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1. What is WaveformMatcher

WaveformMatcher is a macOS application designed to solve the synchronization problem between video
clips shot on camera and high-quality audio files (WAV) recorded separately on professional audio
recorders.

Core Functionality
Analyzes audio waveforms from both video and WAV files
Automatically finds matching sync points using Audio Fingerprinting technology
Uses Timecode for matching when valid timecode data is available

Exports FCPXML files ready for immediate import into Final Cut Pro



2. Why Use WaveformMatcher

The Problem in Video Post-Production

In professional film and video production:
Cameras record reference audio (scratch audio) of lower quality
Sound Department records actual production audio on high-quality devices (Sound Devices, Zoom, etc.)
as WAV files

The Challenge: When you have dozens or hundreds of clips, you must:

1 Match each video clip with its corresponding WAV file

2 Synchronize them frame-accurately

3 Do this manually in Final Cut Pro — which is extremely time-consuming

WaveformMatcher Solution

0 100% Automated — Analyzes and matches automatically
0 Accurate — Uses Audio Fingerprinting and Timecode
0 Time-Saving — Reduces hours of work to minutes

0 Ready to Use — Exports FCPXML that imports directly into Final Cut Pro



3. System Requirements

Operating System

macOS 14.0+ (Sonoma or later)

Required Software

Final Cut Pro (for importing results)

Required Files
FCPXML from Final Cut Pro (. fcpxml file or . fcpxmld package)

WAV Files from Sound Department (high-quality production audio)



4. Installation

A Important: App is Not Notarized by Apple

Since WaveformMatcher is an independent app that hasn't been submitted to Apple for notarization, macOS
Gatekeeper will block it on first launch.

Option 1 — Right-Click to Open (Recommended)

Go to System Settings — Privacy & Security

Click Open Anyway

Option 2 — Use Sentinel

For a friendlier option, advanced users can use Sentinel to remove the quarantine flag from apps they trust.

Only use this after downloading WaveformMatcher from the official GitHub repository.

Option 3 — Use Terminal

1 Open Terminal

2 Run the command (adjust the path to where you placed the app):

xattr —-dr com.apple.quarantine /Applications/WaveformMatcher.app

1 Open the app normally


https://github.com/alienator88/Sentinel

5. Interface Overview

When you first open the app, you'll see the main interface divided into 3 sections:

@)  Waveform Matcher

@ 0213022026 fepxmid

Waveform = @ Timecode

b Start Waveform Matching

Multicam &

114§ ed CIFm: 19:18.06:2

1,088

Audio (WAV)

Filename
n.csT01

)
11.1c6T01
1.1c7701
11.1c7102

11.1c8701

11.1c8T01

© Reset

11701
1c1m02

11703

1c2101

Main interface of WaveformMatcher showing the matching table and preview.

Main Components

Left Sidebar
FCPXML: Shows currently loaded file
Media Folder: Folder containing WAV files
Matching Settings: Sync mode configuration

Export Settings: Export configuration

Main Area
Clip Table: Lists video clips with match status
Waveform Viewer: Multi-channel WAV waveform display

Video Player: Video playback with Seek Bar



6. Standard Workflow

Step 1 — Export FCPXML from Final Cut Pro

Before using WaveformMatcher, you must export data from Final Cut Pro.

Event Export (Recommended)

1 Open Final Cut Pro

2 Go to Library - Right-click on desired Event
3 Select Export FCPXML

4 Save as . fcpxml or . fcpxmld file

Timeline (Project) Export

1 Open desired Timeline/Project
2 Menu File - Export XML

3 Select format as FCPXML

4 Save the file

Step 2 — Import FCPXML into WaveformMatcher

Four methods available:

Method A — Drag & Drop
Drag . fcpxml or . fcpxmld file onto the Import button in the app

Method B — File Menu
Go to File - Import FCPXML...

Or press Cmd+I

Method C — Workflow Extension (if installed)
1 In Final Cut Pro, open WaveformMatcher Workflow Extension
2 Drag Event or Timeline from Final Cut Pro into the panel

3 Main app opens automatically with data loaded

Method D — Open .wmproj File

Double-click »wmproj file in Finder (for previously saved projects)

Step 3 — Set Media Folder
The app needs to know where your WAV files are located:

1 Look at left sidebar, Media Folder section

2 Click Click to change folder



3 Select the folder containing all your WAV files

4 App will automatically scan for WAV files in that folder and subfolders

Step 4 — Choose Sync Mode

The app has 3 modes in Matching Settings:

® Waveform (Recommended to Try First)

How it Works: Analyzes audio waveforms from both video and WAV, then automatically finds matching
points
Best For:

Clips with clear audio recording

Situations without timecode

General production work

Settings:
Comparison Length: Length of audio to compare (default 48s)
Shorter = Faster but potentially less accurate
Longer = Slower but more accurate
Matched =: Minimum match score threshold for "matched" status (default 25%)

Low Conf. =: Threshold for "low confidence/uncertain" matches (default 25%)

How to Use: Click Start Waveform Matching button

® Timecode

How it Works: Uses embedded timecode recorded in video and WAV files for direct matching

Best For:
Cameras and audio recorders synced with timecode on set
Using devices like Tentacle Sync, Ambient Master Clock, Timecode Systems

Most accurate when valid timecode is available

Caution:
If timecode doesn't match, results will be incorrect

Verify both camera and audio recorded the same timecode

® Manual
How it Works: Skips automatic matching, opens Manual Sync for clip-by-clip manual work
Best For:

Clips where waveform matching failed

Reviewing and correcting app results



Work requiring highest precision

When you want to select WAVs clip by clip

Step 5 — Review Match Results

After matching completes, clips are organized into 4 tabs:

Tab Meaning

All Shows all clips

Matched Successfully matched clips (green
0

Review Matched but low score

Unmatched Failed to match

In each table row, you'll see:
Score: Confidence score (0-100%) — higher is better
Offset: Time shift required (in seconds)
Positive (+) = Video leads WAV
Negative (-) = Video lags WAV
Status:
0 Matched (green)
A Low Conf. (yellow)
0 No Match (red)

0 No Audio (gray)

Step 6 — Manual Sync (Adjust Unmatched Clips)

For clips in Review or Unmatched:

1 Double-click clip to open Manual Sync view

Manual Sync Interface
Navigation Controls

Video Controls:
» / 00: Play/Pause
J K'L: Rewind / Stop / Play (like Final Cut Pro)
J = Rewind (press repeatedly for faster speed)
K = Stop
L = Play (press repeatedly for faster speed)

<« »: Step frame by frame

Action
Overall view

Review offset for reasonableness

Should check with Manual Sync

Requires Manual Sync
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Space: Play/Pause (alternative)

Waveform Controls (Audio):
Click on waveform: Move audio playhead to that position
Drag on waveform: Precise audio scrubbing
Shift + mouse wheel: Pan waveform left/right
Option + mouse wheel: Zoom waveform in/out
Arrow keys: Step by audio frame

Reset: Return to default view

Video Seek Bar Controls (Zoom):
Focus video side, then press:
— / +: Zoom seek bar in/out
[/ 1: Pan visible range

0: Reset to show full clip

Snap Helper:
Hold Shift while dragging on waveform
Playhead will snap to:
Marker guides (purple lines)
Slate guides (yellow lines)

Existing marks

Setting Marks and Locking Sync

Play video and find desired sync point

Good points: Clap sound, clear speech, or prominent transient

Stop video at that point
Click 0 Mark on VIDEO side

Or press shortcut M

Play WAV and find same audio point
Look at waveform for matching peak
Click 0 Mark on AUDIO side

Or press shortcut M

When both sides are marked, Lock Sync button turns green [ Synced
Click Lock Sync to confirm

Offset is saved automatically

FCP Marker Guides (Marker Assistance)



If clips in FCPXML have markers set in Final Cut Pro:
Purple guide lines appear automatically at marker positions
If video and WAV have markers with matching names:
Use Marker Pair button appears
Click to automatically place marks from marker pair
If multiple pairs exist, click Next Pair to cycle through

Review then click Lock Sync to confirm

Note: Marker guides are assistants only — sync won't lock until you click Lock Sync

Step 7 — Configure Export

Return to left sidebar, Export Settings section:

Main Settings

Export As: Choose output format
Sync Clips (Recommended for general work):
Exports as <sync—c lip> pairs
Each clip has video and WAV synced together

Best for: General editing, Single camera

Multicam:
Exports as <multicam>
Organizes each camera as an angle in one file

Best for: Multi-camera shoots

Event Name:
Name of Event to create in Final Cut Pro
Default: Name of imported FCPXML file

Recommended: Use descriptive project name

Timeline FPS:
Frame rate of timeline in Final Cut Pro
Set to match your project (e.g., 24, 25, 30, 50, 60)

Important: If set incorrectly, clips will play at wrong speed

Resolution:
Output resolution

Choose: 720p, 1080p, 4K or Custom

Additional Options

Metadata From: Choose metadata source
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Video Clip: Use metadata from video file (Scene, Take, Camera Angle, etc.)

Audio (WAV): Use metadata from WAV file

Spatial Conform: (When clip resolution doesn't match output)
Fit: Scale clip to fit frame showing entire image (may have black bars)

Fill: Scale to fill frame (may crop image)

Trim To Video Area:
On (Recommended): Trim output to video-only range

Off: Keep full range (audio-only sections marked as Rejected)

Mute Mix Track:
On (Recommended): Mute video scratch audio in output

Off: Keep video audio (may cause double audio)

Auto Speed:
Appears when clip has Record Frame Rate metadata
Calculates speed automatically: Speed = Record FPS + Timeline FPS

Example: Shot 48fps, timeline 24fps = 200% speed

Step 8 — Export and Import to Final Cut Pro

Click Export FCPXML Event (bottom left sidebar)
Or press Cmd+E

Select destination folder
Name file (default: [Event Name]_Sync Clips.fcpxml)

Click Save
1 Import to Final Cut Pro:

Method A — Use Send To Final Cut Pro:
In WaveformMatcher, click Send To Final Cut Pro button

File opens in Final Cut Pro automatically

Method B — Manual Import:
Open Final Cut Pro
Menu File - Import - XML...
Select exported . fcpxml file

Click Import

Open imported Event
Verify clips are synced correctly

Check clip speed (if using Auto Speed)

13
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7. Advanced Features

7.1 Detect Slate (Experimental) A
What is a Film Slate?

A Film Slate (also called Clapperboard or Clapboard) is a device used in film and video production. It consists

of a board displaying information about the scene, take, and other details, plus hinged sticks (clapper sticks)

that create a sharp "clap!" sound.

Purpose of Slate:

1 Visual Information: Shows Scene, Take, Camera, Date, etc. in frame

2 Sync Point: The visual and audio moment of clapping provides the clearest reference point for
synchronization

What is Detect Slate?

An experimental feature that attempts to automatically find slate/clap points by:
Video side: Scanning for frames showing the slate board and clapper sticks

Audio side: Finding the sharp peak of the clap sound

A Warning: This feature is still experimental — always review before using

How to Use Detect Slate

1 Open Manual Sync for desired clip

App scans beginning/end of clip
Searches for likely slate-visible ranges (Head/Tail windows)

Searches for clap sound in WAV

Yellow bar on video seek bar = Likely slate-visible range
Guide line = Probable visual clap point

Audio guide line = Detected audio clap peak

If guide looks correct - Click Use Detect Slate
System places video/audio marks automatically

Review again — Click Lock Sync
Don't use Use Detect Slate

Set marks manually using Manual Sync instead

What Detect Slate Saves

When you click Detect Slate, the system saves:
Visible Ranges: Time ranges where slate is likely visible

Visual Guide Time: Time point of visual clap
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Audio Guide Time: Time point of audio clap

Debug Candidates: Other detected candidates

Benefits:
Click Detect Slate again on same clip - Returns to saved guide instead of re-scanning
Saved in .wmproj file - Guides persist when reopening project

Useful starting point for Manual Sync

Detect Slate Limitations

A Video Detection:
May miss slate if:
Image too dark
Slate unclear
Other objects resemble slate

May lock onto wrong object if similar items present

A Audio Detection:
Works best when:
Clap sound is clear with distinct transient
Minimal background noise
May fail when:
Short speech sounds resemble clap
Other transients louder than clap

Clap sound unclear

Recommendation: Use Detect Slate as a starting point only — always verify and adjust with Manual Sync

7.2 Auto Speed

What is Auto Speed?

Feature for automatic clip speed adjustment when shooting frame rate differs from timeline rate.
Usage Examples:

Shot 48fps, timeline 24fps
Speed = 48 + 24 = 200% (50% slow motion)

Shot 60fps, timeline 30fps
Speed = 60 + 30 = 200% (50% slow motion)

Shot 24fps, timeline 24fps
Speed = 24 + 24 = 100% (Normal speed)



Supported Metadata

Auto Speed works when clips have Record Frame Rate metadata from:

1. Shot Notes X:
macOS app for recording production metadata
Records: Scene, Take, Camera, Lens, Frame Rate, etc.
Writes metadata directly to Final Cut Pro clips

Download: Shot Notes X on App Store

2. Camera Meta
Metadata embedded in camera files
Supported field names:
Sensor FPS
Record Frame Rate

Recording Frame Rate

How to Use Auto Speed

In clip table, see Video Speed column

Auto Speed button appears if metadata exists

System calculates: Record FPS + Timeline FPS

Speed value entered automatically

Speed saved in FCPXML

When imported to Final Cut Pro, clips play at calculated speed

7.3 Project Files (.wmproj)

What is .wmproj?

WaveformMatcher project file used to save work-in-progress for later continuation.

What's Saved:
0 All clip-to-WAV pairings
0 Sync offsets
0 Manual marks
0 Sync method used (manual / marker pair / Detect Slate)
0 Auto speed values
0 Slate guide data (visible ranges, visual/audio guide times)
0 Detect Slate debug candidates

0 Export settings

17


https://apps.apple.com/app/shot-notes-x/id853468135

How to Use

Save Project:
File - Save or press Cmd+S
File = Save As... to save with new name

Recommended: Save before closing app

Open Project:
File - Open... or press Cmd+0
Or double-click »wmproj file in Finder

After app installation, »wmproj files are registered with system

Benefits:
Save work — Resume later without redoing
Keep backup of work

Share file for others to continue
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8. Keyboard Shortcuts

General Operations
Action
Import FCPXML
Export FCPXML
Save project
Open project

Start Waveform Matching

Video Playback
Action
Play / Pause
Rewind
Fast Forward
Step Frame (Left)
Step Frame (Right)
Go to Clip Start

Go to Clip End

Waveform Navigation
Action
Pan waveform (Left/Right)
Zoom waveform (In/Out)
Snap while dragging
Audio frame step (Left)
Audio frame step (Right)

Reset zoom

Video Seek Bar

Shortcut
Cmd+I
Cmd+E
Cmd+S
Cmd+0

Cmd+M

Shortcut

K or Space

J (repeat for faster)
L (repeat for faster)
<« (Left Arrow)

» (Right Arrow)
Home

End

Shortcut

Shift + Scroll
Option + Scroll
Hold Shift

« (Left Arrow)

- (Right Arrow)

Reset button
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Action
Zoom in
Zoom out
Pan left
Pan right

Reset view

Manual Sync
Action
Set Mark (Video)
Set Mark (Audio)
Lock Sync
Clear Marks
Next Clip

Previous Clip

Shortcut

— (Minus)

+ (Plus)

[ (Left Bracket)
] (Right Bracket)

0@ (Zero)

Shortcut

M (when video focused)

M (when audio focused)

Cmd+L
Cmd+K
! (Down Arrow)

1 (Up Arrow)
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9. Resources & Links

Downloads & Documentation

Download WaveformMatcher:

wtembundit.github.io/WaveformMatcher

GitHub (Source Code):

github.com/wtembundit/WaveformMatcher

Changelog:

CHANGELOG.md

Related Tools

Shot Notes X

macOS app for recording production metadata (Scene, Take, Camera, Lens, Frame Rate) and writing to Final
Cut Pro clips

Download: App Store

Best For: Users wanting automated workflow between set and edit suite

FFmpeg / FFprobe
Tools for video and audio processing (used for reading timecode from raw files)

Website: ffmpeg.org
License: LGPL 2.1+

Note: WaveformMatcher can install ffprobe automatically when needed

Support

Report Issues / Request Features:

Create Issue on GitHub: github.com/wtembundit/WaveformMatcher/issues

Contributing:
Fork repo — Create branch - Develop - Pull Request

Read developer guide in README.md

21


https://wtembundit.github.io/WaveformMatcher/
https://github.com/wtembundit/WaveformMatcher
https://github.com/wtembundit/WaveformMatcher/blob/main/CHANGELOG.md
https://apps.apple.com/app/shot-notes-x/id853468135
https://ffmpeg.org
https://github.com/wtembundit/WaveformMatcher/issues

Appendices

A. Understanding Timecode
What is Timecode?

Timecode is a system for assigning "time addresses" (Hours:Minutes:Seconds:Frames) to every frame of
video and audio, enabling frame-accurate referencing between different files.
Format: HH:MM:SS: FF

Example: 01:23:45:12 = 1 hour 23 minutes 45 seconds frame 12

Timecode Types:
1 LTC (Linear Timecode): Embedded in audio signal
2 VITC (Vertical Interval Timecode): Embedded in video signal

3 Embedded Timecode: Stored in file metadata

Syncing Timecode on Set:
Use devices like Tentacle Sync, Ambient Master Clock
Send same timecode to both camera and audio recorder

Ensures all files have matching timecode

B. Camera Settings for Optimal Workflow
For Best Results:

Always enable camera microphone
Set appropriate audio levels (not too low/high)

This audio is used for Waveform Matching

Clap sticks clearly
Hold slate steady long enough to read info

Wait 1-2 seconds after clap before action

Use Shot Notes X to log Scene/Take/Camera
Note Frame Rate used for shooting

Sync timecode if possible
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C. Glossary

Term

FCPXML

Scratch Audio

WAV

Waveform
Timecode

Slate / Clapperboard

Definition

Final Cut Pro XML — XML file containing Final Cut

Pro project data

Reference audio recorded by camera (lower quality)

High-quality audio file from professional audio
recorder

Graph showing audio level over time
Time code assigned to each frame

Film slate used on set for identification and sync

Sync Aligning video and audio in time
Offset Time difference between video and audio
Multicam Multi-camera shooting

Frame Rate (FPS) Number of frames per second

WaveformMatcher v1.4.2
Built with assistance from Claude Code and Codex

Report Issues | Download
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https://github.com/wtembundit/WaveformMatcher/issues
https://wtembundit.github.io/WaveformMatcher/

Release Notes

This version keeps the app FCPXML-first, adds a public release site, and improves Manual Sync with stronger

slate guidance and saved project state.

Detect Slate note

Detect Slate remains experimental. Review every candidate before using Use Detect Slate and Lock Sync.

Area Highlights in 1.4.2

Import Workflow Extension drag and drop, .wmproj open support, and direct FCPXML handoff
Manual Sync Marker guides, slate guides, saved ranges, and zoomable video seek bar

Detect Slate Experimental visible ranges plus visual and audio clap guides saved into .wmproj
Export Send To Final Cut Pro and more stable sync clip and multicam output
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WaveformMatcher

ADoKV IU




alon1slsvIu WaveformMatcher

daisuny

1

2

3

WaveformMatcher Aoo:ls

rihluaov WaveformMatcher

ADIUADVANSUDVS:UU

n1saadv

AWSIUKUIDD

Workflow U1Qsvau

WIDoSIasy

Keyboard Shortcuts

avnia:nswains
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1. WaveformMatcher Aoo:ls

WaveformMatcher AalloUwalndudiksu macOS
RoOAIUULINDINUEYKINISBOAIFEVS:KovAaUIGTIoNangNnasvAuwaidavatunIwaw (WAV)

AUUANIENNIASOVUURNIZSVTDoNGW

AsrivIUWUZU
SIAS1KASUIFEY (Audio Waveform) onnddlonasiwa WAV
K1nanasvAusalugaaduinAlulag Audio Fingerprinting
T Timecode drxsumsduAIloluoya Timecode AONADY

avoanlwa FCPXML Awsaulhiun Final Cut Pro AUA
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2. iluaovls WaveformMatcher

Jeykifuviudaaoa3alo

Tunmisoernnweuasksodalodoodw:
naov D:UURNIFELESOY (Scratch Audio) AUATUNIWA IR 50109V

nheidew o:uuRnidevosvaduaUnsiAtUNIWEY (U Sound Devices, Zoom) oonuIdulwa WAV
Uryk: Idoinauddloransdurdorangsosnal AUa:
1 duanauddlbiaa:naunulwa WAV Rasvru

2 FoAlkasvnaasILug

w

9 asglalu Final Cut Pro 3vfinaiunuuin

381nUoY WaveformMatcher

0 9aluda 100% - dinsKiasvuadaluda
0 uen - s Audio Fingerprinting lla: Timecode
0 Us:kganan - Mnkane s luvikdaluAun

0 wsoulsoU - a@voon FCPXML A import 17 Final Cut Pro [aruf
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3. ADWADVLNISYDVLS:UU

stuudnuanis

macOS 14.0+ (Sonoma KalKkunI)

sowandsnsdu

Final Cut Pro (@WKSU import Wwadws)
Twanaovii
FCPXML 90 Final Cut Pro (W& . fcpxml k3o package . fcpxmld)

Twa WAV m1nnWhe Sound (1F8vAtUNIWELINNNDVANE)
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4. nsdadv

A d1Aty: 1lougvoluwiunis Notarize 90 Apple

ITovoN WaveformMatcher idunauiwauunlagaas:ia:agvlulaanis Apple asDvaoU (Notarize) macOS
Gatekeeper v:udonMsIdQIDUASIISA

381nnvideni 1 — Aanudda (1uzun)
Tun System Settings — Privacy & Security
NQ Open Anyway
581nn1vidoni 2 — 15 Sentinel
Mo81nlISAIdUDOSNIN Wisduauannsnls Sentinel INoaU quarantine flag MnIOURBadolA

AdshISTIow:Idaadulkaa WaveformMatcher 90 GitHub repo 2gn1vidunivnisinidu

58nnn1oidoni 3 — T Terminal

1 1Ja Terminal

2 WuWAEL (Influ path TkasvAuRIBU):

xattr —-dr com.apple.quarantine /Applications/WaveformMatcher.app

1 Oanedlaonuuna
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https://github.com/alienator88/Sentinel

5. NMMWSOUKUIDO

iDoidanauAsvisn ArupsRUKUNDOKaNAIULIJU 3 ddu:

@)  Waveform Matcher

@ 0213022026 fepxmid

1,088

Audio (WAV) ¢

n.csT01

11.1c6T01

1.1c7701

11.1c7102

11.1c8701

11.1c8T01

11701

1c1m02

11703

1c2101

KUNDOKANUOY WaveformMatcher I30VAISIDANSIUAIIRKUICTDWSID

douus:noukan

WD (Sidebar)
FCPXML: naavlwanikaaog)
Media Folder: IwaiaosnIAulwg WAV
Matching Settings: oA TKuaMSBLA

Export Settings: ALANNNSELDDN

WunKan (Main Area)
as1vA3U: 13avs1gNISIalowsauaniuznIs match
Waveform Viewer: 1IdQ0A3UIEEDUD0 WAV IUUKANE50D

Video Player: 1au3dlowsau Seek Bar
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6. Workflow uhasgiu

Juadun 1 — Export FCPXML 910 Final Cut Pro

noufs WaveformMatcher ﬂmda\) export l]aLuJaaaﬂmﬂ Final Cut Pro nou

luu Event (nuzun)

1 10Q Final Cut Pro

2 [UA Library — AaNu1A Event AQDLANS
3 Idon Export FCPXML

4 yuinidulwa . fepxml k3o . fcpxmld

lUU Timeline (Project)

1 10Q Timeline/Project RADYANS
2 Iy File - Export XML

3 1don format 10u FCPXML

4 guiniwa
Juadun 2 — Import FCPXML 11 WaveformMatcher

4 95:

Cl

58 A — anlwasv (Drag & Drop)

anwa . fepxml Ko . Fepxmld b1>vAUU Import Tuliou

35 B — Iuy File
[UA File = Import FCPXML...

Ksona Cmd+I

38 C — Workflow Extension (n1aQav)
1 {u Final Cut Pro 100 Workflow Extension uov WaveformMatcher
2 ann Event K% Timeline »1n Final Cut Pro 120 panel

3 pUkanvdaduuwsouvayadalua

58 D — 10alwa .wmproj

AuiDananiiwg .wmproj fu Finder (GrSuviunineuuRnio)
Juaduf 3 — dvA1 Media Folder
loUaousiwa WAV ogilku:

1 QRIWOYY @du Media Folder

2 na Click to change folder
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3 1F3onlwalaasAifulwg WAV Avkua

4 aUdsainurkiiwg WAV Tulwalaasuunaiwalaasgasdalula

~
=

Juasun 4 — 1donlkuans Sync

1oUD 3 Tkualudou Matching Settings:

® Waveform (u:uinTkaovnou)

nsronu: JIAsKAAUIGEY (Audio Waveform) vavrivddiona: WAV adkivanasviudaluda

IKUN:EKSU:
pauAdidgvuufngaou
nscdflud Timecode

AsongritmIiu
AsAvAN:

Comparison Length: ADNUENDUVIALVATSIUSUIREU (ANSUAU 48s)

uav = 1553u 1aaRIUugUDgaL

A,

£103U = ¥1av IanlughuIndu
Matched =: InfUriAzIUU match JucdhAdon "matched" (AIBUAU 25%)

Low Conf. =: IncunAdioN "match dh/Iunuf" (ABSUAU 25%)

585 nadu Start Waveform Matching

® Timecode

nsriou: 15 embedded timecode RUUfnog lulwasdlona: WAV wasualasasy

IKU:EKSU:
naovIiazIA%oVSAIFUVA sync timecode AUDALIANDLANY
?ZEQUﬂSﬂjléu Tentacle Sync, Ambient Master Clock, Timecode Systems

Tkwanuughiaann timecode AgnAov

UOAISSII:
AN timecode UASYAU Wad:RAWAaNQ

(1509a0UNNLNADVIIRIAZOVIZUV(S timecode 1G8AU

® Manual
AsHvIU: UUNTs match Saluda 1I0akun Manual Sync TkriniovAa:nau
IKI=EKSU:

AauR waveform match udiso

Asasdvaoulainfuwaniouritlk

VIUAADYNISAWILUENGEQ

33



nscdfaovNsIdan WAV 1ovfia:nau

Juaaui 5 — asdvasuwanis Match

KaL matching 1d50 AaUD:NIULIJU 4 NUWILIRUATUUU:

v ADUKUNEY

Al 13avAaUNLKUQ

Matched AaUN match &80 (ST 1)
Review Aaun match lanaAzuuch
Unmatched AauUR match Tudige

Tumsvnaa:ind v:1ku:
Score: AIILUAIUIUMR (0-100%) - 0avaud
Offset: S:g:DaAADVIAOU BUIR)
UdN (+) = dalothKun WAV
au () = 3alomuKay WAV
Status:
0 Matched (1092)
A Low Conf. (IKd2V)
0 No Match (11av)
0 No Audio (INM)

Juadui 6 — Manual Sync (USUAGURAELIU match)

dksunaulu Review K% Unmatched:

1 quitananfnauiWoluikun Manual Sync

Ku199 Manual Sync Ga:ls
NS Navigate

ADUAM Video:
> /00 1aU/K8Q
J K L: 98U / K8 / 10Uk (K0aU Final Cut Pro)
J = 92UNaU (N IWDIWUANUISD)
K = Kga
L = 1QUKUN (NQBIWDIWUAIUIED)
<> Boufia:iwsy

Space: lau/kga (MVIFon)

AJUAL Waveform (1§80 WAV):

nsadunis

QMWSOU

529 offset NAVIKAAUNA
A25A529028 Manual Sync

aovrin Manual Sync
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Aan uu waveform: €18 audio playhead TUQOJU
anIud uu waveform: Scrub 139vo81va:1580
Shift + mouse wheel: 1dou waveform 818/ (Pan)
Option + mouse wheel: Zoom in/out waveform
Juanes: 1doufas audio frame

Reset: naullyuuavisuau

ADUAM Video Seek Bar (NS zoom):

Focus WY video 1adna:
— / +: Zoom seek bar 1t1/00n
[/ 1:1@oubdvnmavq (Pan)

0: Reset nauIRuNLAaU

Snap Helper:

-
-

na Shift M vruanniuIduu waveform
Playhead vz snap UK

Marker guides (IaudUov)

Slate guides (1dudiKdov)

Existing marks (mark Rogian)

38AY Mark la: Lock Sync

lauddlonaskinafaovnsisidu sync point

20ndAD: Ideodns:anu (clap), I38OWABAIRU, KS$ transient AlAU

kgaddloRvadu
na 0 Mark Wo VIDEO

KSonaduda M

lau WAV lliaskinaidevidednu
Q waveform IWoK1 peak NASVAU
na 0 Mark Wo AUDIO

kSonaduaa M

100 mark NbaovWvAsu Uu Lock Sync :Udsuidu I Synced e
na Lock Sync Wogdugu

Offset 2:0nUURnaaluua

FCP Marker Guides (638380‘11’1 Marlker)

annaulu FCPXML T marker Afakualdfu Final Cut Pro:

lau guide dUov p:Usnpdaludaludikuouow marker

aadlona: WAV U marker Agaasviu:
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Uu Use Marker Pair 9:Us1nndu
namiala mark ©1n marker pair Judaluya
n0kang pair NQ Next Pair IN0dduQ

asdvaaU lladna Lock Sync Wadugdu

KUNBIKQ: Marker guides 1IJUIWEVEIE8 — S01U lock sync DUNDIATUDNA Lock Sync 10V

~
=

Juasun 7 — AvAN Export

NAULNRINDBNY DU Export Settings:

AsAvAIKan

Export As: 1Idonsulluu output
Sync Clips (uzthdksuourmiu):
avoonidu <sync—clip> fAa:n
laa:naudadiona: WAV sync Aulupauided

IKUN:EKSU: VIudaaarly, Single camera

Multicam:
avoonidu <multicam>
Sanaoviaa:aidu angle Tulwaideanu

IKUN:EIKSU: VU Multi-camera shoot

Event Name:
Bouov Event Av:as1vlu Final Cut Pro
AISUAU: Bouovlwa FCPXML R import

uzU: dvdalkdodvlusiond

Timeline FPS:
Frame rate UaVv timeline U Final Cut Pro
AolkasLAU project yovALU (KU 24, 25, 30, 50, 60)
dAny: odvAa AFUDIAURQALIED

Resolution:

ADUAzIBYQUDYL output

Idon: 720p, 1080p, 4K KSo Custom

dd13anIWUIaL
Metadata From: 139n219:0v metadata 91nlku

Video Clip: 15 metadata 2 nwa3dlo (Scene, Take, Camera Angle 1aH)

Audio (WAV): Tt metadata nlwWa WAV
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Spatial Conform: (IUaAdWazidaanauluasvau output)

Fit: gonaulk fit u frame logIRuNoA W @190IAUAN)

Fill: uenglkIGU frame (@19ASOUUNDEAIUYDVNIW)

Trim To Video Area:

100 (1uzUn): Trim output TKikdolawn:sovADNWIGTD

da: 1AUBIVIAU (éDDﬁUIIdI?iEJ\)O:Qﬂ mark 10U Rejected)

Mute Mix Track:

100 (1uztn): $ou scratch audio yav3dlofuwadws

ga: 1fuiden3dlah @viRaidgvsau)

Auto Speed:

Usannidonaul metadata vov Record Frame Rate

FudtuAUISISalua: Speed = Record FPS + Timeline FPS

ogNY: NNY 48fps, timeline 24fps = A2WISD 200%

Juadun 8 — Export la: Import nau Final Cut Pro

—

B

S

S

na Export FCPXML Event (IW01ganv)

KSona Cmd+E

idoniwalaasRaevnN1sUURn
dudolwa (misuau: [Event Name] _Sync Clips.fcpxml)

AQ Save
Import 1U" Final Cut Pro:

A — Tz;U:u Send To Final Cut Pro:
Tu WaveformMatcher ﬂOLjU Send To Final Cut Pro

Iwav:0alu Final Cut Pro aalua

B — Import adglo:
10Q Final Cut Pro
Uy File - Import — XML...
idoniwa . fcpxml A export

NQ Import

10Q Event A import
asovaounAaU sync AUYNADY

asavaauAWISIAaU (M1 Auto Speed)

37



7. WiDoslasu

7.1 Detect Slate (Experimental) A
Slate (ns:anuMAUGaq) Aoo:ls?

Film Slate K30 Clapperboard Aoaunsauflslunovananmweuasiasdlo Tanuousduns:aiufbvoyalnednuann
(Scene), INA (Take), 1a:5us wsaulud (Clapper Stick) Alsas1oidew "il:!" dapu

Janus:avAyaL Slate:

1 goyamw: 1dav Scene, Take, Camera, Date Ha4 fKIRUTUIWSL

2 9a Sync: 1IFpvia:nmwasudns:anuiduaanvavidaufaaluns sync
Detect Slate Aoo:ls?

1JuWivosnaaoL (Experimental) AweNeUKIDQ slate/clap daludalag:
Woadlo: alnur1svRIRUNS:0U slate N1a:lud

WoIF80: K1 peak YoVIFUL clap ABQPU

A Fidou: WiasTgnogs:KIImAISNAao — AISASIDADUNNASLNDUNS

5815 Detect Slate

1 j0akun Manual Sync dwsunauRaovns

loud:isuaNNuUAU/MeAaU
AUKIBIVAUND:IRU slate (Head/Tail windows)

AUK1IFEY clap Tu WAV

IUEIKEDD UU video seek bar = 320AUND:IRU slate
Iau guide = vanuD=0u clap UMW

Iau guide WoIdE = 0AWU audio clap peak
m guide QQﬂda\) - NQ Use Detect Slate

S:UUD:D0 video/audio marks Tkaalula

A52980USNASY - NA Lock Sync

28NMs Use Detect Slate

510 mark 199028 Manual Sync IINu

F0f Detect Slate Uufin

IJoAtunQ Detect Slate S:uUD:UURAN:
Visible Ranges: $200a1iA1a9:1RU slate
Visual Guide Time: DQI0a1UoY visual clap

Audio Guide Time: 9Q12a1U2V audio clap
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Debug Candidates: (JaLUJa candidates 5Uﬂ Awu

Usslowu:
na Detect Slate Bhlunauiay - Iainulku 1aowanaulugv guide 161
uuRnfulwa .wmproj - 10alusndnauun guide gvog

Ts10uaisuauaksU Manual Sync

YoI1AaUDY Detect Slate

A Video Detection:
019K slate Tumann:
mwdainulu
Slate luganu
Sandunany slate

oWKINAIANNTEVUDVAANY clapper

A Audio Detection:
riouladido:
Idev clap dapU T transient 1QU
TugidgosunouIn
ooRawanaIlo:
Jidoowadus) Aane clap
01890 transient SURALNIN

Idev clap luda

FNu=UN: To Detect Slate 10U aSUAU INMUU — asdvdoUIa:UlsuIavase Manual Sync 18uo

7.2 Auto Speed

Auto Speed Aoo:ls?

WasdrsuusuANuISIAaUaalula 10o frame rate NnNElUASLAU timeline
o8NS

e 48fps, timeline 24fps
Speed = 48 + 24 = 200% (Slow motion 50%)

e 60fps, timeline 30fps
Speed = 60 + 30 = 200% (Slow motion 50%)

e 24fps, timeline 24fps
Speed = 24 + 24 = 100% (ADWISOUNQ)

Metadata NsovsSU
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Auto Speed d:riviuIlonaul metadata uav Record Frame Rate 91n:

1. Shot Notes X:
19U macOS drsSulufin metadata Nnovae
Jufin: Scene, Take, Camera, Lens, Frame Rate, Ya4
108U metadata avfundu Final Cut Pro lagasy

anoulkaa: Shot Notes X uu App Store

2. Camera Meta
metadata AWLLIAUIWaDINNaoY
Field names Asovsu:
Sensor FPS
Record Frame Rate

Recording Frame Rate

5875 Auto Speed

fuansvAau v:IkunDauU Video Speed

Uu Auto Speed p:Usnnonld metadata

StUUd:ANUDU: Record FPS + Timeline FPS

AAWISIDNTakSalua

A2IWIEDD:AUURNIU FCPXML

0o import 111 Final Cut Pro AaUD:1auqdgnuiSanAuUI

7.3 Project Files ((wmproj)
wmproj Aoasls?
walusionduow WaveformMatcher fsuurinoiufriiA1ob iaidaaoniakan
JoAuuRin:
0 MSIUAAAUAU WAV NokuQ
0 sync offset
0 Manual marks
098R sync [ (manual / marker pair / Detect Slate)
0 A auto speed
0 Slate guide data (visible ranges, visual/audio guide times)
0 Debug candidates v Detect Slate

0 MsAvA Export

58T


https://apps.apple.com/th/app/shot-notes-x/id853468135?mt=12

Jurinlusiona:
File - Save KSona Cmd+S
File - Save As... IWoUuRnIJudolkxuy

nusth: UufinnnAsonaudaiiou

10aldsionad:
File = Open... KSona Cmd+0
K30 AuiTanan NWa .wmproj Tu Finder

kavaadviiod Wa .wmproj 2:0n register AUS:UU

Jslauu:
rvuAvb - 1I0aaslaluaovrfiku
IAU backup yovLLIU

avlwalkauduidaasla

41



8. Keyboard Shortcuts

A1sivUNIY

Action

Import FCPXML
Export FCPXML
Save project
Open project

Start Waveform Matching

msiauddlo

Action

lau / Kga

goundu (Rewind)
IAUKUN (Fast Forward)
Idoufia:wsy (318)
Idouniazwsy 27)
[Usarsuaunad

[Unaduganau

Waveform Navigation
Action
Pan waveform (518/u27)
Zoom waveform (in/out)
Snap Juzann
Audio frame step (618)
Audio frame step (U21)

Reset zoom

Video Seek Bar

Shortcut
Cmd+I
Cmd+E
Cmd+S
Cmd+0

Cmd+M

Shortcut

K KSo Space

J (nad = 1550u)
L (nad = 15230)
<« (Left Arrow)

» (Right Arrow)
Home

End

Shortcut

Shift + Scroll
Option + Scroll
AV Shift

« (Left Arrow)

- (Right Arrow)

Reset button
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Action
Zoom in
Zoom out
Pan left
Pan right

Reset view

Manual Sync
Action
210 Mark (Video)
01V Mark (Audio)
Lock Sync
Clear Marks
Next Clip

Previous Clip

Shortcut

— (Minus)

+ (Plus)

[ (Left Bracket)
] (Right Bracket)

0@ (Zero)

Shortcut

M (|Eja focus WO video)

M (|U'a focus WL audio)

Cmd+L
Cmd+K
! (Down Arrow)

1 (Up Arrow)
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9. AvnNa:nNSweIns

anoulkaanazionals

adulkaa WaveformMatcher:

wtembundit.github.io/WaveformMatcher

GitHub (Source Code):

github.com/wtembundit/WaveformMatcher

Changelog:

CHANGELOG.md

InSovionIngIVaY
Shot Notes X

lloU macOS dkSuUURN metadata Novang (Scene, Take, Camera, Lens, Frame Rate) llazidguavfunad Final
Cut Pro

aulkaa: App Store

IKU:EKSU: WRADLAS automate workflow S:KI10NOVNYIAKOVANCD

FFmpeg / FFprobe
IngovlodksuUs:udawaddlona:dey (saksSuanu timecode MNIWa raw)

15ulsa: ffmpeg.org
License: LGPL 2.1+

KUBIKQ: WaveformMatcher anuisndady ffprobe fkdaludaidoaovms

nisauuauu

180 UURYKN / YoWIDaSIKI:

as1v Issue UU GitHub: github.com/wtembundit/WaveformMatcher/issues

Contributing:
Fork repo — as1v branch - WaJun - Pull Request

DUADDEKSU developers fu README.md
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https://wtembundit.github.io/WaveformMatcher/
https://github.com/wtembundit/WaveformMatcher
https://github.com/wtembundit/WaveformMatcher/blob/main/CHANGELOG.md
https://apps.apple.com/th/app/shot-notes-x/id853468135?mt=12
https://ffmpeg.org
https://github.com/wtembundit/WaveformMatcher/issues

ATANWUDN

A. AW TRIAYIAU Timecode
Timecode Foo:ls?

Timecode Ads:uuMsKUQ "Moginan’ (Hours:Minutes:Seconds:Frames) lkAunniwsuuovddioiaside
MIKkeNuISnVaVAIIKULAASLAUSKI WG9 [a
sullvu: HH:MM: SS: FF

1o810: 01:23:45:12 = 1 3dluv 23 Ui 45 SunA WsuA 12

Js:sinnuov Timecode:
1 LTC (Linear Timecode): Woludrynyrouiden
2 VITC (Vertical Interval Timecode): Woludryryneuddlo

3 Embedded Timecode: Wofu metadata vovlwa

ANS Sync Timecode funovae:
?8QUﬂS€dlzﬁu Tentacle Sync, Ambient Master Clock
av timecode 1GgoAUNKALNGDVIIAIASOVIFUY

rfknnlWai timecode AAsVAU

B. N1sdvA1Inaovdiksu Workflow Rd

IWonWaawsAaRaQ:

1

i0aluAlunaaviaud
dvs:duidevkikiunzay (uiu/Iudaviau)

Ideotio:dKSU Waveform Matching

dns:onulksaiou

fio slate TkOowalkikudoya

59 1-2 SUNAKALNDUIBUME

%5 Shot Notes X Uufin Scene/Take/Camera

1Wgu Frame Rate AsNg

sync timecode nudulula



C. Glossary
ANAWN

FCPXML

Scratch Audio

WAV

Waveform

Timecode

Slate / Clapperboard
Sync

Offset

Multicam

Frame Rate (FPS)

WaveformMatcher v1.4.2
AS0A28ANUBIYIKADUDY Claude Code lla: Codex

s1oulyka | a1oulkaa

ADIUKUNY

Final Cut Pro XML — Iwa XML Aifiuvayalusiond
Final Cut Pro

Idovdsoviinasvuurin (AruNWE)
IwWaideoatunwaooninsovuufinidgvioondw
NSINIFQVS=AUIFGEVAUIDAN
sKapaffKkualkiaa:wsy
ns:aurnudaan(slunovae
misrilkodlonasgovasvinan
ANADILAVIDANSKONVIG D IIAIZED
nsAgKagNaoLWsaUnU

SUDUIWSADIUNA
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https://github.com/wtembundit/WaveformMatcher/issues
https://wtembundit.github.io/WaveformMatcher/

KUNYIKQUOV release

PaSBEUTIVALVILINTY FCPXML-first, SOUKUN release website 1WUAIU repo Kan, lla:USU Manual Sync
Tkrivunu slate guide 11as project state laddu.

KUNgIKQ Detect Slate

Detect Slate fuDoSBUTIVITUNIDOS experimental 1a:A25ASIONA candidate Ad8cIOVNDUN Use Detect Slate
lla: Lock Sync.

Kouo avniaulu 1.4.2

Import Workflow Extension a1n1vla, 10a .wmproj [a, 1a:av FCPXML iaUkaniagasy
Manual Sync marker guides, slate guides, Uufin range Ta, 11a: zoom video seek bar la

Detect Slate K1 visible range lla: visual/audio clap guides lUU experimental n1asuurniu WMpProj
Export Send To Final Cut Pro lla:Usunnuiafigsuow sync clip AU multicam

47



