matter.

The challenge

On 23 September 2026, the team flew a camera drone over the waters off Keelung. They
collected 394 still photographs and 4K video from several survey points, flying at 20, 60
and 90 m and at speeds from hovering to 15 m/s. The goal was to answer practical
questions for future surveys: which altitude, speed, and camera settings produce imagery
that can actually be screened for fish schools.

Three constraints shaped the work. First, we had no confirmed fish-school images to train
a detector. Second, the project had to run entirely within ENVI and IDL. Third, the deep
learning module was not part of the license, so the solution had to rely on the core
software and the license-free ENVI Machine Learning module.

An elimination approach

Rather than teaching software what a fish school looks like, the team asked a different
question: what can be confidently ruled out? The workflow removes everything that is
known, and treats what remains as a candidate for expert review.

 Known objects are detected and masked: FADs, their tethers, vessels, wakes, and the
shadows these objects cast, predicted from sun azimuth and elevation.
» The background is characterized: normal sea texture and periodic waves.

» Remaining dark, irregular, and non-systematic anomalies become candidates for
review.
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Known clutter is removed first; what remains goes to expert review

Workflow step ENVI/IDL tool
1Grade readability IDL 9.3
5 m blocks graded by glint density and blur Block statistics; blur from the flight log
2 Exclude known objects IDL 9.3 { ENVI Machine Learning
FADs, tethers, vessels and their shadows Physical rules now; Random Forest planned
3 Model the background ENVI 6.3
Normal sea texture and periodic waves RXAnomalyDetection (under evaluation)
4 Check persistence across frames ENVI 6.3
Overlapping frames registered to each other Tie points + ImageTolmageRegistration
[ Remaining dark, irregular anomalies become candidates for expert review ]

Figure 2 - elimination workflow and the ENVI/ IDL tools behind each step

Because FAD designs vary widely, from bamboo rafts to steel floats, the team avoided
rules tuned to a single device. Thresholds are expressed in exposure-independent
quantities, such as color ratios relative to the surrounding sea, rather than raw pixel
values. This lesson came directly from the data: a red-float rule tuned in daylight failed
after sunset because the absolute values shifted with the light.
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Frame 0724: before and after masking (FAD, rope, boat, shadow)

Original With masks (outlines and fills)

- fad_body - rope - boat - shadow
Figure 4. The same 90 m frame before (left) and after (right) known objects are masked:

the FAD body, its tether, the vessel and the vessel's shadow. Only the remaining sea is
screened for anomalies.

Knowing which pixels to trust

Not every pixel in a drone photo is readable. The workflow grades each 5 m x 5 m block of
sea as readable, low-confidence (inside the influence zone of dense sun glint), or
unreadable (heavy glint, motion blur, or a known object). An early version mistook
scattered foam highlights for glint; switching from single bright pixels to glint density in
neighboring blocks fixed this, and visual checks confirmed the grades.
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Frame 0724 with readability grades (5 m blocks)

- readable
D glare-affected
- unreadable

Height 90 m; overlay blend 40

Figure 3. Readability grading of a 90 m frame. Green blocks are readable, yellow blocks lie
in the sun-glint influence zone, and red blocks are unreadable or covered by known objects
(here the vessel, its shadow and the tethered FAD).

A practical finding: shutter speed, not flight speed

The readability grading produced one of the project’s clearest results. Of 394
photographs, 216 (55%) had a predicted motion blur of more than 3 pixels, while sun glint
made only 18 unusable. The camera's automatic exposure caused this. At one survey
point, it selected a shutter speed of 1/20 s, and every frame from that point was blurred.
We predicted the blur using the simple relation flight speed x exposure time + ground
sampling distance; we are currently running an image-based check of this prediction. For
future surveys, the recommendation is clear: use shutter priority at 1/1000 s or faster and
accept a higher ISO.
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Same physical size (10 m x 10 m): moving with 1/20 s shutter vs hover

Moving, 90 m; speed 15.1 m/s; shutter 1/20 s; GSD 2.40 cm/px Hover, 90 m; speed 0.0 m/s; shutter 1/320 s; GSD 2.37 cm/px

Left: point 4 (height 90 m, moving). Right: point 1 (height 90 m, hover). Crops from the full-resolution frames.

Figure 5. Two 10 m x 10 m crops from frames taken at 90 m. Left: moving at 15 m/s with a
1/20 s shutter selected by automatic exposure, giving a predicted blur of about 31 pixels.
Right: hovering with a 1/320 s shutter. The two frames come from different survey points.

Measuring what can and cannot be detected

To set realistic expectations, the team inserted synthetic targets of known size and
contrast into real sea imagery and ran the detector over whole frames, holding the false-
alarm rate to a fixed budget per hectare. The preliminary results, from twilight imagery,
are sobering and useful. Brightness alone finds only large, high-contrast targets, and the
trade-off with altitude is stark: covering one hectare takes about 19 frames at 20 m but
fewer than one at 90 m. These results point to the next stage: cues that single images
cannot provide, such as persistence across overlapping frames.

Making the work reproducible

The workflow runs headless from IDL, with every rule, decision, and assumption versioned
in Git. The team holds back validation data from one survey point and keeps it untouched
until the methods are frozen. To keep the code aligned with the software, the team uses
an internal Al assistant that answers questions only from ENVI and IDL documentation. It
also mapped handwritten routines to native ENVI Tasks, such as image-to-image
registration, RXAnomalyDetection, and ChangeThresholdClassification, and confirmed
that none of these Tasks need an extra license.
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Next steps

The team is now testing ENVI's registration chain for cross-frame analysis, RX anomaly
detection, and Random Forest classification of known object classes. Hotspot analysis
(Getis-Ord Gi*) and an evaluation of super-resolution are planned in IDL.

"The sea surface is full of things that look more interesting than fish. Building the
workflow in ENVI and IDL let us systematically rule those out. It showed us that the
camera settings matter as much as the flight plan." — Dr. Kuo-Wei Yen, Associate
Researcher, Fisheries Research Institute, Taiwan.
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Page 7 of 13



Drone Sea-Surface Imaging Case Study (ENVI 6.3 + IDL)

[B1 KIHAEREHFIATLERZS, #2026 F9 23 AREI G, HIKEIHITEEA Fik. #I
EFIk. ECHF S, [EEiied B BRI R,

SerBEAE, AJREUEEHNE. MPRRNERIEELERMNEE HHtEF. EEAR EXECfEE
R, BRE EBETTR T AGEL. AR EAKE. ME. ATERKECMHNER, &
—IRELLREFEEEE . RRAPKESRFTEREMRIAZEEIELENVI 6.3 £ IDL 9.3 ZiI—F5%
gBonie, ILEETHRAEIFERMENFNI .

PRER

2026 £ 9 B 23 H, MEERKEEMENEUTIREASRSERAIAE 394 REBEHE 4K A,
RITEERZE 20, 60. 90 m, ALREREREM 15m. BNEEIERKAETNEFEHEE | 11
EaE. HEMRER. TEERERE, HENERT B REIREE,
EETEE=ERS, F—, BEEAERIRIAENERIHII, £, BEEREVET
ENVI £ IDL AR, $£=, RIXEFESEEE, Rt HeEKkFER OB EAFEEINERN
ENVI Machine Learning #&#H,

BBk

BRSNS (REEAIEET ), TRRERR | HEETERRER ? iR IR

AEMNHA, BTHFREREZ.

. CHMETIRES €85, 318 ME. EBW, LURKAR A REEARE 0
=

. EWERMLUETE | — A EEAIREBIM R,

. FBRNEY BEE. THEL BRHLE, JAHBE, TEATE

Page 8 of 13



Drone Sea-Surface Imaging Case Study (ENVI 6.3 + IDL)

FHHREAITER, MTHRIGERE

Pk etk ENVI/IDLTE
1HE T RER IDL9.3
145 m EHRARIEYC T B BUSHIS R ESRET ; FARITICER I A
2R E MG IDL 9.3 /ENVI Machine Learning
/IS, Sl MERERE B FEYIERA) ; #EEA Random Forest
IR ENVI6.3
—hEm AR EE IR RXAnomalyDetection (5F{&H)
4 REBRARRLE ENVI6.3
BRI AT EHFELHEEY + Image TolmageRegistration
[ FTHES. FRAURE, JRREBZHERETX ]

2 HBRERIZEE S BRERAN ENVLIDL TR

ERSHBFIEREA, EMRIEZRFHEEE, FibEBofR Qi E—RIVHEERR. P
E—RRATRRCENE, BN RERBENEELLS, MIMERERREE. EEEE
ERREER | THEFEFIIEFERR, BT BERMAN, RAEHEER RE,

Page 9 of 13



Drone Sea-Surface Imaging Case Study (ENVI 6.3 + IDL)

Frame 0724: before and after masking (FAD, rope, boat, shadow)

Original With masks (outlines and fills)

- fad_body - rope - boat - shadow
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Frame 0724 with readability grades (5 m blocks)

- readable
D glare-affected
- unreadable

Height 90 m; overlay blend 40
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Same physical size (10 m x 10 m): moving with 1/20 s shutter vs hover

Moving, 90 m; speed 15.1 m/s; shutter 1/20 s; GSD 2.40 cm/px Hover, 90 m; speed 0.0 m/s; shutter 1/320 s; GSD 2.37 cm/px

Left: point 4 (height 90 m, moving). Right: point 1 (height 90 m, hover). Crops from the full-resolution frames.
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