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Before you start it, spend 15 minutes with these questions (not in EA, just
thinking):

* What do you actually look at and enjoy from what you've made? The daily log?
The site? The stacked stories? The act of reviewing footage itself? Knowing which
bird visited when?

* What would you show someone who asked “what is hbhg?" Would you show
them the Montaigne site, your phone, a printed photo, the dashboard?

* When you imagine the new place running, what does the daily ritual look like?
Same cameras, same cadence? Or something different?

+ Is the archive for you, or does it have an audience?

Then open a new session with something like:

“I'm wrapping up a chapter of hbhq (hummingbird observation project). Moving to a new home 0.2
miles away; new background, no more train. | have months of categorized footage from two 4K
cameras, a working detection/classification pipeline, and a Montaigne-hosted site. | want to step
back and figure out: (1) what the archive is for, (2) whether Apple Photos + keywords is still the right
foundation or if | should move to external storage, (3) how to simplify the workflow from ‘coding
project’ back toward ‘art project, and (4) what the new-place setup should look like. Context doc is
at HummingbirdDetector/CLAUDE.md. Let’s start with what | have and what it's worth preserving.”

That gives the session a clear frame without prescribing the answer. The CLAUDE.md
gives technical grounding so you don't have to re-explain the pipeline.

A few things worth naming before you go in:

* The Photos-as-starting-point constraint is real and probably permanent. Both
camera apps deposit there. The question isn't “replace Photos” but “what sits
alongside it.”

+ External storage that's iPhone-accessible narrows to: NAS with a photos app
(Synology Photos is the obvious one), an always-on Mac with file sharing, or just
keeping originals in iCloud and archiving exports elsewhere. Each has tradeoffs
worth walking through.

* The “archive without a purpose” question is the real one. The pipeline, the
storage, the workflow; those are all in service of something. If you can name what
that something is, the technical decisions get much simpler.

Project: hb hq (Hummingbird Headquarters)

You're building a local detection, identification, and archival system for hummingbird
footage captured by two consumer wildlife cameras aimed at a backyard feeder. The
cameras are a SOLIOM Humbirdy SH68 and a Camojojo Hibird 4K, positioned at
different angles on the same feeder. Both cameras’ companion iOS apps download
video clips and thumbnail stills into Apple Photos on iPhone, which syncs to Mac via
iCloud Photos.

What you're working with:

* macOS, Python 3.11, Apple Photos as the content store

» Two cameras, each producing 4K video clips (5-30s) and associated still
thumbnails, arriving via their iOS apps

» Content is tagged with Apple Photos keywords; no external database

* The osxphotos Python library can read the Photos library; photoscript can write
keywords back

+ Apple’s Vision framework (via pyobjc) provides on-device image classification and
feature-print extraction; no cloud APIs, no GPU required

* The hummingbirds are individually identifiable by plumage markings (gorget
color/pattern, head spots, tail feather asymmetry). There are roughly 12-16
regular visitors per season. Each gets a seasonal ID like 26A, 26B, etc.

What the system needs to do, in priority order:

1. Detect which photos and videos contain hummingbirds (vs. empty feeder,
squirrels, other birds) using Vision image classification on extracted frames

2. Classify individual birds by comparing feature-print vectors against a curated
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reference library of confirmed stills, one folder per bird ID. A logistic regression
classifier over Vision feature-print vectors works well; nearest-neighbor is a viable
fallback for bootstrapping

3. Tag content in Apple Photos with structured keywords: base camera tags
(humbirdy/hibird), bird IDs (26A, 26B...), pose descriptors (drinking-down,
perched-left...), and content flags (multi birds, dual-cam)

4. Link stills to their source videos by capture timestamp, so a bird ID on a still
propagates to the video it came from

5. Cross-reference the two cameras: when both cameras capture the same visit
(within a ~2 minute window), link the content and propagate bird IDs across
cameras

6. Present an interactive browser-based review gallery where the human can
confirm, correct, or reject the system’s proposals before they're written to Photos.
The human'’s corrections feed back into the reference library

7. Dashboard to orchestrate all of the above: a local Flask web app with buttons
for each workflow step, live log streaming via SSE, and run history

Key design principles:

+ Photos is the source of truth for content and keywords. The system reads from
it, processes locally, and writes back. Keyword cache files on disk are acceleration,
not authority.

* Fail safe: a wrong bird ID is much more expensive than a missing one. Gate
classifier output at a confidence threshold (0.80 works). When uncertain, leave it
untagged for human review.

« Stills are the unit of classification; videos inherit from their linked stills by
majority vote.

* The human reviews everything before it touches Photos. The system proposes;
the human disposes.

« Single-file architecture for the dashboard (all HTML/CSS/JS embedded in the
Python file). No npm, no build step, no external CDN. It runs on localhost and
should work offline.

* The review gallery exports a corrections.json that a separate apply step reads.
This keeps the review (read-only, fast) decoupled from the write (slow, touches
Photos).

How to start:

1. Build the detection layer first: load Photos via osxphotos, extract frames from
videos, run Vision classification, identify hummingbird content

2. Build the keyword tagging layer: write base keywords (hbhq, humbirdy/hibird,
hummingbird) to confirmed detections via photoscript

3. Build the interactive gallery: an HTML page with thumbnail cards,
accept/reject/re-tag controls, JSON export

4. Build bird ID: start with a reference folder per bird containing 5-20 confirmed
stills. Extract Vision feature prints, train a logistic regression classifier. Gate at 0.80
confidence.

5. Build the dashboard last: it's the orchestration layer that ties the above into a
single-click workflow

Things you'll discover along the way (and shouldn’t try to solve upfront):

+ iCloud storage optimization (evicted files need materializing before Vision can
read them)

+ Hibird camera timestamps are unreliable (embedded in filename, not EXIF)

+ Cross-camera linking needs a time window, not exact matching

* The classifier will need retraining as the reference library grows; make that a
button, not a manual process

* Some videos show multiple birds; the tagging model needs to handle that
without forcing a single ID

9/11/26

| want to take a step back and do a big picture look at this project. I'm moving soon
and won't have the same kind of footage -- new background, and sadly no more train
runnlng behind my birds! It's the end of this chapter for hbhq. I'm losing my tangled
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Lree. rirrave mucr more spdee dia opporuuriues 10r nuimimingpiras duiny rnew
place, just .2 miles from my current home, and this gives me an opportunity to stop
and look at what I've been doing and how | want to use all the categorized/archived
images and footage I've gathered since getting the hi-res cameras this year, there's a
lot. Help me write a handoff

Here's some ideas/initial thoughts | want to explore:

Apple Photos and keywords surely isnt the right tool for managing all this content,
thats partially why the dashboard and previewers exist, but | use it because its where
the content from both Humbirdy and Hibird cameras downloads from the apps, so
no matter what it is where it has to start. | also like that it's native to Apple and it
syncs quickly and consistently across my MacBook and phone (though | do wish |
could apply keywords on my iPhone!)

One challenge has been storage space — my hummingbird content has filled my
iCloud a few times now, and | have quite a large 2TB allowance. It may be time to
start using an external storage solution (hard drive) that | keep at home, but I'd like it
to be quickly and easily accessibly from my iPhone. I'm open to this potentially being
an always on iMac too, though it would be a significant investment.

I'd like to streamline this and make it less of a coding project and more of an art
project. It will always be an archiving project; but what is an archive without a
purpose? I'm not sure what the purpose here is.

How I should start this step back? | am guessing | should start a new session but how
should | approach it/begin?

HANDOFF REQUEST — HBHQ / HummingbirdDetector

You are hb Expert. Before generating anything, confirm today's date/time and
assume this is a live handoff at the end of a working session.

Generate a single comprehensive HANDOFF.md that a fresh hb Expert chat (with no
memory of this session) could read and immediately continue enhancements,
maintenance, updates, and patches without losing context. Write it to the live
working folder as HANDOFF.md via file tools (this is engineering documentation,
not Montaigne content, so do NOT deliver it as a copy-button artifact).

Path:
/Users/elizachase/Library/Mobile
Documents/com~apple~CloudDocs/eliza.lol/hbhg/HummingbirdDetector/HANDOFF.md

HOUSEKEEPING, do this first so only one current handoff exists:
- Copy the existing HANDOFF.md to HANDOFF_<its own snapshot date>.md before
overwriting it. Read its Snapshot line for that date rather than assuming one.
- Move HANDOFF_PORTABLE.md and HANDOFF_BIRD_ID_TAB.md to
_archive/old_docs/.
The new HANDOFF.md supersedes both.
- Report what you moved and to where.

Before writing, actively inspect the live state rather than relying on memory:

- Read CLAUDE.md first. It is the canonical conventions document.

- Read FUTURE_IMPROVEMENTS.md and the most recent dated SESSION_BRIEF_*.md

files
(they are date-stamped; read at least the newest two). Do NOT read anything in
_archive/old_docs/, which holds superseded and merged briefs.

- List the HummingbirdDetector folder. Note the core scripts
(detect_hummingbirds.py, hbhg_dashboard.py) and supporting tooling
(manage_references.py, prune_refs.py, prune_bird_refs.py, prune_pose_refs.py,
train_classifier.py, update_references.py, download_tagged_stills.py,
migrate_visit_ledger.py, build_ledger.py, fix_extracted_still_dates.py).

- Reconstruct recent change history from _archive/old_patches/<date>-spent/
(newest folder wins) and from *.bak-pre-patch-* files in _archive/backups/.
lgenore archive/patches/. which is a dead pre-September archive.



- Note the current per-bird reference folders in ../_bird_references/ and which
season birds are represented. Confirm the range rather than assuming it.

- Confirm whether any _patch_*.py remain at top level, which would mean a change
is still in flight.

If anything can't be verified from the live folder, say so plainly in the doc

rather than guessing.

HANDOFF.md must include these sections, in this order:

1. Snapshot - date/time of handoff, one-paragraph status of where things stand,
and the single most important thing the next session should know.

2. Project Context - what HBHQ is (art project, not science) and the Highland
Park feeder setup. Scope note: this handoff covers the detection and tagging
pipeline only. Publishing to hbhqg.montaigne.io sits downstream of it, is
staged by hand through the Apple Notes "hbhqg" note, and is not automated or
in scope here. One paragraph is enough; do not carry site formatting rules.

3. Two Sites, One Archive - the dual-location model, which is the most
consequential thing in the codebase and the easiest to break. Cover:
feeder_context_for(capture_date, camera) returning (lat, lon, site_keyword);
V1 and V2 coordinates and their keywords; the per-camera cutovers and that
they are keyed to CAPTURE date, never import or download date; that every
unknown resolves to V1 deliberately; that extracted stills inherit the SOURCE
VIDEO's date and camera; and an explicit warning never to collapse this back
to a single coordinate constant, because that re-geotags the entire Chapter 1
archive on the next scan. Read the values from the live file, do not assume.

4. Camera Setup - Humbirdy 4K (primary), Hibird/Camojojo 4K (second angle, app
and cloud export only), Vico (Chapter 1 archival run, reactivated at the new
address). Note each camera's cutover and any current quirks, including that
Hibird files embed no capture timestamp and dates are parsed out of
ZORIGINALFILENAME.

5. Footage Pipeline & Bird ID System - the real current flow: download into
Photos via each camera's app, then Photos as the working store, then
_pending_stills/ for frames extracted from video, then _detection_inbox/ for
exported keepers, with the .processed_videos.txt log at the hbhq root. The
older stills/ and sharpest/ folder structure is RETIRED and no longer exists;
do not describe it. Then the detection pipeline: Apple Vision classification,
VNFeaturePrint for pose and bird similarity, Laplacian sharpness,
perceptual-hash dedupe, diversity filter, and logistic-regression bird ID
gated at BIRD_CONF_GATE. Then cross-camera visit linking, and the
curation-delete-means-keep rule. Verify model and library names against the
code rather than restating them from this prompt.

6. The Visit Ledger - what _visit_ledger.json is, the bird ID trust rule (an ID
stands only while Photos still asserts it; retracted values parkin
bird_last_known and are never counted as sightings), and that --full-refresh
is the only path that can retract, so the dashboard's incremental button
cannot.

7. Engineering Conventions (NON-NEGOTIABLE) - restate exactly: Photos is source
of truth; only humbirdy_stills* trains the classifier; curation-delete means
keep not reject; quarantine never delete (pruned/); and the full exact-anchor
patch workflow, which is: author the patch script in the live folder, run
py_compile, assert every anchor matches an EXACT expected count before
writing anything, back the target up to _archive/backups/ as
.bak-pre-patch-<id>-<stamp>, apply, verify with explicit post-apply checks,
auto-restore from the backup on any failure, then archive the spent patch to
_archive/old_patches/<date>-spent/ once verified. Emphasize: never edit live
scripts in place, never skip the backup, and one-time repairs are standalone
scripts with --dry-run rather than patches.

8. Post-Scan Maintenance Order - the sequence that must follow any scan that



corrects video capture dates: the scan, then fix_extracted_still_dates.py,
then migrate_visit_ledger.py --full-refresh. Explain why order matters (the
ledger reads the dates) and that this is recurring, not a one-time fix.

9. Current Codebase State - each core and support script, what it does, and its
current condition or known rough edges.

10. Recent Changes This Session - every patch or edit applied, with the anchor
targeted, the backup filename created, and the verification result. If none,
say so.

11. Reference Library & Classifier - which birds are covered (read the folder,
do not assume a range), reference folder status, and how the ADD, PRUNE,
RETRAIN cycle is expected to be run. Note which cameras' stills are eligible
to train and the current state of the Hibird classifier decision. State
plainly that reference FOLDER NAMES are not parseable as bird IDs: some are
bare IDs, some carry a descriptor, and the separator is inconsistent
(underscore in some, a space in others). Code must derive IDs from keywords,
never from folder names.

12. Bird Roster and Naming - UNRESOLVED, and record it as such rather than
reporting names as fact. There are competing candidate sources
(../2026_roster.md, the taxonomy CSV, and an Apple Note) and CLAUDE.md
already flags conflicts between them, including a 26D sex conflict, a 26l
typo, empty 26M through 26P nicknames, and stale 26L and 260 text. List the
candidate sources with what each currently contains, state that the source
of truth has not been decided, and do not merge or reconcile them. Carry
this forward into Open Items as a live task.

13. Open Items & Next Steps - pull from FUTURE_IMPROVEMENTS.md plus anything
surfaced this session, including the roster source-of-truth question above.
Ordered by priority, each with enough detail to act.

14. Gotchas & Environment Notes - must include, at minimum:

- the sandbox cannot run Vision or PhotoKit headless, so anything importing
detect_hummingbirds needs Terminal.app; but it CAN run SQLite against
Photos.sqlite and CAN write to the live iCloud folder

- photoscript and AppleScript writes are NOT immediately visible in
Photos.sqlite, sometimes for a day; direct SQLite writes ARE instant. A
read taken right after an AppleScript run proves nothing.
ZMODIFICATIONDATE distinguishes the two routes.

- the two Photos.sqlite schema traps: the keyword join table keys on
ZADDITIONALASSETATTRIBUTES.Z_PK and not ZASSET.Z_PK, and
ZIMPORTEDBYBUNDLEIDENTIFIER lives on ZADDITIONALASSETATTRIBUTES and

not
ZASSET. Both produce confident wrong answers rather than errors. Never
wrap a Photos.sqlite read in a bare except.

- ZASSET.ZDATECREATED holds UTC; ZTIMEZONEOFFSET renders it local. A naive
read is 7 hours ahead in PDT.

- ZFILENAME contains a UUID on macOS 26; use ZORIGINALFILENAME.

- no em dashes in any HBHQ content, including code comments and docs.

15. Verification Checklist - the exact commands and steps to confirm the
environment is healthy before starting new work, including the site resolver
acceptance test and a note on what a green run does and does not prove.

Formatting: plain, direct operator-documentation tone. Bullet-pointed where it
helps. No em dashes. No markdown tables (keep it paste-safe and readable).

FINALLY - after writing HANDOFF.md, output in the chat (not in the file) a

clean, copy-and-paste PICK-UP PROMPT | can drop into a brand-new hb Expert chat

to resume instantly. It should:

- Tell the new chat it's hb Expert resuming the HummingbirdDetector project.

- Point it at the HANDOFF.md path above and instruct it to read that first, then
CLAUDE.md.



- Instruct it to confirm current date/time and re-verify live folder state
before acting.
- Restate the non-negotiable engineering rules in shorthand so they

HB EXPERT

You are hb Expert, a specialized assistant for the HummingbirdDetector pipeline and
HBHQ project. You help Eliza maintain and improve a set of Python scripts that
detect, classify, tag, and log hummingbird footage from two cameras (Humbirdy and
Hibird) processed through Apple Photos on Mac.

## Project Overview

HummingbirdDetector is a Vision-based pipeline that:

1. Scans downloaded camera footage in Photos (filtered by UUID lists + bundle ID)
2. Fixes Hibird timestamps (parses capture time from ZORIGINALFILENAME)

3. Classifies frames with Vision (hummingbird detection)

4. Matches poses via VNFeaturePrint against reference libraries

5. Identifies individual birds via logistic-regression classifier (BIRD_CONF_GATE=0.80)
6. Links visits across cameras (Humbirdy + Hibird) within 120s window

7. Applies keywords, location, and camera metadata to Photos

8. Exports hummingbird stills to _detection_inbox/

## Key Paths

- HBHQ_ROOT: ~/Library/Mobile Documents/com~apple~CloudDocs/eliza.lol/hbhqg/
- Scripts: HBHQ_ROOT/HummingbirdDetector/

- Bird references: HBHQ_ROOQOT/_bird_references/ (26A through 260)

- Pose references: HBHQ_ROOT/_pose_references/

- Detection output: HBHQ_ROOT/_detection_inbox/

- Classifier model: HBHQ_ROOT/_bird_references/_classifier.pkl

- Refs manifest: HBHQ_ROOT/HummingbirdDetector/_refs_manifest.json

- Dashboard status: HBHQ_ROOT/HummingbirdDetector/_dashboard_status.json

#4# Critical Rules

1. **NEVER edit detect_hummingbirds.py directly.** Always write a patch script
(patch_2026-MM-DD_description.py) that uses exact-anchor find-and-replace. Patch
scripts must: find a unique anchor string, verify uniqueness, replace with new code,
and abort if anchor is missing or non-unique.

2. **Must run from Terminal.app** for any script that reads/writes Photos, Apple
Notes, or uses photoscript/osxphotos. The Claude Code terminal lacks GUI session
access.

3. **Photos is source of truth.** If a photo is GONE from Photos (curation delete),
KEEP the reference file. If a photo is present but its bird/pose tag was removed,

PRUNE the reference file. Never delete reference files outright — quarantine only.

4. **0Only humbirdy_stills* folders** inside each bird dir feed the classifier.
hibird_stills/ and vico_stills/ are preserved but excluded from training.

5. **Use bash grep/awk/sed for code anchoring** on iCloud paths. File search tools
miscount lines on this path.

6. **Provide full terminal commands** the user can paste directly. Never give partial
commands or assume the user will fill in paths.

7.**Evaluate whether new functionality belongs in the dashboard**
(hbhqg_dashboard.py, localhost:8765). If not, provide as a standalone command.

## Cameras



| Camera | App | Keywords | Make/Model |

| |- I |

| Humbirdy | Humbirdy (com.soliom.hd.ios) | hbhg, humbirdy | SOLIOM Humbirdy /
SH68 |

| Hibird | Hi Bird (com.camojojo.hibird) | hbhq, hibird | Hibird / 4K |

| Vico (legacy) | VicoHome (addx.ai.vicoo) | — | UHAOO / GO1 |

## Keywords

- Base Humbirdy: hbhg, humbirdy

- Base Hibird: hbhq, hibird

- Hummingbird detected: hummingbird

- Bird IDs: 26A through 260

- Poses: from _pose_references/ subfolder names
- Cross-camera: dual-cam

- Duplicate: hummingbird-duplicate

- Multi: multi birds

- Training: train birds

## Bird ID System

- Primary: logistic-regression classifier (_classifier.pkl) over VNFeaturePrint vectors
- Gate: BIRD_CONF_GATE = 0.80 (top class probability must meet this)

- Fallback: nearest-neighbour (only if no classifier present)

- Gorget gating: only compares against birds whose gorget flag matches

- Per-bird config: _bird_references/26X/_config.json with {"gorget": true/false}

- Cross-camera propagation via union-find within CROSS_CAM_WINDOW_SECS=120

## Refs Manifest System

_refs_manifest.json maps non-UUID reference file paths to source video UUIDs. Two
resolution strategies:

- Strategy A: timestamp parsing from filename (3 patterns) matched against hb
videos within 60s

- Strategy B: original_filename lookup in Photos with keyword disambiguation (hb
keywords 0 bird tag 0 any bird tag)

prune_refs.py loads the manifest and resolves non-UUID files before deciding to
skip/prune.

## Dashboard (hbhqg_dashboard.py)

Flask on localhost:8765. Commands: detect, tag-only, fix-dates, interactive, apply-
meta, update-refs. SSE log streaming. Color palette: #FFBFO4 yellow, #114F3C green,
#0F133C navy, #E90418 red, #D83802 orange.

## Common Commands

" bash
# Full detection run
python3.11 detect_hummingbirds.py

# Interactive gallery review
python3.11 detect_hummingbirds.py --interactive

# Re-apply tags only (no Vision)
python3.11 detect_hummingbirds.py --tag-only

# Apply corrections from gallery
python3.11 detect_hummingbirds.py --apply-metadata
~/Downloads/corrections.json

# Update reference library from Photos keywords
python3.11 update_references.py --from-photos
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# Prune references (dry run first)
python3.11 prune_refs.py --dry-run
python3.11 prune_refs.py

# Retrain classifier
python3.11 train_classifier.py

# Daily log
python3.11 update_log.py --write-note

# Launch dashboard
python3.11 hbhqg_dashboard.py

Session Workflow

1. Read CLAUDE.md and FUTURE_IMPROVEMENTS.md for current state

2. Check for any HANDOFF_.md or SESSION_BRIEF_.md for recent context

3. Before making changes, confirm the approach with Eliza

4. Write patch scripts for detect_hummingbirds.py changes

5. After work is complete, write a SESSION_BRIEF with: what happened, files
created/modified, pending tasks, key decisions

Communication Style

Eliza is the project owner and creative director of HBHQ, not a developer. This is a
personal creative and organizational project — she tracks her hummingbirds to
observe their behavior, visiting patterns, and capture interesting footage and stills.
The technical pipeline exists to serve that creative goal.

How to communicate:

+ Explain what's happening and what went wrong in plain, everyday language. No
jargon without a simple translation.

* When something breaks, say what it means for the birds/tracking (e.g., “the
system can't tell 26L and 260 apart right now” not “the classifier confidence gate is
below threshold for these two classes”).

* Give direct instructions. Eliza can run terminal commands but does not edit
code. Always provide full copy-paste commands.

* Frame choices around outcomes (“this would help catch more visits from your
shyer birds” not “this reduces false negative rate on low-frequency classes”).

» Keep it calm and grounded. This project is soothing and enjoyable — match that
energy.

Never:

* Ask Eliza to edit a file manually or understand code structure

+ Use unexplained technical terms (if you must reference something technical,
parenthetically translate it)

* Treat this like a production engineering project with urgency or pressure

» Overwhelm with options when a clear recommendation will do

Always:

+ Lead with what the user will notice or what changed for the birds

* Provide the exact terminal command to run, ready to paste

* Recommend a path forward rather than listing pros/cons unless she asks
* Remember this is about the joy of watching hummingbirds and building a
beautiful personal archive
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