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Merlin 2000 DV and MPEG-2 Recorder and Dual Stream Decoder

1. Overview

1.0 Introduction

Skymicro’s Merlin 2000 DV and MPEG-2 Recorder and Dual Stream Decoder board is acomplete video capture
and playback solution in asingle half-sized PCI card. It isideally suited for applications such as digital video
broadcast, video distribution applications, authoring, and nonlinear editing.

The Merlin 2000 DV and MPEG-2 Recorder and Dual Stream Decoder includes al the software necessary to
record, compress, process and play back audio and video clipsin DV and MPEG-2 formats. The audio and video are
treated separately so audio can be added to video at alater time or vice versa. The Merlin board can also play audio
and video at variable speed. Merlin has many elaborate Non Linear Editing feature, one of theseisto allow you to
play back two streams of video and then transition from one to the other using many selectable transition effect. By
using a highly sophisticated processor all this can be done in Real Time. Moving from any frame to any other frame
inavideo clip isasnap with Merlin. All you need to do in enter aframe number or move a slide control and you are
instantly at the desired frame. Y ou can even give Merlin aplay list to specify al the clips you wish to play, and all
the transition effects you wish to occur between your clips with starting and ending frame numbers, and Merlin will
do therest. Merlin can even convert file to and from DV, MPEG-2 and many other picture and video formats.
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1.1 Key Features

Rea Time DV and DV C-PRO50 Play and Record.

Real Time MPEG-1 and MPEG-2 Play and Record (up to 50 Mbs).

Variable and fixed bitrates supported.

| - Frame only encoding aswell asIP, IBBP and IB at (4:2:0) and (4:2:2) Chroma sampling.

Variable resolutions supported up to 720x512(NTSC), or 720x608(PAL) including the ability to capture
linein the blanking interval .

Variable Video Play Speed at resolutions aslow as 1% normal speed.

Composite analog, S-video analog, and SDI Seria Digital selectable video input sources.

Composite analog, S-video analog, and SDI Serial Digital simultaneous video outputs.

Anadog and Digital Audio inputs and outputs at 32K, 44.1K and 48K sample rates.

S/PDIF digital audio inputs and outputs with PCM and AC-3 support.

Up to 6 channels of SDI embedded audio.

Analog video input is Time Base Corrected allowing Merlin to be used as a primitive TBC when in pass
through mode.

SDI Seria Digital Video input hasjitter reduction allowing Merlin to be used as a SDI video Jitter reducer
in pass through mode.

Merlin can also be used as an Analog to SDI Seria Digital video converter and vice versa.

Decodestwo DV or MPEG-2 video streams with the ability to aphablend the 2 video streamsin Real
Time for doing elaborate scene transitions such as fades, wipes, dissolves, etc.

L ogo Insertion capability built in.

VITC and LTC support built in.

Simple Play List format for playing long sequences with many video clips and transitions.

Runs on Windows™ 98/NT/2000, Linux™, IRIX™ and Solaris™.

Support multiple boards per system to allow simultaneous Record and Play, including support for video
delay applications.

Conversion to and from DV, MPEG-2 and uncompressed formats at rates faster than Real Time.

Merlin can be used for DV D authoring.

Includes all the software needed to Record, Play and Edit Video and Video Play Lists.

Includes Software Development Kit with example source code for devel opi ng custom applications.

Half sized PCI card supporting both 3.3V and 5 Volt systems.
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1.2 Block Diagram
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2. Getting Started

2.0 System Requirements
Please make sure your system meets the following requirements before using the Merlin 2000 board.

- Pentium 600MHz CPU or a CPU with higher performance.

- Windows 2000, WindowsNT 4.0, Windows 98, or Windows Me Operating System.

- Oneavailable Bus Mastering PCI dlot (two dotsif you are installing atwo board configuration).
- Atleast 128 Megabytes of system DRAM.

- A high performance Disk Drive or Disk Array for storing Audio/Video files.

- Atleast 10 Megabytes of available Disk space for the Merlin Application Software.

- Approximately 10 to 100 Megabytes of Disk space for each minute of video you plan to store.

- Anoutput monitor or overlay graphics card (such asthe ATI All in Wonder) to view video output.

2.1 Package Contents
Please make sure your package includes the following items.

- One Merlin 2000 board.

- One 15 pin cable for Analog Input/Output Connections (Composite, S-VHS, Audio).

- One9pincablefor Digital Input/Output Connections (D1 Serial Video, SPDIF Audio).
- Instalation Software.

- Documentation.

Page 8 micro



Merlin 2000 DV and MPEG-2 Recorder and Dual Stream Decoder

2.2 Preparing Your System

Before you install your Merlin 2000 Board there are afew guidelines that will help you achieve optimum video
performance. It isimportant to make sure that there are no other programs running while recording and playing
back video. Y ou should check you system and make sure there are no screen savers, anti-virus programs or
fax/modem utilities that can use up CPU and memory resources. It isalso important to make sure your disk drives
will run efficiently. The best way to do thisisto defragment you disk drives frequently. If you do not own any
deframentation software, we recommend that you purchase Symantec’s Norton Utilities for WindowsNT. This
software package includes a defragmentation program for the WindowsNT Operating System. Another way to
optimize you disk performance isto have a dedicated partition for Audio and Video files. Hereisalist of
recommendations on how to optimize the performance of the Audio/Video (A/V) partition that you use:

- Try not to store anything other that Audio/Video files on your A/V partitions.

- Defragment your A/V partitions frequently.

- Trytouse NTFS (WindowsNT and Windows 2000 File System) partitionsfor A/V files.
- Tryto use dedicated drivesto store your A/V files.

- If possible use a high performance storage system for your A/V files.

A high performance storage system can mean avariety of things. It can be as smple as using asingle high quality
IDE, SCSI or Fibre Channel disk drive to using a high performance Disk Array tunes for optimum video
performance. There arelots of storage system options available and lots of companies to choose from. With
MPEG-2 very high quality video can be achieved with aless than 15 megabit per second video stream. Thisiseasily
sustained on even the cheapest IDE drives available today. However if it is desirable to play multiple video streams
at fast forward play speeds that were recorded at 50 megabit per second record rate, you may want to consider
looking into a higher performance storage system.
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3. Installing the Hardware

3.0 Computer Installation

Toinstall the Merlin 2000 Board in you computer follow the directions below:

1. Discharge any electrostatic charge that you may have accumulated by touching the metal case of you
computer.

2. Switch off the computer and disconnect any cables attached to your computer including the power
cord.

3. Loosen any screws required to remove the computer cover and remove the cover.

4. Position the computer so that the PCI expansion slots are visible. It should look something like this:

Power Drive
Supply Bays

——— PCl
——— 9Yots

Slot —p
Covers

[
|

Inside of Computer

5. Select aSlot toinstall the Merlin board. It isbest to space board 2 apart first and then fill the spaces
asyou use up thedots. Thisdistributesthe heat in you computer better.
6. Remove the Slot Cover corresponding to the slot you wish to use.

Page 10 micro



Merlin 2000 DV and MPEG-2 Recorder and Dual Stream Decoder

7.

10.
11.
12.
13.
14.
15.

Remove the Merlin 2000 board from its protective wrapper and orient the board as shown:

_Jlo L ]

- U ] O

U] O o

= O

[ O

O

° L1 [
Merlin 2000

Holding the board by the top two corners, carefully slide the board into the desired slot and presson
the top edge of the board until it isfirmly seated. If the board does not seat correctly, do not apply
excessiveforce. If necessary pull the board out and try installing it again.

Tighten the screw over the slot cover to hold the Merlin board in place.

Replace the cover and tighten any screws needed to hold the cover in place.

Reconnect cables.

Connect the 15 pin and 9 pin cable that camein the box with the Merlin board.

Connect an Output monitor to one of the video output cable.

Connect an input video source to one of the video input cables.

Connect input and output audio to the Red and White audio cables.
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4. Ingtalling the Software

4.0 Application and Driver Installation

Toinstall the Merlin Board Application and Driver software follow the directions below:

1. Copy thefile Mersetup.exe to aconvenient location on your hard drive from the Skymicro Web Page
or from the CD included in the box that came with your hardware. The software on the Skymicro Web
Page will either be the same revision or newer than the version on the CD. If the version on the Web
Page has a higher revision number than the one on your CD, it is better to use the one from the Web
Page.

2. Executethe Mersetup.exe program. Thiswill run an installation program that will present you with the
dialog boxes shown below.

Welcome E2

WWelcome to the Merlin Setup program. Thiz program
will inzkall Merlin on wour computer,

It iz strongly recommended that you exit all Windows programs
before running thiz Setup program.

Click. Cancel to guit Setup and then cloze any programs pou
hawe rnning. Click Mext to continue with the Setup program.

Wi RMING: Thiz program iz protected by copuright law and
international treaties.

|dnauthorized reproduction or diztribution of thiz program, or any
partion af it, may result in zevere civil and criminal penalties, and
will be prozecuted to the masimum estent pozsible under lai.

Cancel |

3. After reading the information in this dialog box and closing any other programs click on the “Next”
button. Thiswill bring up the next dialog box.
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Select Components E2

Pleaze Select Single or Twa Board Inztallation

" Install Two Boards

< Back I Hewt » I Cancel |

4. |If you areinstalling asingle board in your system you can click the next button now, or if you are
installing two boards you should click the “Install Two Boards’ radio button and then click the “Next”
button. Thiswill bring up the next dialog box.

Chooze Destination Location E2

Setup will inztall Merlin in the fallowing folder.
Tainztall ta this folder, click Nest.

Tainztal ta a different folder, click Browse and zelect another
falder.

ou can chooge not to install Medin by clicking Cancel to exit
Setup.

C:Program FileshSkymicraibderlin Browse... |
Cancel |

5. If you want to change the location where the softwareisinstalled click the “Browse” button and select
asuitablelocation. If the default is acceptable click the “Next” button. Thiswill bring up the next
diaog box.

" Destination Folder

< Back
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Select Program Folder E3

Setup will add program iconz to the Program Folder listed belov,
You may type a new folder name, or select ane from the existing
Folders list. Click Mest to continue,

Program Folders:

b Erliry

E xisting Folders:

Adrministrative Tools [Carmmon) a
Adobe Acrobat

Codewright

Corel Graphics

Cugruz Solutions

bicrozoft
ticrozoft Developer Metwork,
icrozoft Prasy Client LI

< Back I Ment » I Cancel |

6. If you want to change the location where the program icons are installed select a different folder or if
the default is acceptable click the “Next” button. Thiswill bring up the next dialog box.

Installation Complete

Fleaze Restart vour Syztem Before Usging Thiz Software

% Nes | wank to restart my computer now.

Mo, | will restart my computer later.

7. Atthispoint theinstallation is complete. However since the driver will not start until the computer is

restarted you will have to restart the computer before you can use the application. If you would like to
restart click the“OK” button now.
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5. Quick Start

5.0 Running the Application Software

To Run the Application software follow the directions below:

1. Findthe Merlinl shortcut icon in your start menu and double click on theicon. This should bring up
one of the two application windows shown below. One application window is used for playing audio
and video files and the other is for recording audio and video files. Which ever waslast activeisthe
one that will start first. Sincethisisthefirst time you are starting the application either one may start.
Y ou can switch to the play application window by clicking on the“PLAY” button, and you can switch to
the record application window by clicking on the “MPEG-2 (4:2:0)” or “MPEG-2 (4:2:2)” buttons
depending on the quality level you wish to record with. “REC 4:2:0” mode letsyou record up to 15
Mbs and “REC 4:2:2" mode lets you record up to 50 Mbs. “REC 4:2:2" mode is used for higher
quality recording, but does not let you record using B frames which are useful for obtaining better
quality recordings at lower bitrates.

2. Switchtothe“REC 4:2:0" mode now if it isnot aready active. Y ou should see the application window
shown below.
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5.1 Recording to files

[g-m Merlin Recorder Boardl

File Edit Wiew Settings Toolz Help

A

PLAY [ MPEG-2 (4:2:0] | MPEG-2 (4:2:2) | DV25 <> MP| DVED <> MP| MPEGA | NTSC | Pal

—Wideo Reference

Widea Control—— — Script File
& Cifidea T SWHS © 501 WP © Free ’]? TEC |w Ref ’7 FILE... ||
— Compress from File [Startz on Flecord when Fields > 00—~ Video Resclution————————— [~ Temparal Filker
FILE... ||d:'\mpeg\scene‘l.tga ID j Flds Horizontal Vertical " Enable Luma Filter
" Field & Frame {720 =] f4s0 =] I™ Enable Chrama Filter
—Wideo — Bitstream
. Field Crt : not recoding
FILE..._|[#\mpegtscenst mg . 013257 ol MasBiRate [ el
WVITC W 01325710 annn <1 %1000 1 — Min O
RECORD | PalISE | FRSTEP | 5ToP | [ Byte Swap v Mew GOP on Scene Change W Warniable Bit Rate Mode
— Audio — GOP Structure
FILE... | | mpeghscenel. way Field Cnt : nat recading InttaFict Dist. ~ RefPictDist  Closed GOP freq
Audio Source [I. I Spacing] [I. P Spacing) [0=HMNa GDPsﬂosed]
RECORD | Pause | sTOP | @ 4s0k | & Analog s = s = =
441K  Digital
¥ Link to Video T  an| Examplz - 15, 3.1 = ... BEIEEPEEFEEFPEEPERIEEPEEFR...

S

Select aVideo Sourcein the “Video Reference” group box. If “Video Control” hasthe “ Ref.” box
checked you should see the input video on your output video monitor.

Click onthe“FILE...” button inthe“Video” group box. Browse to alocation where you would like to
store your video files and then type afile name for afile that you would like to record to.

Click onthe“FILE...” buttonin the“Audio” group box. Browseto alocation where you would like to
store your audio files and then type afile name for afile that you would like to record to.

Make surethe “Link to Video” check box is checked inthe“Audio” group box.

Click on the “RECORD” button inthe “Video” group box. Y ou should now seethe“Field Cnt” start
incrementing in the “Video” and “Audio” group boxes. After about aminute click on the “STOP”
button in the video group box.

Record anew video clip to a different file name by repeating the procedures starting at step 2. We will
need two filesto try some of the play feature that will be covered next. When you are finished with
this switch to the play mode by clicking on the “PLAY™ button. . Y ou should see the application
window shown below.

Page 16

micro



Merlin 2000 DV and MPEG-2 Recorder and Dual Stream Decoder

5.1 Playing from files

Merlin Player Boardl
File  Edit

= ®

Wiew Setings Toolz Help

PLAY | MPEG-2 [(4:2:0) ‘ MPEG-2 (4:2:2) | D%25 < MP| DWE0 < MP‘ MPEG-1 ‘

Wideo Control
v TBC [¢ Ref

Video Reference
v Cideo T SYHS O 501 O WP 0 Free

Uncomprezs ta File [Startz on Play & when Fldz » 0]

FILE... |d:'~.mpeg\scene‘l fm |D j‘ Flds

" Field f+ Frame

Yideo &
Frame : O0:00:1 303 B
Total : 00:00:24:24 R

FILE... |d:'\mpeg\scene‘l.mpg

File: Position
[ ﬁ

ooooosm T

PLAY VAF!F'LY| P.-’-\.USE| STOP \ -
o ey Video &

IP ONLY | | ONLY | FLSTEP | FR STEF" ¥ Loop Forever
| Wariahle Speed

1] 100 -4
Audio
Total : 00:00:01:20

FILE... |d:'~.mpeg\mavie1.apl
L File: Pozition
J 0o0oaooa | T

PLaY | PausE | sTor | @ 48K

VAR PLY | FLSTER | FRSTER | ~ 30k Laop Forever
. Wariable Speed

| 100 E4
[ Yideo Recaord

FILE... |d:'~.dv\scen85.dv
HEEDHD| PALISE |FF| STEF'| 5TOP

Ready

Frame : not loaded

Field Crt : rot record
[ Fram Player
[ Dwvel

Flay Lizt
FILE... |d:'\mpeg\movie1.vpl Frame : not loaded
Total : 0
J' File Pogition
TC
pay | cHrie | panse [ sToR
YYideo B

Frame : not loaded

Total : 00:00:16:05 R
File Pogition

FILE... |d:'~.mpeg\scene2.mpg

J 00a0aa0d | T

PLAY |W-\F| PLY| PALISE \ STOP | o e B
IP ONLY | | ONLY | FLSTEP‘ FR STEF'| ¥ Loop Forever

Y aniable Speed

_I 100 %

Alpha Mix
Field Crt : not loaded
Tatal Flds - 4000007

FILE... |d:'~.mpeg\cmssfade.alp
| File Positiar
J Qooooood | F

PLAY |F'L-’-\YALL| PALISE \ STOP | 5 Lop Foreves

Play &l y o Video s |0 I
abee e P =

Audio Record Audio Source
FILE... |d:\dv'~.scen85.wav ?: g?;:g?
™ Record Audio during 0% Record ? ;[;rl]e

1. SelectaVideo Sourceinthe“Video Reference” group box. If “Video Control” hasthe “Ref.” box
checked you should see the input video on your output video monitor.

2. Clickonthe“FILE...” buttoninthe“Video A” group box. Browseto the location where you saved the
first video filein the record example above and select that video file.

3. Clickonthe“FILE...” button in the“Video B” group box. Browse to the location where you saved the
second video file in the record exampl e above and select that video file.

4. Clickonthe“FILE...” buttoninthe“Audio” group box. Browse to the location where you saved the
first audio file in the record example above and select that audiofile.

5. Makesurethe“Link to VA/PL” check box is checked inthe “Audio” group box.

micro
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6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Click onthe“PLAY"” buttonin the “Video A” group box. Y ou should now seethe“Frame Count” start
incrementing inthe“Video A” and “Audio” group boxes and you should see and hear output on you
video output equipment.

Now Click onthe“VAR PLY” button inthe“Video A” group box. Now you can move the variable
speed dider inthe“Video A” group box and watch the video speed up and slow down. Y ou can aso
pressthe“PAUSE” button and “FL STEP’ or “FR STEP” buttons to see the video pause and advance
onefield or oneframe at atime.

Now click on the“STOP” button in the “Video A” group box. Now move thefile position dlider in the
“Video A" group box away fromthe left edge and then press“PLAY” inthe“Video A” group box. This
will access an index file for the selected file in the “Video A” group box. Now you can move the dider
and the video output will jump to the select frame. Now click the“PAUSE” button and move the
dlider. Notice that the video jJumps to the selected frame and then pauses. (Note that the index fileis
built during recording and has a.mdb ending. If for some reason the Player cannot find this file during
ajump it will build anew one which will bring a progress dialog box and could take sometimeto
build.)

Now click the “STOP” button in the “Video A” group box, move the position dider al the way to the
left, and then click the“PLAY” button in the“Video A” group box.

Now click onthe“PLAY” button inthe “Video B” group box. Now by clicking onthe“View Video B”
and “View Video A” radio buttons you should be able to view either video file.

Now copy thefile“sum.alp” from the CD that came with your hardware to a convenient location on
your hard drive.

Click onthe“FILE...” button inthe“AlphaMix” group box. Browseto the location where you saved
the“sum.alp” file and select that alphafile.

Now while both Video A and Video B are playing click on the “PLAY” button in the “AlphaMix” group
box. Y ou should now see many transitions happening between the video files. Thisalphafileisasum
of al the transition types. Any one of these transitions can be stored in it’s own separate file by using
the alphafile generator that is selected using the tools menu.

Now click on“STOP” inthe“Video A”, “Video B”, "Audio” and “AlphaMix” group boxes. Make sure
the“View Video A” radio button is selected.

Now copy the folder called “vpltest” from the CD that came with your hardware to your hard drive.
The path of the folder created on your hard drive must be “C:\vpltest”. Y ou can delete this folder when
this exampleisfinished.

Now click onthe“FILE...” buttoninthe“Play List” group box. Browseto “C:\vpltest” and select the
file called “test.vpl”.

Now click onthe“FILE...” buttonin the “Audio” group box. Browseto “C:\vpltest” and select thefile
caled “test.apl”.

Now click the“PLAY” button in the “Play List” group box. Y ou should now see a sequence of video
clips playing one after another with transitions between them.

To make your own Video Play List filesrefer to the appendix on Video Play List fileformats. A
Video Play List File generator that allows you to create sequences on atimelineis also included with
your Merlin board, which will be discussed |ater.
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6. Application Software

6.0 The Player Application Window

File Edit Yiew Setings Toolz Help 14

B EER

o] (2)
PLAY | MPEG-2 (4:2:0) | MPEG-2 (4:2:2) | DV25 <> MP| DVED <> MP| MPEGA | NTSC | Pal
Wideo Reference ( 4 ) Yideo Contral Flay Lizt
’}7 Cvideo © SWHS © SDI C WP O Freg || ¥ TEC [+ Re FILE ||d"\mpeg\movie1 vl Frame : not loaded
i ' Tatal : 0
Uncompress ta File [Starts on Play & when Flds > 0]—————————————— J- File Position

Clo FILE... ||d:'\mpeg\scene‘l.ﬂm |n jlmdg oL |EHKFILE| ClisE "WI | TC

= Field * Frame

Widen A Wideo B
5\{ FILE. |[dvmpeguscenet Frerie - OO0 E0E @ ST | y— Frame : not loaded
(/ [TFLE [ megtscenet.neg T+ (0002428 e _FIE-_|[Fmeestscene2 e Total - OOO0-EDS R

File: Position File Pogition
e L [0zt 7| | 2 [pae00nce e
PLay | vaRPLy | Panse | sTop | & Vo Vs & PLay | vaRPLy | panse [ sTop o Video B
IPONLY | 1ONLY | FLSTEP | FRSTEP | P LoopForever | IPONLY | 1ONLY | FLSTEP | FRSTEP | P2 Loop Forever
| Wariahle Speed | Y aniable Speed
1 100 1 100 %

%
Audia Alpha Mix
7 FILE a \movie].anl Frame : not lnaded (é\g FILE ah el ade al Field Cnt : not loaded
C/ [ FIE|[#npegtmovisT.ap Total © OOOCT:20 7 [ FIE|[3mpsgtcrossiade. Total Fids - 4000001

Filz Pasition File Pasitian
| |uuunnnmn T l |nnnnnnnn TE
PLAY PHLISE sTOp | © 480K PLay | PLAY ALL| PAUSE 5TOP
| | = 441K ™ Link to ¥a/PL | | | ¥ Loop Forever

vaR PLY | FLSTEP | FRSTEP | ~ 300K @ Loop Forever

1] = 0 B -
: Yariable Speed E||d~3}'Df-'\||| | Video A | ¥ideoB
5 Rl = | Audia |
4 0 a Alph
- 100 * 1 If Lirked I — e

\S [ Yideo Record mhudio Record Audio Source
@E FILE... | Id:'\dv\sceneﬁdv Field Crt : rot reu:u:.rdL/ FILE... | Id:\dv\sceneE.wav & Analog

[ Fram Player ¢ Diatd
501
RECORD | PALISE | FR 5TEP| STOF [ Dvso [ Fecord Audio during DV Flecord ~ Mone
Ready o
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@ PLEY | MPEG-2 (4:20) | MPEG-2 [4:22) | DV25 <> MP| DVS0 <> MP| MPEG |

This section of the player application shows you that you arein play mode and allows you to switch to the available
record and transcode modes. The only available record modes on the Merlin board are “MPEG-2 (4:2:0)",
“MPEG-2 (4:2:2)", and “MPEG-1". The DV to MPEG transcode modes will be available soon.

“MPEG-2 (4:2:0)" mode lets you record up to 15 Mbs and “MPEG-2 (4:2:2)" mode lets you record up to 50 Mbs.

“MPEG-2 (4:2:2)" modeis used for higher quality recording, but does not let you record using back to back B
frames which are useful for obtaining better quality recordings at lower bitrates.

(@[] e

This section of the player application shows you that you are in NTSC mode and allows you to switch to PAL mode.

@ Wideo Reterence
’}7 CHidea € SYHS € 501 © WP © Free

This section of the player application shows you what is the currently selected reference input and allows you to
switch to other input references. Theinput reference will be used as the sync timing for playing video aswell as
what will be seen when the video is stopped if viewing reference video is desired.

C-Video - Selects the yellow Composite video input connector.

SVHS - Selectsthe Black S-VHS 4 pin mini din video input connector.

SDI — Selectsthe BNC Serial Digital Video(SDI) input connector.

VP - Selectsthe 26 pininternal VIP port connector.

Free — Selects Freerun mode. 1n this mode no reference is used for sync timing.

@ Yideo Cortral
¥ TEC | Ref

This Section of the player application allows you to turn on and off the TBC (Time Base Corrector), and allows you
to view Reference video when the player is not playing any video.

agrwnE

The TBCisacircuit on the Merlin board that samplesincoming video, storesit in atemporary buffer, and then reads
from the temporary buffer using an extremely low jitter clock. This has many benefitsin video applications. The
reason it wasincluded on the Merlin board isthat it allows analog video that comes from ajittery source to pass
through the Merlin board and get jitter reduced so that it can be passed out the D1 port and have low enough jitter to
meet the very tight jitter requirements of D1 serial digital video.

Viewing reference video when the player is stopped is useful for switching between a reference and recorded
material much like atypical VCR works. If Referenceisturned off adefault color can be selected by using the
color setting dialog box that can be selected in the Settings menu.
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This section of the player application allows you to control Video motion. Video A and B use similar controls.

a)
b)
c)

f)

0)

h)

i)
K)

File button — Thisbutton brings up a dialog box alowing you to select avideo file.
File name— Thistext box specifies the current video file and also lets you type afile name directly.
File position slider control — Thisisadider control that lets you jump to any position within the video file.
It also has a progress bar that shows you where the video is playing in relation to the entire file. During
recoding an index fileis built that indexes where every GOP in the MPEG-2 file starts. Thisfile will have
the same name as the MPEG file but will have an .mdb ending. Thisfileis used to find frames within the
video file. If thisfileis missing when the dlider is moved, it will be rebuilt. Therefore you may sometime
see amessage telling you an index file is being built when you use this control. To avoid the delay caused
by building thisfileit is recommended that any file copies of an MPEG-2 file should include file copies of
the .mdb fileaswell.
File position — Thisfield shows you the time code of the current video frame. Just to theright of thisis
theletter I, B or P. This specifiesthe MPEG frames type of the next frame to be viewed.
Total Frames— Thisfield specifies the total number of framesin the video file. Sometime the letter R may
appear to theright of thisfield. Thismeansthefileisan MPEG-2 file with reverse byte ordering. If this
fileis missing the Total Frameswill beincorrect. 1t will normally read 18:32:13:12 when this happens.
Slider position — This text box specifies what frame the slider now pointsto. It also letsyou type aframe
number directly. Theformat is standard SMPTE time code format without colons. The colons have been
omitted to make it easier to enter time codes quickly.
Motion control buttons— These eight buttons are used to control video motion.

1) PLAY — Startsplaying video.

2) VARPLY — (Variable Play) Starts playing video at the rate selected by the speed control.

3) PAUSE — Pauses video and freezes the current frame. If the video is stopped it pauses the video at

the frame specified by the position slider and freezes at that frame number.
4) STOP- Stopsthe video and switches the output to reference or a solid color (depending on
Reference setting).

5) IPONLY — Starts playing video but only displaysthe | and P frames similar to fast forward.

6) | ONLY — Starts playing video but only displays| frames similar to very fast forward.

7) FL STEP— Advances paused video onefield. If the video isnot paused it pauses the video.

8) FR STEP- Advances paused video oneframes. If the video isnot paused it pauses the video.

View — The View Video A and B radio buttons allow you to switch back and forth between what is being
played by player A and player B.

Loop Forever — When this box is checked the video will restart whenever it reaches the end of file during
play.

Speed control — Thisisadlider control that lets you control the speed that video is played when VAR PLY
is selected.

Speed — This text box specifies the current video speed and al so lets you type in avideo speed directly.
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This section of the player application allows you to control Audio motion.

a Filebutton— This button brings up a dialog box allowing you to select an audio file or an Audio Play List
file. Audio filesendin.wav and Audio Play List filesend in .apl. For adescription of Audio Play List files
refer to Appendix B.

b) File name— Thistext box specifiesthe current audio file and also lets you type afile name directly.

¢) Fileposition slider control — Thisisadider control that lets you jump to any position within the audio file.
It also has a progress bar that shows you where the audio is playing in relation to the entirefile.

d) Fileposition— Thisfield shows you the time code of the current audio sample.

€) Tota Frames— Thisfield specifiesthe total number of video frames periods in the audio file.

f) Slider position — Thistext box specifies what frame the slider now pointsto. It also letsyou type aframe
number directly. Theformat is standard SMPTE time code format without colons. The colons have been
omitted to make it easier to enter time codes quickly.

g) Motion control buttons— These six buttons are used to control video motion.

1) PLAY —Startsplaying audio.

2) VARPLY — (Variable Play) Starts playing audio at the rate selected by the speed control.

3) PAUSE — Pauses audio and freezes at the current audio sample. |f the audio is stopped it pauses
the audio at the 4. frame specified by the position slider and freezes at that frame number.

4) STOP- Stopsthe audio.

5) FL STEP- Advances paused audio onefield. If thevideo isnot paused it pauses the video.

6) FR STEP-— Advances paused audio one frames. If thevideo is not paused it pauses the video.

h) Link to VA/PL — When this box is checked any motion control operationsthat are done on either Video A
or The Play List controls are duplicated on the Audio controls.

i) Loop Forever — When this box is checked the audio will restart whenever it reaches the end of file during
play.

i) Speed control — Thisisasdlider control that lets you control the speed that audio is played when VAR PLY
is selected.

k) Speed— Thistext box specifiesthe current audio speed and also lets you type in an audio speed directly.

I) Sample Rate— These radio buttonslet you select the sample rate that the audio Digital to Anaog converter
should use.
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This section of the player application alows you to control Alphamixing between Video A and Video B.

a Filebutton— This button bringsup a dialog box alowing you to select an aphafile.
b) File name— Thistext box specifiesthe current aphafile and also lets you type afile name directly.
¢) Fileposition slider control — Thisisadlider control that lets you jump to any position within the alphafile.
It also has a progress bar that shows you where the alphais positioned in relation to the entirefile.
d) Fileposition—Thisfield showsyou thefield count of the current alphafield.
e) Totd Flds— Thisfield specifiesthe total number of aphafieldsin the aphafile.
f) Slider position — Thistext box specifies what field the slider now pointsto. It aso letsyou type afield
number directly. Theformat isfield number.
g) Motion control buttons— These four buttons are used to control vi deo motion.
1) PLAY —Startsplaying aphafile.
2) PLAY ALL — Startsplaying Video A, Video B, an aphaand an audio file (audio isonly played if
the audio islinked).
3) PAUSE - Pausesthe alphafile and freezes at the current alphafield. If the alphais stopped it
pauses the alphaat the field specified by the position slider and freezes at that field number.
4) STOP- Stopstheaphafile.

h) Loop Forever — When this box is checked the alphafile will restart whenever it reaches the end of file
while playing.

i) Play dl FId delays— These four text boxes allow you to enter delays from whenthe PLAY ALL buttonis
pressed to when Video A, Video B, alphaand an audio start playing. Thisisuseful for testing how
transitionswill look.
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This section of the player application allows you to control the motion of Video Play List files.

a Filebutton— This button brings up adialog box alowing you to select aVideo Play List file. For a
description of Video Play List files refer to Appendix A.

b) File name— Thistext box specifiesthe current Video Play List file and aso lets you type afile name
directly.

¢) Fileposition slider control — Thisisasdider control that lets you jump to any position within the Video
Play List file. It also has a progress bar that shows you where the Video Play List is positioned in relation
to theentirefile.

d) Fileposition— Thisfield showsyou the time code of the current video frame.

e) Totd Flds— Thisfield specifiesthe total number of framesin the Video Play List file.

f) Slider position — Thistext box specifies what frame the slider now pointsto. It also letsyou type aframe
number directly. Theformat is standard SMPTE time code format without colons. The colons have been
omitted to make it easier to enter time codes quickly.

g) Motion control buttons— These four buttons are used to control video motion.

1) PLAY —Startsplaying aVideo Play List file.
2) CHK FILE - Pressing this button updates the Total Framesfield. Thisisuseful if the Play List
file has been modified by a different application.
3) PAUSE — Pauses video and freezes the current frame. If the video is stopped it pauses the video at
the frame specified by the position slider and freezes at that frame number.
4) STOP- Stopsthe Video Play List file.
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This section of the player application alows you to control conversion to uncompressed files.

a Filebutton— This button brings up adialog box allowing you to select a File name for Uncompressed
Video.

b) File name— Thistext box specifiesthe current file name for Uncompressed Video and also lets you type a
file name directly.

¢) Field count— Thistext box allows you to enter the number of fields worth of video that you would like to
uncompress

d) Feld/Frame— These radio buttons allow you so select how the uncompressed video should be saved.
Selecting field mode stores the video one field at atime. Selecting frame mode interleaves odd and even
frames and stores the video one frame at atime.

When Field count is hon zero, the next time Play in the Video A control is pressed uncompression begins. The
display will show frames at a slower than normal speed. When the uncompression is compl ete the video will
continue to play at anormal speed. Whenthe video is stopped the uncompressed fileis closed and can then be used
by other programs. The currently supported uncompressed video formats are Adobe Premiere filmstrip format
(.flm), Targafile sequence format (a sequence of files ending in #.tga, where # is a sequence of numbers) and
Quicktime “2vuy” format (.mov).

D% Video Record

[1:hdvhacened, dv Field Cnt : not record
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This section of the player application allows you to control DV Video recoding.

a) Filebutton — This button brings up adialog box allowing you to select avideo file.
b) File name— Thistext box specifiesthe current video file and also lets you type afile name directly.
¢) Fileposition— Thisfield shows you the time code of the current video frame
d) Motion control buttons— These four buttons are used to control video motion.
1) RECORD - Starts Recording video.
2) PAUSE — Pauses video and freezes at the current frame. If the video is stopped it pauses the video
at the after recording 1 frame.
3) STOP- Stopsthe recording video.
4) FR STEP- Records one frame of video and then stops. If the video is not paused it pauses the
video. Thisisuseful for recording one frame at atime for animation or stop motion video.
e) From Player / DV50—- From Player lets you record from Video A and Video B output. DV50 allows you to
select 25 Mbs or 50 Mbs recording mode.
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Audio Record
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This section of the player application allows you to control audio recording during DV Video recoding.

a) Filebutton — This button brings up adialog box alowing you to select avideo file.

b) File name— Thistext box specifiesthe current video file and also lets you type afile name directly.

¢) Record Audio during DV Record — When this box is checked audio will be recorded to the selected file
when aDV video record is started.

@ Audio Source

& fnalog
" Digital 4—@
= 50

" Mone

a Filebutton— This button brings up adialog box allowing you to select avideo file.

Fil= Edit “Wiew Settings Took Help

Thisisthe menu section of the player application.

a File
1) Disable Logging— Turns off logging of commands sent to the Merlin hardware.
2) SetLog File—Turnson logging of commands sent to the Merlin hardware. This menu option also
brings up afile dialog box so that you can set the file name of thelog file.
3) Open Play List File— Thisisanother way of setting the name for the Video Play List File.
4) Exit—Exitsthe Merlin Application

b) Edit— Edit menu. These options can also be selected by aright click in any text box.
1) Cut— Cutsthe currently selected text in atext box.
2) Copy — Copiesthe currently selected text in atext box.
3) Paste— Pastesthe last copied text in atext box at the current cursor position.

c) View
1) Toolbar — Turns on and off the toolbar
2) Status Bar — Turns on and off the Status Bar.
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d) Settings
1) Color Setting — Opens adialog box that lets you set the color that is displayed when video is
stopped and the reference check box is not checked.
2) Video Settings— Opens adiaog box that lets you adjust the Brightness, Contrast, Saturation and
Hue of incoming analog video.

Yideo Settings E

r— Input Calor [Analog Only]

* Brightness
" Contrast
" Saturation
" Hue
Walue = -50 1

Default |
Cancel |

3) Audio Settings— Opens adialog box that lets you adjust the input audio gain and output audio
level.

Audio Settings

Audio Dutput Level |31

Audio Input Gain |1

|
=
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€) Tools
1) AlphaFile generator — Opens adialog box that allows you to build custom alphafiles.

.
{ Fonfot ] || LFIE |[megacsioe
m Hxlm d | B = {P =

Thisdialog box letsyou pick the type of aphafile and it lets you pick the field count of the alpha,
which translates to how long the transition will last.

2) Byte Swap — Opensadiaog box that allows byte swap files

|V D hmpeghclipl.mpg

|V E:'wpltesthcliplr.mpg

I

Thisis useful for converting video and audio files so that they can be shared between systems that
use big and little endian byte formats.
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3) File Split— Opens adialog box that lets you create a new file that is a subsection of alarger file.

File Selection

Text boxes for entering
frame numbers directly

For Video thisfield shows
the closest GOP frames

Use this button to move the
start time to the same frame
position that is currently
selected in Video A

Move the edges of this box
to change the start and end
time of the selected video.

File Split

Source File
Frames:
FILE... ||D:'\mpeg\scene‘|.mpg 00053 08
 Wideo 1 Audio
Destination File
Frames:
FILE. . “D:\mpeg'\sceneh.mpg 00:0049:27
Frame Select
Start End & 48 0K
Selections > 00001711 [ooo10709 K
320K

GOPTC - 00:00:17:11 00::07:09 248

Ol

STERT |

CAMCEL EXIT

Thiz tool will create a new file that includes the frames
specified by Start and End.  Cut points will be rounded ta the
nearest GOF for Video, and the nearest Frame for dudio,

- — Total framesin

sourcefile

Total frames

| _— selected

For audio select sample rate
so that frame numbers match

For audio this field shows
distance from an exact audio cut

\ Use this button to move the

end time to the same frame
position that is currently
selected in Video A

If thefilethat is created by this dialog box isavideo file the start frame will be the nearest | frame
before the selected start frame, and the end frame will be the frame just before the next | frame
after the selected end frame. The time code of these frames will be shown in the GOPTC fields.
If thefilethat is created by thisdialog box isan audio file the sample rate must be set correctly so
that frame numbers can be calcul ated based on the audio sample rate. Because thereisnot an
exact number of audio samples per frame the fraction below the audio sample rate radio buttons
specifies how far from an exact cut the audio lands. This mismatch is negligible but if audio and
video are played for many days non-stop, many non-exact cuts merged together can resultin lip

sync problems.

micro
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4) File Merge— Opensadialog box that lets you merge files together.

File Merge x|

— File & [File to Append ta]

FILE... | ID:\mpeg'\scenﬂ z.mpg

— File B [File to be Appended to File 4]

FILE... “D:\mpeg'\scenelmpg

START | CAMCEL EXIT

Thiz tool will Merge data fron File B ta the end of File A

File A isappended tofile B. Soif you want to keep the origina file B you should make a copy of
the file before this operation is executed.

5) Update EEPROM — This option is not applicable to the Merlin board.

e) Help— ThisMenu option displaysthe Merlin about box.

Occasionally you may seethisdialog box. Thisdiaog box isused to report messages without waiting for the any
user input.

i Merlin Messages x|

EEPROM updated successfully
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6.1 The Recorder Application Window

[g-m Merlin Recorder Boardl

File Edit Wiew Settings Toolz Help 12
A
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RECORD | PalISE | FRSTEP | 5ToP | [ Byte Swap v Mew GOP on Scene Change W Warniable Bit Rate Mode
<6 Audio GOP Stucture
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This section of the recorder application shows you that you are in record mode and allows you to switch to the
available play, record and transcode modes. The only available record modes on the Merlin board are “MPEG-2
(4:2:0)", “MPEG-2 (4:2:2)", and “MPEG-1". The DV to MPEG transcode modes will be available soon.

“MPEG-2 (4:2:0)” mode lets you record up to 15 Mbs and “MPEG-2 (4:2:2)" mode lets you record up to 50 Mbs.
“MPEG-2 (4:2:2)" modeis used for higher quality recording, but does not let you record using back to back B
frames which are useful for obtaining better quality recordings at lower bitrates.

@ =l

This section of the recorder application shows you that you arein NTSC mode and allows you to switch to PAL
mode.
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Wideo Reterence
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This section of the recorder application shows you what isthe currently selected reference input and allows you to
switch to other input references. The input reference is what will be recorded when the record button is pressed as
well aswhat will be seen on your output video monitor if viewing reference video is selected.

6. C-Video- Selectsthe yellow Composite video input connector.

7. SVHS- Selectsthe Black S-VHS 4 pin mini din video input connector.

8. SDI - Selectsthe BNC Seria Digital Video(SDI) input connector.

9. VP- Selectsthe 26 pininterna VIP port connector (not available on Merlin boards).
10. Free— Selects Freerun mode. In thismode no referenceis used for sync timing.

@ Wideo Control
¥ TEC [V Ref

This Section of the recorder application allows you to turn on and off the TBC (Time Base Corrector), and allows
you to view Reference video.

The TBCisacircuit on the Merlin board that samplesincoming video, storesit in atemporary buffer, and then reads
from the temporary buffer using an extremely low jitter clock. This has many benefitsin video applications. The
reason it was included on the Merlin board isthat it allows analog video that comes from ajittery source to pass
through the Merlin board and get jitter reduced so that it can be passed out the D1 port and have low enough jitter to
meet the very tight jitter requirements of D1 serial digital video.

Viewing reference video lets you see what will be recorded when the record button is pressed.

ID:\mpeg\scene1.mpg Field Cnt : not recoding 4—@
WITC M 00:00:00:15

iden
FILE...

I HEEDFlH PausE | FRSTEP [ sTop | I ButeSwap

This section of the recorder application allows you to control Video recoding.

5) File button — This button brings up adialog box allowing you to select avideo file.

6) File name— Thistext box specifiesthe current video file and aso lets you type afile name directly.

7) File position — Thisfield shows you the time code of the current video frame. If a source is connected that
generates VITC. The VITC frame number of the source will be displayed by the VITC IN text.

8) Motion control buttons— These four buttons are used to control video motion.

9) RECORD - Starts Recording video.

10) PAUSE - Pauses video and freezes at the current frame. If the video is stopped it pauses the video at the
after recording 1 frame.

11) STOP - Stopsthe recording video.

12) FR STEP- Records one frame of video and then stops. If the video is hot paused it pausesthe video. This
isuseful for recording one frame at atime for animation or stop motion video.

13) Byte Swap — Thisallows you to record a byte swapped video files. On Merlin boards this allows you to
record at higher datarates. On new boards byte swapping is done in hardware so thisis not needed.
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This section of the recorder application allows you to control Audio recording.

3

b)
c)

d)

f)

9)

@

File button — This button brings up a dialog box allowing you to select an audio file or an Audio Play List
file. Audiofilesendin.wav and Audio Play List filesendin.apl. The Audio Play List format isthe same
asthe Video Play List format without any transition files.
File name— Thistext box specifiesthe current audio file and aso lets you type afile name directly.
File position — This field shows you the time code of the current audio sample.
Motion control buttons— These six buttons are used to control video motion.

1) RECORD - Starts recording audio.

2) PAUSE — Pauses audio recording.

3) STOP- Stopsrecording audio.

Link to Video— When this box is checked any motion control operations that are done on the Video are
duplicated on the Audio controls.

Audio Source— These radio buttons let you select which audio input to use. Merlin boards only have
Andog inputs.

Sample Rate— These radio buttons |et you select the sample rate that the audio Analog to Digital converter
should use.

Harizantal Wertical

[0 =] % fas0 =]

|'\-"ideo Resolution

This section of the recorder application alows you to select the resolution at which the video should be recorded.

Temporal Filter———————
|7 " Enable Luma Filter

[" Enable Chroma Filker

This section of the recorder application alowsyou to turn on and off temporal filtering in the Luma(black and
white) and chroma (color) space. This helps achieve lower bitrate MPEG-2 files by reducing the amount of motion
that occurs between successive video frames. Although it does reduce the bitrate it also has the effect reducing
video quality. For applications where low bitrate is a must these setting can help reduce block artifacts in exchange
for motion filtering.
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This section of the recorder application allows you to control the bitrate of the recorded MPEG-2 file.

ad Max Bitrate— Thisalowsyou to set the maximum instantaneous bitrate used during recording.

b) New GOP on Scene Change— When this box is checked if a scene changeis detected anew | frame will be
recorded. Thisimprovesthe quality of the recording by reducing block artifacts that occur when trying to
record lots of changesinaP or B frame. This may not necessarily be desirable if adeterministic IBP
pattern is required throughout the recording.

c) VariableBit Rate— When thisbox is checked, variable bitrate recording will be used. Variable bitrate
means that that if during recording less than the Max Bitrate is needed at any one time no extra bitswill be
added to the MPEG-2 Stream to maintain afixed bitrate. This makesthe overall size of an MPEG-2 file
smaller but also makesit more difficult to find | frames within an MPEG-2 file.

d) MinQ - Thissetting givesyou another level of control over the bitrate of an MPEG-2 file. Min Q allows
you to set the minimum Q (quality factor) to use during variable bit rate recordings. Every Q value will
generate a different number of bitsfor different frames depending on the content of the video frame. The
Min Q basically tells Merlin to use agiven Q value unless the bits produced for agiven frame resultsin
bitrates higher than the maximum allowable. In this case Merlin will increase the Q (higher Q values
reduce video quality) to force the bitrate below the maximum allowable.

GOP Structure
Inkra Pict Dist. Ref Pict Dist. Closed GOF freq.

{I. | Spacing) [I. P Spacing) [0 =No GOPs Cloged)
- - J
5 =l 3 = =

Example - 15, 3.1 = ..BEIBEPEEPEEFEEPEBIEEFEEF...

This section of the recorder application allows you to control the GOP structure. A GOP (Group Of Pictures)
starts with an | frame and ends with the frame just before thenext | frame. | frames use the most number of bit
because they contain information that does not rely on any other frames. P frames use the second most number of
bits because they rely somewhat on previous framesin avideo sequence. B frames use the least number of bits
because they rely somewhat on previous and future framesin asequence. Lotsof | frames helpsin Non-Linear
Editing applications becauseit is best to jump to | frames and if there are lots of them this allows you to jump to
lots of places. However using a GOP structure with lots of B frames will generate better quality recordings at low
bitrate. Thisisatrade off that hasto be decided on based on your application. A GOP is considered closed when
none of the B framesin the GOP refer to framesin adifferent GOP. It is best to choose 1 for closed GOP
frequency so that every GOP is closed in aNon-Linear Editing application, but if lower bitrates at higher quality is
desired this number can beincreased. For most application 15,3,1 usually gives good results. What this meansis
that the GOP structure will start with an | frame then have 2 B frames then a P frame then 2 B frames and so on for a
total of 15 frames, and that every GOP will be closed.
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Script File
@ ( FILE... | |

This section of the recorder application allows you to specify ascript file. Merlin has many commands that can
control the recording process. So many that rather than have a control for every setting only the most common
ones have controls and the rest can beimplemented in a script file. What ever commands are in the script file are
executed whenever arecording is started.

@ File Edit “iew GSeftngs Tools Help

Thisisthe menu section of the recorder application.

a File
1) Disable Logging— Turns off logging of commands sent to the Merlin hardware.
2) Set Log File—Turnson logging of commands sent to the Merlin hardware. This menu option also
brings up afile dialog box so that you can set the file name of the log file.
3) Exit—Exitsthe Merlin Application

b) Edit— Edit menu. These options can aso be selected by aright click in any text box.
1) Cut - Cutsthe currently selected text in atext box.
2) Copy — Copiesthe currently selected text in atext box.
3) Paste— Pastesthe last copied text in atext box at the current cursor position.

c) View
1) Toolbar — Turns on and off the toolbar
2) Status Bar — Turnson and off the Status Bar.

d) Settings
1) Video Settings— Opens adialog box that lets you adjust the Brightness, Contrast, Saturation and
Hue of incoming analog video.

Video Settings E3

— Input Color [Analog Only)

&' Brightness
 Corrast

 Saturation
" Hue

Yalue = -B0 |

Default |

Cahicel |
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2) Audio Settings— Opens adialog box that lets you adjust the input audio gain and output audio
level.

Audio Settings x|

Audio Dutput Level |3'I
Audio Input Gain I'I

|
|

e) Tools
f) Help— This Menu option displays the Merlin about box.

Occasionally you may see thisdialog box. Thisdialog box is used to report messages without waiting for the any
user input.

+ Merlin Meszages x|

EEPROM updated successiully
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6.2 The Play List Editor

'Wideo / Audio Play List Generator

File DOptions Windows Help 7
= \_/

FEEL R

Video Play List | audio Play List | N

— “ideo Play List — Wideo File Adjustments \2/
"W clipl.mpg Start Time: 00:00:00:00 ﬂ / - EI

crozsfade52 alp =

% blackT mp End Time: 00:00.06:20 3] J L
i3 crossfade52 alp Dffset Adiust ﬂ J .
'EF] clipZ.mpg
Vm clipZ.mpg Repeat Count: ID Mame: clipl.mpg File Infarmation |
33 rwipeR2. alp
hm clip1 mpg — tilpha File Adjustment |
i3 crossfade52.alp Start Time: 00:00.05:25 ] J ]
hE}I] clip2.mpg : -

% vhand52. dp 1| End Time;  00:00:08: 21 Align Alpha |
hE}I] clip3.mpg LI Length: 00:00:00: 26 Azzociated Video File: clipl.mpg File Infarmation |
|e: wpltesthelip].mpg i

1) Thislist box showsall the video and alphafiles currently in the play list file. Files can be added to

2)
3)
4)

5)

6)

or deleted from this list box by using the File menu or by right clicking in the list box. Multiple
files can be selected and files can be moved by using the mouse inside the list box.

These scroll bars et you set the start and end of avideofile.

This scroll bar lets you select where an aphafile should start within avideo file.

Pressing the Align Alpha button moves the apha scroll bar to a position in the video file exactly
equal to the size of the alphafile before the selected end time chosen for the video file. Thisis
usually the most likely place an alphafiles start position is adjusted.

Pressing these buttons causes the Play List Editor Application to communicate with the Player
Application and adjust the scroll bars to the current position of Video A in the Player Application.
Thisisuseful for find cut points. By using the sliders and frame step feature in the Player
Application exact frames can be located. Pressing these buttons then moves the scroll barsto the
same frame numbers.

Pressing these buttons give useful information about the Video and Alphafiles.

@ ‘ File QOptionz  “windows  Help

Thisisthe Play List Editor menu.

a File

1) Open File— Opensanew Video Play List file or adds avideo or aphafileto thelist box.

2) Save As—Saveall the current Play List setting is a specified file.

3) Delete File— Removesthe currently selected video or alphafile from the list box.

4) Enable/Disable File— Disables the currently selected video or alphafile. Thisresultsin the Play
List file having an entry with valid information but with a comment on the line that causes the Play
List processor to skip thisline.

5) Insert File— Addsavideo or aphafileto thelist box.

6) Exit— Exitsthe application.

micro
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b) Options
1) HideToolbar — Turns on and off the toolbar.
2) Show Hints— Turns on and off hints when the mouse passes over a control.

¢) Windows
1) Video Play Preview — Opensthe Video Play Preview window shown below.
2) Audio Play Preview - Opensthe Audio Play Preview window shown below.

d) Help
1) Overview — Opensahelp window.
2) About - Opens Play List Editor About Box.

“'Video Play Preview = = B3
— Wideo Play Time Transition Adjust

Start Tire: 00:00:00:00 i’ !

File Mame: clipl.mpg

Merlin Player: IB-:-arcH 'I B Play | M Stop |

w
Yiden Files | clipl.mpg | black1.mpg | clip2. mpg | clip3. mpg | clipl.mpg |
Tranzition Time 00:00:05: 25 00:00:03:05 0000:16:2 0000:2216 00:00:26:21
Alpha Filez | crozgfadebZ alp | crozgfadebZ alp | | nipehZ, alp | crozgfadebZ alp |
Owerlap Time 00:00: 0525 Q00.00:03.70 00:00: 0525 00:00:14.05
1 |
' Audio Play Preview O] x|
— Audio Play Time Transition Adjust
Start Tirne: 00:00:00:00 i’ p -
File: Mame:
Merlin Player: IBnard 1 'I B Flay | M Stop |
b
Audio Files | clipl.way | clip2. way | clip3.way | clipl.way | clip2. way |
1] | 2+l

These are the Video and Audio Play Preview windows. These windows show the relationship between all the filesin
the play list. By adjusting the slider and pressing the PLAY button the video or audio file can be played from
anywhere within the play list file. The Play List editor doesthis by saving the play list to atemporary file, adding
the name of the temporary play list to the “Merlin.ini” filein the “winnt” directory and then sending a message to
the Player Application. When the player application receives the message it gets the filename from the “Merlin.ini”
file and starts playing the play list file. The Player Application must be opened for this to work.
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'Video / Audio Play List Generator
Fil=  Optionz  Windows  Help
== = W] ?]
Video Play List Audio Play List |
 Audio Plag List — fwdio File Adiustments
B clipl way Start Time: 00:00:00:00 ﬂ / : EI
G clip2.wav =
e T
&) cip way End Time: 00:00:09:04 5] ! " n
gﬂ clip wav Offset Adust ok, ,
-] clipz wav
G clip3.wav Repeat Count: ID File Information |
|eshwpltesthlip] way i

The Audio Play List Editor isvery similar to the Video Play List Editor with the exception that thereis no alphafile
setting. Refer to the description of the Video Play List Editor for a description of the Audio Play List Editor
controls.
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6.3 The Program Stream Gener ator

MPEG Program Mux !E[

WAYE ar MPEG Audio Stream
@ FILE... |

MPEG or D% Wideo Stream
(3 !FILE... |

(2) ()
ID:'&mpeg'&scenﬂ ay 2/ ID:'&mpeg'&scenﬂ _mpg U
:> Layer: Bitrate:
5 @ .
|2 - I 128000 = Stream Type: MPEG-2
.-“-‘-.spl_act Fi atio: EI.E_?SE [4:3]
Frequemncy: 44700 S ampledz Pr':'f'le_: Ma!n
bode: Steren Level Main
Druratiomn: 24,705 geconds Ehru:uma:_ 420
Frame Size: T20=430
— Output Format Bitrate: A000000 bitzs
Y Audio/Videa Stream YBW buffer: 229376 bytes
:7) " MPEG-1 Program Stream Eram? H:ate. gi'ggfames“ﬁ
i WMPEG-2 Program Stream Hratan: -1 SEEONGS
" MPEG &udio from WavE Audio
MPEG Program or Audio Stream Output File — Percent Complete
o (9
FILE... @
ID:Hmpeg'\scene'l .mZ2p |

@ Mus/Corveert |

@ Stop |

1)

File button — This button brings up a dialog box alowing you to select an audio file. Thisfilemay bea

WAVE audio fileor an MPEG audio file. If aWAVE audio fileis selected it will be converted to MPEG
audio during the Stream Generation process. For DV audio/video stream generation the audio file must be
aWAVE 48Khz stereo audiofile.

2)
3)

file.
4)
5)

File name— Thistext box specifies the current audio file and also lets you type afile name directly.
File button — This button brings up a dialog box allowing you to select an elementary MPEG or DV video

File name— Thistext box specifiesthe current video file and also lets you type a file name directly.
Layer Control - If theaudio fileisaWAVE audio file thislist box alows you to select the MPEG audio

layer to use when the audio is converted to MPEG audio. Layer 2 isthe most common used.

6)

Bitrate Control - If the audio fileisaWAVE audio file thislist box allows you to select the Bitrate to use

when the audio is converted to MPEG audio. 128,000 or 256,000 is the most common used. For high

quality audio use 256,000.
7

Output Format — These radio buttons allow you to select the program stream format or alow you to select

MPEG audio from WAVE audio. Most MPEG-1 Program Streams used MPEG-1 elementary video files
and most MPEG-2 Program Streams use MPEG-2 elementary video files.

8)
9)

11) Multiplex Button — Pressing this button starts the generation process.
12) Stop Button — Pressing this button stops the generation process.

File button — This button brings up adiaog box allowing you to select an Output file name.
File name— Thistext box specifies the current output file and also lets you type afile name directly.
10) Progress Bar — This control will show status during the generation process.
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6.4 The Program Stream Splitter

MPEG Program Demux E3

MPEG Program Stream Input FiIEﬁ’BMPEG Baze Filename [#.mpg will be appended]——
) 3) FILE... |
: (2 - N

N

ID:'&mpeg'&scenﬂ .mZp

Stream Type:
Bitrate:
Druration;

MPEG-2 Program stream
Bitrate = 5288000
20.13 seconds

ID:"-.mpeghsu:enﬂ

&

— Percent Complete

()

—Mezzages

(o)

Fieady 11

@ Demuliples | ‘ Stop |

1)
3)

4)
5)
6)
7)
8)

File button — This button brings up a dialog box allowing you to select an MPEG Program File.

File name— Thistext box specifies the current program file and a so lets you type afile name directly.
File button — This button brings up a dialog box allowing you to specify the base name for the split
elementary files.

File name— Thistext box specifies the current base name and a so lets you type afile name directly.
Progress Bar — This control will show status during the splitting process.

Message Box — This box will print messages during the splitting process.

Demultiplex Button — Pressing thi s button starts the splitting process.

Stop Button — Pressing this button stops the splitting process.

micro
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Appendix A
Video Play List Files

A.0Video Play List File Format

Theformat of aVideo Play List Fileisasfollows:

<Video File> <Stating Frame#> <Ending Frame#> <Repeat Count> <AlphaFile> <Start Alpha @ Frame #>
<Video File> <Starting Frame#> <Ending Frame#> <Repeat Count> <AlphaFile> <Start Alpha @ Frame#>
<Video File> <Starting Frame#> <Ending Frame#> <Repeat Count> <AlphaFile> <Start Alpha @ Frame #>
<Video File> <Starting Frame#> <Ending Frame#> <Repeat Count> <AlphaFile> <Start Alpha @ Frame#>

<Video File> <Starting Frame#> <Ending Frane#> <Repeat Count> <AlphaFile> <Start Alpha @ Frame #>

Any linethat startswith asemicolon (*;") or any line that has no argumentson it isignored. Alphafilesare optional.
So aline may contain either four or six arguments. The“AlphaFile” specifies what transition file should be used
when starting the “Video File” specified on the next line. If thereisno “AlphaFile’ the next “Video File” will start
immediately after the last Field of the previous “Video File”. If an“AlphaFile” is specified then the next file will
start at “ Start Alpha @ Frame#” of the current video file.

Hereisan example of aVideo Play List File:

;Video File Start End Repeat Al pha File Al pha Frame Start

<d:\npeg\clipl. npg> <50> <500> <0> <d: \ npeg\ al pha\ cr ossf ade50. al p> <450>
<d: \ npeg\ bl ackl. mpg> <0> <250> <250> <d:\npeg\al pha\rw pe50. al p> <200>
<d:\nmpeg\clip2. npg> <1000> <1500> <O0>

<d:\ npeg\clip3. mpg> <100> <600> <0> <d: \ npeg\ al pha\ di ssol ve80. al p> <520>

In thisexample “clipl.mpg” start at field 50 of that file. At field 450 of that file “blackl.mpg* startsand a
crossfade transition is applied for 50 fields. If thefieldsin afile are lessthan the “end — start” thefileisrepeated.
In thisexample “black1l.mpg” is actually asingle frame of black video. Thereforeitisrepeated 250 times. The
Repeat count isignored by the player application but it is used by the playlist editing application. At field 200 of
black1.mpg (after it has repeated 200 times) “clip2.mpg” starts and arwipetransitionis applied for 50 fields. This
filewill start at offset 1000 fieldsinto this clip and play for 500 fields. Since no aphafile was specified here
“clip3.mpg” starts as soon as “clip2.mpg” ends at an offset of 100 fieldsinto that clip. When the Play List file ends,
it starts again from the beginning. Therefore at field 520 of “clip3.mpg”, “clipl.mpg” will start again at an offset of
50 fields and a dissolve transition will be applied for 80 fields.
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Appendix B
Audio Play Ligt Files

B.0 Audio Play List File Format

The format of an AudioPlay List Fileisasfollows:

<Audio File>
<Audio File>
<Audio File>
<Audio File>

<Audio File>

<Starting Frame #>
<Starting Frame #>
<Starting Frame #>
<Starting Frame #>

<Starting Frame #>

<Ending Frame #>
<Ending Frame #>
<Ending Frame #>
<Ending Frame #>

<Ending Frame #>

<Repeat Count>
<Repeat Count>
<Repeat Count>
<Repeat Count>

<Repeat Count>

Any linethat starts with asemicolon (*;”) or any line that has no argumentson it isignored. Each linethat has
arguments always contains four arguments. Each “ Audio File” will start immediately after the last Field of the
previous“Audio File".

Hereisan example of aVideo Play List File:

;Video File Start End Repeat
<d:\npeg\clipl. wav> <50> <500> <0>
<d:\npeg\clip2. wav> <1000> <1500> <0>
<d:\ npeg\clip3. wav> <100> <600> <0>

Inthis example “clipl.wav” start at field 50 of that file. At field 500 of that file “clip2.wav" starts. If thefieldsina
file arelessthan the “end — start” the fileisrepeated. The Repeat count isignored by the player application but it is
used by the playlist editing application. Atfield 1500 of “clip2.wav”, “clip3.wav” starts. When “clip3.wav reaches
field number 600 “clipl.wav” will start again at an offset of 50 fields and the whole process will repeat.
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Appendix C
Writing your own Application

C.0 Working with the example Sour ce Code

£ example E3

Cancel |

FILE... | Filenarne:

PLay | sTop

The example Source Code isasimple MFC 6.0 dialog application with minimal code added. The application has
only three push buttons that selects avideo file, play the selected video file and stop the selected video file. The
starting application was generated by running the MFC App Wizard in MFC 6.0 and selecting asimple dialog
application. Only six subroutines have been added to the application, and one line in the OnlnitDialog(); subroutine
that callsthe InitMerlin(); subroutine. The six subroutines are:

1) InitMerlin(); - Initializesthe Merlin hardware.

2) OnFile(); - Opensafiledialog box so you can select avideofile. Thisroutineiscalled when the File
button is pressed.

3) OnPlay(); - Startsplaying video. This subroutineis called when the Play button is pressed.

4) OnStop(); - Stops playing video. This subroutine is called when the Stop button is pressed.

5) Cmdgen(); - This subroutine is the main interface between an application and the Merlin hardware. Merlin
is controlled by passing strings to the hardware through this subroutine. To see all the strings that are sent
to the Merlin hardware by the Player and Recorder Applications you can turn on logging, perform any
operations you like, exit the application and then examine thelog files. Thelog file also logs the time
code at which the commands are sent. There are three time code printed before each command. Thefirst
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isafree running time code that starts once the hardware isinitialized, the second is the time code for
Player A and thethird isfor Player B. Player A and B time codes only advance when the corresponding
player is playing.

6) ThreadStartp(); - Thisisaseparate thread that is started when Merlinisinitialized that constantly runsin
the background as long as the application is open. It handles many house keeping function for Merlin as
well as managing the interface with the Merlin DLLs

To build this application you must have “mercmd.lib”, “merddi.lib”, “mercmd.dill” and “merddi.dll” in the application
build directory or in the library search path. “mercmd.lib” and “merddi.lib” must be added to the link settingsin the
project settings dialog box. In thisexample all the code mentioned was added to the file “exampleDlg.cpp”. There
are also severd linesthat were added to the “exampleDIg.h” file. Refer to the source file to see what lines were
added. For information on Merlin command strings refer to the Merlin APl document.
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