
APPLICATION NOTE

One of the challenges in a broadcast facility is 

to handle the different audio mappings that 

can coexist inside the facility. For example, the 

HD audio channel mapping is generally different from the 

SD audio channel mapping; some programs can have 5.1 

audio, but others can be only stereo. In some cases, you 

have sources with Dolby-E that may need to be processed 

differently than PCM sources; some audio channels may 

need to be processed and others passed through untouched. 

All those cases need to be treated differently from each other 

and may require that you reconfigure some cards in the 

chain to adapt the processing depending on the audio in the 

current program.
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For ingest applications the operator can always trigger GPIs or restore specific card configurations depending 

on the incoming audio. But for live incoming feeds, this is much more complicated as you need to know in 

advance the audio channel mapping, and try to trigger the right card configuration at the right time.

For playout applications, a potential solution would be to use an Automation System to extract the  

information from the playlist and trigger different card configurations at different times of the day. Some 

products will have GPI or even a serial port which can be used to achieve this goal. Although interesting, 

this solution is not always viable in all facilities as it requires that the right (and valid) information about 

the audio is entered in the playlist. Then, you need to program the automation to extract this information 

in order to trigger the right GPI for each specific audio configuration. Finally, wiring the GPIs between the 

automation and all the cards is rather expensive and cumbersome.

To address these problems, Miranda has integrated an automatic card reconfiguration scheme on its  

XVP-3901 Up/Down/Cross-Converter and Audio Processor. Based on the audio presence and the audio 

type of the incoming program, the XVP-3901 will load user-defined card presets that will restore the entire 

card configuration to a desired state. This way, the card can react by itself to different audio channel 

mappings without user intervention.

The next section of this document will describe the different parameters available to configure the feature. 

The last section will describe 3 real life applications and how to configure the feature accordingly.

Feature Configuration

The automatic card reconfiguration feature is located in the Automatic Preset Recall tab on the XVP-3901. 

In order to detect the PCM audio presence correctly (or its absence), it is required to specify the audio 

level “Threshold” and the “No Signal Duration.” If the audio level is below the specified threshold for the 

specified time duration, the PCM audio will be considered as “not present” (or silent); otherwise it will be 

considered as present. 

Figure a. 



Based on these PCM parameters, the card will report the current “Audio Channel Presence & Type” 

for each audio channel indicating if the incoming embedded audio is PCM (“P”), Dolby-E (“E”), Dolby 

Digital / AC-3 (“D”), non-PCM (“N”) or absent / silent (“0”). The “Current Presence/Type String” is a short 

string that indicates the audio presence and type detected in a single character. This is convenient because 

it helps configure and compare the audio conditions to detect (described below) with the current incoming 

embedded audio.

Depending on the application, it is possible to define two audio conditions. The first audio condition will 

recall the User Preset 1 and the second audio condition will recall User Preset 2. The first condition has 

priority over the second one in case the 2 conditions both match the incoming audio. If no conditions are 

met, the card will preserve its current configuration.

In figure a, the first audio condition will be detected if there is PCM (“P”) audio on any of the audio channels 

3 to 8. Remember that the PCM audio presence requires that the audio level is above the specified 

threshold for the specified duration. The second audio condition will be met when there will be PCM audio 

on channels 1 or 2 and no audio (silence) on all channels from 3 to 8. In this example, any PCM audio on 

channels 3 to 8 will automatically recall User Preset 1. A silence on all those channels and PCM audio on 

channels 1 or 2 will recall User Preset 2.

Note that PCM is detected when any of the specified channels has audio presence, and silence (“0”) is 

detected when all of the channels are silent. The audio is never silent when Dolby-E, Dolby Digital or Non-

PCM audio is detected. The “X” condition is used as a “don’t care” condition telling the card to simply 

ignore the audio presence/type for this channel.

The “Delay in msec” parameter indicates how much time the card should wait before reconfiguring the 

card after one audio condition is met. Depending on the application, it may be useful to reconfigure the 

card immediately or wait the specified amount of time. This value will depend on the total processing delay 

of the XVP-3901 and on the specific configuration change programmed in the User Preset. For example, 

let’s assume you have a Dolby Digital encoder on the XVP-3901 and that the total processing delay of the 

card has been set to 6 frames to compensate for the Dolby Digital encoder processing delay. Using the 

user presets to change the embedded audio channels to encode should be done right away, but changing 

the output channels after the Dolby Digital encoder should be delayed by around 6 frames as the audio 

condition has not yet passed through the encoder. This is a rather complicated parameter to configure. 

Refer to the applications described in the next sections for more details.



Application 1: AC-3 encoding of 5.1 or 2.0

Figure 1 shows the application. When 5.1 is present on embedded input channels 1-6, all channels are 

encoded to AC-3 while the 5.1 audio metadata is coming from the generator. When 2.0 is present on 

channels 1-2 (and silence on channels 3-6), stereo is encoded. The metadata is coming from the generator 

but configured in 2/0. It has been determined by the customer that the audio level on channels 3-6 may 

contain noise up to -63 dBFS on all channels at all time. 

User Preset 1 will be recalled when 5.1 audio is present. The generator is configured to generate 5.1 audio 

metadata going to the AC-3 encoder. 

User Preset 2 will be recalled when 2.0 is present instead of the 5.1 audio. In this configuration, the 

generator is configured to generate 2/0 audio metadata going to the AC-3 encoder. 

Figure 1. Detection based on 5.1/2.0 presence



The No Signal Duration will be set to 30 msec and the Threshold to -60 dBFS to cover for the noise floor. 

Assuming the total processing delay of the XVP is set to 266 msec (+7 additional frames) to give enough 

time to detect the audio conditions and encode the audio in AC-3. The application of the preset should be 

configured as shown in the picture below:

In this application, we are not controlling the output shuffler of the card, but the metadata generator which 

explains the smaller Delay before applying the User Presets. This delay is much shorter than the total 

processing delay of the card because the metadata should be changed at the same time as the audio 

enters the AC-3 encoder which is 6 frames before the audio goes out of the card.

The delay to apply the preset has been optimized to take into account the No signal Duration, the total 

processing delay of the card and the internal reaction times of the card. Determining the accurate preset 

Delay to apply is rather complicated. Please contact our Technical Support department if you experience any 

difficulties. In the example above, the 8 & 10 msec are the accurate numbers to reload different parameters 

in the audio metadata generator. The small difference between the 2 values is due to a difference in the 

silence versus presence detection.



Application 2: Detect DV presence/absence

Figure 2 shows the application. When Descriptive Video (DV) is present on embedded input channels 7-8, 

it is passed at the output. When not present, a downmix version of the main 5.1 will be used. It has been 

determined by the customer that the audio level on the DV channels is always above -72 dBFS because of 

the noise floor. If it goes below that threshold, we can assume there is no audio present.

User Preset 1 will be recalled when DV is present on the embedded audio input channels 7-8. The 

embedded audio output shuffler for channels 7-8 will be programmed to pass the input channels 7-8.

User Preset 2 will be recalled when DV is silent on the embedded audio input channels 7-8. The embedded 

audio output shuffler for channels 7-8 will be programmed to pass the downmix output channels 15-16 

made from channels 1-6.

Figure 2. Detection based on PCM presence



The No Signal Duration will be set to 30 msec and the Threshold to -72 dBFS. Assuming the total processing 

delay of the XVP is set to 66 msec (+1 additional frame) to give enough reaction time between the detection 

of the silence and the application of the preset, the Automatic Preset Recall should be configured as shown 

in the picture below:

The delay to apply the preset has been optimized to take into account the No signal Duration, the total 

processing delay of the card and the internal reaction times of the card. Determining the accurate preset 

Delay to apply is rather complicated. Please contact our Technical Support department if you experience 

any difficulties. In the example above, the 8 & 10 msec are the accurate numbers to toggle the output 

shuffler configuration when there is +1 HD/SD Additional frame delay. The small difference between the 

2 values is due to a slight difference in the silence versus presence detection.



Application 3: Dolby-E presence/absence

Figure 3 shows the application. When Dolby-E is present on channels 3-4 it must be passed at the output 

untouched. When Dolby-E is absent, the PCM stereo audio on channel 1-2 must be encoded in Dolby-E on 

channels 3-4. Channels 1-2 are passed all the time.

User Preset 1 will be recalled when Dolby-E is present on the embedded audio input channels 3-4. The 

embedded audio output shuffler for channels 3-4 will be programmed to pass the input channels 3-4.

User Preset 2 will be recalled when Dolby-E is absent on the embedded audio input channels 3-4. The 

embedded audio output shuffler for channels 3-4 will be programmed to pass the output channels 17-18 

of the Dolby-E encoder made from channels 1-2.

With Dolby-E, the No Signal Duration can be set to a small value because the detection of the absence of 

Dolby-E is very fast. The Threshold can be set to any value as the Dolby-E presence will be detected as a 

0 dBFS signal. To avoid detecting noise when Dolby-E is absent, let’s set the Threshold value to -54 dBFS. 

Figure 3. Detection based on Dolby-E presence



The processing delay of the XVP should be set to 66 msec (+1 additional frame) to give enough processing 

delay to encode the Dolby-E. The preset Delay can be configured as shown in the picture below. Compared 

to other applications, the Delay has been increased by 20 msec since the No Signal Duration has been 

lowered by 20 msec. This explains the different values to control the same output shuffler as in the other 

applications.

The delay to apply the preset has been optimized to take into account the No signal Duration, the total 

processing delay of the card and the internal reaction times of the card. Determining the accurate preset 

Delay to apply is rather complicated. Please contact our Technical Support department if you experience 

any difficulties. In the example above, the 28 & 30 msec are the accurate numbers to toggle the output 

shuffler configuration when there is +1 HD/SD Additional frame delay. The small difference between the 2 

values is due to a difference in the silence versus presence detection.
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