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Abstract

This paper explains about the structure of multiple sensorial media application format (ISO/IEC 23000-17), which is newly
standardized as a project of MPEG-A. This format facilitates effective storage, playing, and management of media with multiple
sensorial effects. The ISO base media file format from MPEG-4 Part 12 and sensory effect metadata (SEM) from MPEG-V Part 3
are used to composed the multiple sensorial media application format. In this paper, a fragmentation method to break a SEM
XML document into valid SEM samples is presented. Several binarization methods to compress the SEM samples are compared
and evaluated as well. The compression ratio and processing time using the MPEG-V binary representation and the Binary MPEG
format for XML (BiM) are superior to the gzip compression.
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F 1. 2EE AAZA

Table 1. A source SEM XML document to be fragmented

<SEM

xmlns="urn:mpeg:mpeg-v:2010:01-SEDL-NS"
xmlns:sev="urn:mpeg:mpeg-v:2010:01-SEV-NS"
xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004"
xmlns:ct="urn:mpeg:mpeg-v:2010:01-CT-NS"
xmlns:si="urn:mpeg:mpeg21:2003:01-DIA-XSI-NS"

vate="true" si:ptsDelta="0"/>
vate="true" si:ptsDelta="0"/>
vate="true" si:ptsDelta="0"/>

</GroupOfEffects>
</SEM>

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemaLocation="urn:mpeg:mpeg-v:2010:01-SEV-NS MPEG-V-SEV.xsd"
sizpuMode="ancestorsDescendants" si:anchorElement="true" si:timeScale="1000">
<Effect xsi:type="sev:TemperatureType" si:anchorElement="true" intensity-range="0.0 100.0" intensity-value="40.0" dura-
tion="5000" activate="true" si:pts="6000" si:ptsDelta="0"/>
<GroupOfEffects si:puMode="ancestorsDescendants" si:anchorElement="true" id="explosion_effect" si:pts="20000">
<Effect xsi:type="sev:TemperatureType" intensity-range="0.0 100.0" intensity-value="40.0" duration="5000" acti-

<Effect xsi:itype="sev:WindType" intensity-range="0.0 100.0" intensity-value="50.0" duration="5000" acti-

<Effect xsi:type="sev:VibrationType" intensity-range="0.0 100.0" intensity-value="60.0" duration="5000" acti-

121 1. process unit mode?} ancestorsDescendants 42| £& 0
Fig. 1. A example case of a process unit mode - ancestorsDescendants
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Table 2. Process units of the XML document in Table 1 generated by the XSI fragmenter

PU #1

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>

<SEM

xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xmlns="urn:mpeg:mpeg-v:2010:01-SEDL-NS"

xmlns:sev="urn:mpeg:mpeg-v:2010:01-SEV-NS"

xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004"

xmlns:ct="urn:mpeg:mpeg-v:2010:01-CT-NS"

xmlns:si="urn:mpeg:mpeg21:2003:01-DIA-XSI-NS"

xsi:schemalocation="urn:mpeg:mpeg-v:2010:01-SEV-NS MPEG-V-SEV.xsd"

si:puMode="ancestorsDescendants" si:anchorElement="true" si:timeScale="1000">

<Effect xsi:type="sev:TemperatureType" si:anchorElement="true" intensity-range="0.0 100.0" intensity-value="40.0" dura-
tion="5000" activate="true" si:pts="6000" si:ptsDelta="0"/>

</SEM>

PU #2

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<SEM
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xmlns="urn:mpeg:mpeg-v:2010:01-SEDL-NS"
xmlns:sev="urn:mpeg:mpeg-v:2010:01-SEV-NS"
xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004"
xmlns:ct="urn:mpeg:mpeg-v:2010:01-CT-NS"
xmlns:si="urn:mpeg:mpeg21:2003:01-DIA-XSI-NS"
xsi:schemal ocation="urn:mpeg:mpeg-v:2010:01-SEV-NS MPEG-V-SEV.xsd"
sizpuMode="ancestorsDescendants" si:anchorElement="true" si:timeScale="1000">
<GroupOfEffects si:puMode="ancestorsDescendants" si:anchorElement="true" id="explosion effect" si:pts="20000">
<Effect xsi:type="sev:TemperatureType" intensity-range="0.0 100.0" intensity-value="40.0" duration="5000" acti-
vate="true" si:ptsDelta="0"/>
<Effect xsi:type="sev:WindType" intensity-range="0.0 100.0" intensity-value="50.0" duration="5000" acti-
vate="true" si:ptsDelta="0"/>
<Effect xsi:type="sev:VibrationType" intensity-range="0.0 100.0" intensity-value="60.0" duration="5000" acti-
vate="true" si:ptsDelta="0"/>
</GroupOfEffects>
</SEM>
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Table 3. Box structures of the multiple sensorial media application format

Mandatory(*) Box Type Box description
* ftyp file type and compatibility
pdin Progressive download Information

* moov container for all the metadata

* mvhd movie header, overall declarations

* trak container for an individual track or stream

* tkhd track header, overall information about the track

edts edit list container

elst an edit list

* mdia container for the media information in a track

* mdhd media header, overall information about the media
hdir handler, declares the media (handler) type

. “soun” for audio data

“vide” for visual data
“semh” for SEM

* minf media information container
vmhd video media header, overall information (video track on-
v)
smhd sound media header, overall information(sound track on-
v)
hmhd hint media header, overall information (hint track only)
nmhd null media header, overall information(some tracks only)
* dinf data information box, container
. dref data reference box, declares soure(s) of media data
in track
* stbl sample table box, container for the time/space map
. stsd sample descriptions (codec types, initialization etc.)
‘mpms” for SEM data
* stts (decoding) time-to-sample
ctts (composition) time to sample
* stsc sample-to-chunk, partial data-offset information
* stsz sample sizes (framing)
stz2 compact sample sizes (framing)
* stco chunk offset, partial data-offset information
cob4 64-bit chunk offset
stss sync sample table (random access points)
Ipmc IPMP Control Box

mdat media data container
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si:anchorElement="true"/>

< Effect xsi:type="sev:LightType" activate="true" color="urn:mpeg:mpeg-v:01-SI-ColorC5-N5:Red" duration="7"
intensity-value="30" si:pts="6000" si:anchorElement="true"/>

< Fffect xsittype="sev:LightType" activate="true" color="urn:mpeg:mpeg-v:01-51-ColorC5-NS:Red" duration="16"
intensity-value="60" si:pts="13000" si:anchorElement="true"/=>

< Effect xsi:type="sev:LightType" activate="true" color="urn:mpeg:mpeg-v:01-SI-ColorCS-NS:White" intensity-
value="50" duration="5" si:pts="1400" si:anchorElement="true"/>

< Effect xsiztype="sev:WindType" activate="true" intensity-value="100" duration="2" sipts="1700"

si:anchorElement="true"/>

=Effect xsi:type="sev:LightType" activate="true" color="urn:mpeg:mpeg-v:01-5I-ColorCs-NSs:Red" duration="7" ‘/

&= < Effect xsi:type="sev:LightType" activate="true" color="urn:mpeg:mpeg-v:01-5I-ColorCS-NS:White" intensity-
value="50" duration="5" si:pts="1000" si;anchorElement="true"/>
< EHffect xsitype="sev:WindType" activate="true" intensity-value="100" duration="2" si:pts="4000"

ntensity-value="30" si;pts="1800" si:anchorElement="true"/>

2 4. (O|ZI3F A ofH|1) 5000742 O|HE H2|HERZ TAE SEM QIAHA

Fig. 4. A SEM instance composed of 5,000 effect elements
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< sev:TrajectorySamples mpeg7:dim="3 6"~
300030
003200
0030105

= /sev:TrajectorySamples>

2 5 (0|3t ME oA 2) & JHe| 7l O|HE UR|HEZ FVYE SEM QIAHA
Fig. 5. A rigid body SEM instance composed of one huge effect element

¥ 4. CIE 4230 ME ojFlslE M8 &4
Table 4. Test environment

Experimental setup
CPU 2.4 GHz Intel Core i5
oS Windows 7 Enterprise edition
IDE Visual Studio 2010 Service Pack 1
BiMe| o]#3} A3E 9|4 MPEG-7 reference soft-

wareE AHE-SF 20, gzip TS| A8 zibe A3
SATE MPEG-V °|X 39| 782 54| 15 $XE F=
dte] o2 AT SEM £&< X

¥ 5. XML O|ZI&} zlo|E2{e| ¥ EZ
Table 5. Characteristics of the binarization libraries

MPEG-21 Part 7 reference software DIA-Fragment-A-1 2}
o|BHPE gLk AT, el A eoln
glele 542 % 59 2t

MPEG-V ©]Z 33 7]dl el5 g/t 79 9]
N AH THGE LZECIE AHETHAX T JAVAR
T3 MPEG-V reference softwareS /\}%
ibRho] §eaA HE 5ol S xmaoq

=9 A A 4 A= IR)7F 2

B}t JAVAR TEE E]—O]lﬂaiay_u} At o
Y= Al 2" Aol A3tslt) B b QEAAT
W) E5)7] w2 Foluziele] HAsh SuAA fela A
o] 3ltt. LOC(Lines Of Code)= MPEG-V reference soft

s 7k

Comp. Alg. Library (LinengfCCo de) Multi-core support? SW Lang. Open source?
BiM MPEG-7 57,290 X JAVA X
reference software
gzip zlib 9,063 O C++
MPEG-V Implemented 14,846 X C++ X
mpegy | MPEGV reference 100,304 X JAVA X
software
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Table 6. Experimental results of compression ratio per binarization method

. Fragmented SEM . . Comp.
Test set SEM size (byte) Size (byts) Compression method Compressed size (byte) ratio
BiM 112,280 99.34%
1 1,053,068 3,071,250 gzip 2,435,000 20.71%
MPEG-V 122,800 96%
BiM 1,389 94.0%
2 23,156 - gzip 19,283 16.7%
MPEG-V 977 95.7%
wareZ} 100,304 ERICE 71 Wt ™ zlibe] 9,063 29l FEE= Fo] WA §7] welnh mEta HAE T
o2 7 At & 62 olxst Wy ¥ 9FEE v A P=R0 gzip BiMI MPEG-V 713 7|4k 0]z 3}o] H]
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