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Synopsis

The combination of TrafficManager and FlipFactory provides capability to measure and adjust
audio loudness using techniques described in the ITU-R BS.1770 Standard. The ITU-R BS.1770
algorithm is a methodology for assessing the loudness of an audio signal with between one and
five channels.

The ITU-R BS.1770 Measurement and Adjustment option is a licensed feature of FlipFactory
which may be purchased and downloaded by registered FlipFactory users from our Web site at
www.telestream.net.

Note: The FlipFactory implementation of the loudness measurement algorithm makes no
distinction between speech and other types of audio content. The algorithm will only work
correctly on audio with a sample rate of 48 KHz.

The FlipFactory implementation of measuring and adjusting loudness requires a two-factory
workflow. The first factory measures loudness, the second factory adjusts it.

In the first factory, FlipFactory measures the average loudness over the entire length of the input
file by using an Audio Analysis Process/Analysis tool, then duplicates the input file for use by the
second factory which makes loudness adjustments.

In the second factory, FlipFactory applies gain correction (via Forward Notification from the first
factory) adjusting the loudness to meet a specified target. Gain correction is applied equally across
all channels in the audio file and is constant over its entire length.

Loudness Analysis Factory Loudness Adjustment Factory
Process/Analyze Tool: i —
Audio Analysis Adjustment Product: Adjustment
— Monitor —* VOD Transport Stream —> Destination
Input: Product: Output: Output:
Media file Analysis Duplicate Filter: Audio adjusted
Analyze Duplicate Original media file Audio Level media file
Moniter
Notification:
Forward Forward notification
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Creating a Loudness Adjustment Workflow

Note: This example assumes you know how to create and configure factories in FlipFactory and
how to submit jobs. Review the FlipFactory User's Guide for details.

The loudness adjustment workflow in FlipFactory involves two factories: one to do analysis, the

other to make adjustments.

Creating the Analysis Factory

To create the analysis factory to determine the loudness measurement in LKFS, following these

steps:

1. Create a new factory and name it analyze_loudness. Add a local monitor folder for placing
input media files to be processed for loudness adjustment by FlipFactory. (Alternatively, you

can submit jobs manually):

E FlipFactory Manage

B[=1x

% [ ITULoudmess {| Spottraffic Catch Server | Vortex Network Folder | \yvx Catch Server |
¢ [ Factories SANFolder | SeaChange BML ! SeaChange BMS/BMC | smartJog Gateway
¢ [ anakze_loudness Pathfire r/ Pathfire Ad Exchange r Pipeline EDL Reuters Network Folder

¢ [bonitars|

Omneon Server | Omneon Server (FIP)

| On The Spot Media

| P2LocalFolder | P2 Network Folder

B Local Folder - z
MediaStream

| Mijo | Network Folder |

Metwork Folder (Samba)

| Network Folder + Metadata

=[] Processinabze
o [ Products :

Liquid Network Folder |~ Local Folder | Local Folder + Auxiliary | Local Folder + Metadata

| Media Dvx

e [ Mutifications GV Profile PDRXPMAN | Harris LXFWANStreamer | HulaMX |  HyperLaunch Receive Server
Eclipse Monitor | EmailiClipMail | Extreme Reach | FasiChannel | FTPFolder | FTPS Folder | GVK2
CBS Serial | centaur Server | ClipMail Folder | Database |~ DG Systems | DubList1SCI
Adstream Server | AkamaifStream0OS | AutodeskStone | Avid | Awid Playback Service

| Add

2. To add the Audio Analysis Process/Analysis tool, click Process/Analyze, select Audio

Analysis, and check Enabled:

7] FlipFactory Manage

==

Manage Factories |

Vertical Blanking | Video Analysis |

¢ O] IMULoudmess - :
¢ [ Factaries g

Thomson Video Watermark

¢ [ anahze_laudness

Metadata Processing

[” Philips Video Watermark

= ] Monitors

9 [ Processifnalyze

GraphicsFactory | Media Expansion |~ Media Processing

ite Audio

|_ ColorRemap | G

H audio analysis Audio Analysi
o= 3 Products L
o [ Mofifications hd Enabled

Click Process/Analyze

Select Audio Analysis

Check Enabled
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3. Click Audio Analysis to configure Audio Level Analysis. Check Use ITU-R BS.1770 Loudness

Measurement and (optionally) check Specify Channels For Analysis to specify a different
channel mapping from the default setting:

7] FlipFactory Manage

B=%]

Manage Factories |

¢ ] ITULoudmess
¢ [ Factories
¢ [ anahze_laudness
= ] Monitors

9 [ Processifnalyze

=]
o= 3 Products
o [ Motifications

Audio Level Analysis |

Response Time

200 msec

50 1000
Create waveform display

["] Create waveform display

Use ITU-R BS.1770 Loudness Measurement

Use ITU-R BS.1770 Loudness Measurement

ID

Specify Channels For Analysis

Specify Channels For

Left Channel [1..8]

I |
Right Channel [1..8]

l2 |
Center Channel [1..8]

I3 |
Left Surround Channel [1..8]

5 |
Right Surround Channel [1..8]

G |

Click Audio Analysis

Check Use ITU-R BS.1770
Loudness Measurement

Check Specify Channel
For Analysis

The loudness measurement algorithm assigns different weights to each audio channel (left, right,
center, etc.). If Specify Channels For Analysis is unchecked, the default channel mapping is used
as specified in the SMPTE 370m standard. (Channel 1 = Left, 2 = Right, 3 = Center, 4 = LFE, 5 =
Left Surround, 6 = Right surround). The ITU-R BS.1770 algorithm does not include the Low
Frequency Effects (LFE) channel in calculating its loudness measurement.

4. To add the Analysis product, right-click Products and select New Product, then select Analysis

from the list of products:

7] FlipFactory Manage

B=%]

Manage Factories |

¢ ] ITULoudmess
¢ [ Factoties
¢ [ anahze_laudness
= ] Monitors
o [ Processifnalyze
§ ] Products
¢ T3 knalsis]
o 3 (Analysis)
& [ Destinations
= [ Motifications

4| Product
H

Available Media Formats

[l T»

) Duplicate Original ) 3GP
") 3GP Advanced

]

") Abekas6000

AV ) Avid Transferl

[l 1 ] [

Right-click Product and
select New Product

Select Analysis
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5. Click Codecs and select Analysis as the Video Codec:

E FlipFactory Manage

o

& [ Destinations
o= [ Motifications

Manage Factories |
&3
9 [ ITULoudmess : Analysis
¢ [ Factories e o <]
¢ [J analyze_loudness H|
9 [ Monitors HimC] lysi
B Local Folder 2l
=[] Processinabze 111 Analysis
9 [ Products g L
¢ B Analsis | | |analysis Pseudo-Encoder
¢ =] (Analysis)
o [ Metafiles g B
¢ CJ[Codees|— | | | |Analysts Pseudo-Encoder
Analysis || || The Analysis Pseudo-encoder provides a processing point| |
[ Filters | | permits you to enable and run Process and Analysis tools

input media, and to extract certain metadata from inline me

and insertitinto a label, for use by GraphicsF actory workfloy < |

A i [ [ +]

Click Codecs

Select Analysis

6. Click Analysis and check Audio Analysis Only and Video Analysis Only:

E. .Flip.#aclory Manage

=1 X

~ Manaye Factories |

9 ] ITULoudmess
¢ [ Factaries
¢ [J analyze_loudness
9 [ Monitors
B Local Folder
=[] Processinabze
9 [ Products
& [ Analysis
¢ =] (Analysis)
o [ Metafiles
9 ] Codecs
3 Filters
& [ Destinations
o= [ Motifications

; Analysis

Audio Analysis Only

Audio lysi

Only

Video Analysis Only

[¥] Video Analysis Only

Click Analysis

Check Audio Analysis Only

Check Video Analysis Only

7. Right-click Products and select New Product, then select Duplicate Original from the list of
products. This product performs a file copy of the original file and saves it in FlipFactory’s

default store:

2 FlipFactory Manage

=1

Manage Factories |

9 ] ITULoudmess
¢ [ Factories
¢ [J analze_loudness

o [ Monitors

o [ Processianalyzs

9 [ Products i
o [ Analysis i
o 5 [Cuplicate Original] |

= [ Motifications

1
?

Product

Available Media Formats

[l Te

Right-click Product

® DI Original S6P
) 3GP Advanced ) Abekas6000
! Analysis ! Autodesk Stone Format Z

< Il I

[+]

Select Duplicate Original
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8. Right-click on Factories and select New Factory. Name the new factory adjust_loudness. (This

is the second factory that will perform the loudness adjustment. It is created here so that
Noatification can be assigned to it):

7] FlipFactory Manage

==

Manage Factories |

¢ ] ITULoudmess
¢ [ Factories
o [ adjust_loudness
¢ [ anahze_laudness
= ] Monitors
o [ Processifnalyze
] Products
o= 7 Analysis
o 9 Duplicate Original
] Motifications
3 Forward

:_ Factory Editor

Right-click Factories
and select New Factory

Name new factory

adiust_ioudness |

Description

adjust_loudness

9. Inthe analyze_loudness factory, click on Notifications, select the Forward tab, and click Add:

7] FlipFactory Manage

==

Manage Factories |

@

¢ ] ITULoudmess
¢ [ Factories

o= [ adjust_loudness

¢ [ anahze_laudness
= ] Monitors
o [ Processifnalyze
] Products

o= 7 Analysis

!|" voD Transform | XSL Transform |

Telestream ClipMail FTP | Virage VideoLogger

Sundance r Telestream ClipMail

Seal A | s Auto Forward

Screen DVB Notify r Screen DVB Teletext Notify

r Reuters NewsML

A Pathfire ProTrack
| 1BMS [ mail | MdmiFile Sample | MediaBrowse

Florical | Forward | HTTP |  IBM VideoCharger

Click Notifications

Select Forward

o [ Duplicate Otiging] |~
¢ [ Mofifications H

Dub List r External Shell r Extract Metadata

Avid Auto Forward | Avid Interplay Transfer Engine

Click Add

10. Click on Forward. From the Account Username pull-down menu select the account username
that contains the adjust_loudness factory. then select adjust_loudness from the Factory pull-

down menu list:

2 FlipFactory Manage

=1

Manage Factories |

Click Forward

9 ] ITULoudmess
¢ [ Factories
o= [ adjust_loudness
¢ [J analze_loudness
o [ Monitors
o [ Processianalyzs
9 [ Products
o [ Analysis
o 9 Duplicate Original
% [ Motifications
= Forward

1| -Forward
Priority B
10 |
Low High |=

Account Username

Select Account Username
account containing the

adjust_loudness factory

s ER=
Factory
|a|:|jusl-luudness ‘ - |

4]

Select adjust_loudness factory
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Creating the Adjustment Factory

Now that the loudness of your media has been measured by the analysis factory, this value is used
to adjust loudness in the media file forwarded to the adjustment factory via the FlipFactory
Notification process. To create the adjustment factory, follow these steps:

1. Inthe adjust_loudness factory, right-click Products and select New Product, then select VOD
Transport Stream from the list of products:

2 FlipFactory Manage g@
C Manage Factories ‘ Right-click Products and
— — e select New Product
= ENEIYENEIC]
% [ MULoudmess z Product
¢ [ Factaties g "
9 [ adjust_loudness () Dmneon Server 1 PacketVideo MPEGA =
o= [ Monitors () Quantel ) QuickTime
o= ] Processl/Analyze N _
¢ =] Products ' QuickTime Streaming ) SeaChange Format Sel VoD
hal™ ) Sony MAV70 (8 VOD Transport Stream = elect
o Motificat]
Lt | Ea\y:el ‘\Cnau‘;:;ss ) Vortex ) WAVE Audio = Transport Stream

Note: This example uses the VOD Transport Stream product, though any product with audio
output can be used.

2. Click Codecs and select a video codec to be used. Click Filters, select Audio Filters tab, then
check Enabled:

E FlipFactory Manage g@
{ Manage Factories |
- 8| I Click Filters
Ww s S
# 3 ITULoudmess §|[ Video Fade IniOut | Video Filter Override |
¢ [ Factories : Text Overlay I Vertical Blanking Synthesis
¢ [ adjust_loudness :|" Source ideo Timing |” Telecine Options |~ Temparal Interpolation
:S ESJTIEDE::JAHM . 3 Quicktime Overlay r Saturation r Screen Subtitles r Sharpen
¢ O Products # :|” MotionResove |~ Noise Reduction | Non-Linear Resize | Overlay
& 3 VoD Transport Stralam ‘| Gamma Correction | GraphicsFactory Template | Hue | Mask
9 =1 0D Transport Stream) Darken Region r Field Order Conversion | Frame Mode
o [ Metaflles ‘| AudiowaVinsertion | Blur | Color Rescale | Contrast | crop
= dn:;?;oz s Audio New Channel Content | Audio Phase Invert
= rearm B .
¢ CFilers Audio Channels | Audio Fade UpDown r Audio Level Select Audio Level
B audio Level :
& [ Destinations : Enabled Check Enabled
o [ Motifications : - " i
o [ anahze_loudness : Audio Level Filter |J
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3. Click Audio Level to display Audio Level configuration:

— Adjust Master Gain. If the value selected not zero, it is converted to LKFS and added to

the loudness value selected in Target Loudness. If ITU is checked, Master Gain is
ignored.

— Check Enable Auto Correction to adjust loudness using the ITU-R BS.1770 LKFS value
passed in from the analysis factory

— Check Adjust Loudness and set Target Loudness to set the absolute level of loudness
(in LKFS values)

— Check Adjust Target Loudness To Restrict Peak Level and set Desired Peak Level if

required.
P2 FlipFactory Manage B4
P i e
Manage Factories |
o alm Click Audio Level
9 [ ITULoudmess : Audio Level
¢ [ Factories : .
‘|l | Master Gain =
¢ [ adiust_loudness | .
o [ Monitors Mo | e Set Master Gain
o [ ProcessiAnalvze 2 L !
9 =] Products 2
¢ [ V0D Transport Streal | || -100 20
¥ = (0D Transport Sfream) ‘| | Enable auto correction
o= = Metafiles 2
9 [ Codecs 'l [ Enable auto correction Check Enable Auto
B wrPEG2YVOp Stream | : Correction
% £ Filters | | ‘use Advaced Peak Level Settings
B [Budio Level] : .
& 9 Destinations i |_| Use Advaced Peak Lewvel Settings
“ [l Motifcations || Adjust Loudness (Tu_ps.1770)
o= [ anahze_loudness X
[v] Adjust L. (ITU_BS.1770) Check Adjust
= Loudness
Target Loudness
|24 | LKFS Set Target Loudness
—
50 0
Adjust Target Loudness To Restrict Peak Level Check Adjust Targgt
Loudness To Restrict
v Adjust Target Loudness To Restrict Peak Level
Peak Level
Desired Peak Level
& | dBFS Set Desired Peak
: Level
30 0

FlipFactory calculates the gain correction required to achieve the desired target loudness by
subtracting the incoming LKFS value from the target loudness value and master gain value.

For example, the clip processed in the analysis factory is determined to have a loudness value of
-25 LKFS. This loudness value is passed to the adjustment factory as a metadata label along with
the original input media you submitted. In the second factory, you set the target loudness value to
-20 LKFS. FlipFactory subtracts the loudness value from the target value to obtain the adjustment:

+5 LKFS. During audio encoding, +5 LKFS is applied to the audio, and the media is encoded to
produce your desired output file.

Creating a Loudness Adjustment Workflow  © 2010Telestream, Inc. Page 8



Testing Your Loudness Adjustment Workflow

Now that you have created two FlipFactory factories to analyze and adjust the audio loudness in
your input media file, the result should be tested to ensure success:

1.

In FlipFactory, open the Job Status window to monitor factory progress.

2. Place the media file to be audio-adjusted into the monitored folder:

3.

J analyzeMonitor

E]@

»

File Edit View Favorites Tools Help

) | ®)

<) Back </ lﬂ: /- Search 15 Falders
Address |l’:} C:iloudnessianakyzeManitar [Vl Go
MNarne Size  Type

£ HOTESTFILEZ603. mief 1,300,874 KB WLC media file {.mxf)

< [ | B

Place input media file
into monitored folder

Fa FlipFactory Jobs g@
Job Status |
==
]
Active jobs for "ITULoudmess” on "w-carlj"
Source | Factary | Received » | Suhject Status | Priority
All jobs for "ITULoudmess"
Source Factory Server Received Subject Status
Local Folder |adjust_loudness  |w-carlj FriDec1815:25.... |HDTESTFILE2603.mxf & Complete
Local Folder [anahze_loudness |w-carlj FriDec 18 14:58.... |[HDTESTFILEZG03.mxf & Complete

Wait for both factories to finish processing and the Job Status window to display “Complete™:

Wait for both factories
to display Complete

4. Examine the destination folder to verify that a new media file has been created, then play the
file to ensure that the that audio loudness adjustment is correct:

"~ |

= adjustmentDest E]@

File Edit View Favorites Tools Help |','

. »
'] ) )

<) </ lﬂ: e Search 15 Falders
Address |@ C:iloudness)adjustment Dest [Vl Go

MNarne Size  Type

; HDTESTFILEZ603. mpg 135,673 KB WL media file {.mpg) —
< I | [>

Play the newly
created media file
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Copyright and Trademark Notice

©2010 Telestream, Inc. All rights reserved. No part of this publication may be reproduced,
transmitted, transcribed, altered, or translated into any languages without written permission of
Telestream, Inc. Information and specifications in this document are subject to change without
notice and do not represent a commitment on the part of Telestream.

Telestream, Vantage, Flip4Mac, FlipFactory, Episode, ScreenFlow, Wirecast, GraphicsFactory,
MetaFlip, MotionResolve, and Split-and-Stitch are registered trademarks and Pipeline, Launch,
and Videocue are trademarks of Telestream, Inc. All other trademarks are the property of their
respective owners.
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