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Abstract: Tools for description of visual content, including still images and videos, are specified 
in this standard. Visual content description consists of visual features, text labels, and device 
information. This standard is divided into two profiles: basic profile and surveillance profile. The 
basic profile specifies basic visual descriptors that apply to general purpose. The surveillance 
profile is a superset of the basic profile and includes all the descriptions specified in the basic 
profile as well as special descriptors for surveillance purpose. 
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Important Notices and Disclaimers Concerning IEEE Standards Documents 
IEEE documents are made available for use subject to important notices and legal disclaimers. These 
notices and disclaimers, or a reference to this page, appear in all standards and may be found under the 
heading “Important Notices and Disclaimers Concerning IEEE Standards Documents.” They can also be 
obtained on request from IEEE or viewed at http://standards.ieee.org/ipr/disclaimers.html. 

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards 
Documents 

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, are 
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards 
Association (“IEEE-SA”) Standards Board. IEEE (“the Institute”) develops its standards through a 
consensus development process, approved by the American National Standards Institute (“ANSI”), which 
brings together volunteers representing varied viewpoints and interests to achieve the final product. IEEE 
Standards are documents developed through scientific, academic, and industry-based technical working 
groups. Volunteers in IEEE working groups are not necessarily members of the Institute and participate 
without compensation from IEEE. While IEEE administers the process and establishes rules to promote 
fairness in the consensus development process, IEEE does not independently evaluate, test, or verify the 
accuracy of any of the information or the soundness of any judgments contained in its standards. 

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure 
against interference with or from other devices or networks. Implementers and users of IEEE Standards 
documents are responsible for determining and complying with all appropriate safety, security, 
environmental, health, and interference protection practices and all applicable laws and regulations. 

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and 
expressly disclaims all warranties (express, implied and statutory) not included in this or any other 
document relating to the standard, including, but not limited to, the warranties of: merchantability; fitness 
for a particular purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness 
of material. In addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort. 
IEEE standards documents are supplied “AS IS” and “WITH ALL FAULTS.” 

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there 
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related 
to the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved 
and issued is subject to change brought about through developments in the state of the art and comments 
received from users of the standard. 

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other 
services for, or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any 
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his 
or her own independent judgment in the exercise of reasonable care in any given circumstances or, as 
appropriate, seek the advice of a competent professional in determining the appropriateness of a given 
IEEE standard. 

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, 
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: 
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; 
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, 
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR 
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE 
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND 
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 01:47:10 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1857.6-2018

http://standards.ieee.org/ipr/disclaimers.html
http://www.avadocuments.com/doc/ieee-1857-6-2018
http://www.avadocuments.com/doc/ieee-1857-6-2018


 

 
Copyright © 2019 IEEE. All rights reserved. 

4 

Translations  
The IEEE consensus development process involves the review of documents in English only. In the event 
that an IEEE standard is translated, only the English version published by IEEE should be considered the 
approved IEEE standard. 

Official statements  

A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board 
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its 
committees and shall not be considered to be, or be relied upon as, a formal position of IEEE. At lectures, 
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall 
make it clear that his or her views should be considered the personal views of that individual rather than the 
formal position of IEEE. 

Comments on standards 
Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of 
membership affiliation with IEEE. However, IEEE does not provide consulting information or advice 
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the form of a 
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a 
consensus of concerned interests, it is important that any responses to comments and questions also receive 
the concurrence of a balance of interests. For this reason, IEEE and the members of its societies and 
Standards Coordinating Committees are not able to provide an instant response to comments or questions 
except in those cases where the matter has previously been addressed. For the same reason, IEEE does not 
respond to interpretation requests. Any person who would like to participate in revisions to an IEEE 
standard is welcome to join the relevant IEEE working group. 

Comments on standards should be submitted to the following address: 

 Secretary, IEEE-SA Standards Board  
 445 Hoes Lane  
 Piscataway, NJ 08854 USA 

Laws and regulations  

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory 
requirements.  Implementers of the standard are responsible for observing or referring to the applicable 
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not 
in compliance with applicable laws, and these documents may not be construed as doing so. 

Copyrights 

IEEE draft and approved standards are copyrighted by IEEE under U.S. and international copyright laws. 
They are made available by IEEE and are adopted for a wide variety of both public and private uses.  These 
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization, 
and the promotion of engineering practices and methods. By making these documents available for use and 
adoption by public authorities and private users, IEEE does not waive any rights in copyright to the 
documents. 
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Photocopies  

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to 
photocopy portions of any individual standard for company or organizational internal use or individual, 
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance 
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission 
to photocopy portions of any individual standard for educational classroom use can also be obtained 
through the Copyright Clearance Center. 

Updating of IEEE Standards documents  
Users of IEEE Standards documents should be aware that these documents may be superseded at any time 
by the issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect.  

Every IEEE standard is subjected to review at least every ten years. When a document is more than ten 
years old and has not undergone a revision process, it is reasonable to conclude that its contents, although 
still of some value, do not wholly reflect the present state of the art. Users are cautioned to check to 
determine that they have the latest edition of any IEEE standard. 

In order to determine whether a given document is the current edition and whether it has been amended 
through the issuance of amendments, corrigenda, or errata, visit the IEEE Xplore at 
http://ieeexplore.ieee.org/ or contact IEEE at the address listed previously. For more information about the 
IEEE-SA or IEEE’s standards development process, visit the IEEE-SA Website at http://standards.ieee.org. 

Errata  

Errata, if any, for all IEEE standards can be accessed on the IEEE-SA Website at the following URL: 
http://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata 
periodically. 

Patents 

Attention is called to the possibility that implementation of this standard may require use of subject matter 
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to 
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant 
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the 
IEEE-SA Website at http://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may 
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without 
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of 
any unfair discrimination to applicants desiring to obtain such licenses. 

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not 
responsible for identifying Essential Patent Claims for which a license may be required, for conducting 
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or 
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing 
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that 
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely 
their own responsibility. Further information may be obtained from the IEEE Standards Association. 
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Introduction 

This introduction is not part of IEEE Std 1857.6-2018, IEEE Standard for Digital Media Content Description. 

This standard defines the description of digital media content for image and video. 
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IEEE Standard for  
Digital Media Content Description 

1. Overview 

1.1 Scope 

The standard for digital media content description specifies digital media visual content descriptors to 
satisfy the requirement of searching in large-scale multimedia data and support applications to visual 
surveillance. 

1.2 Purpose 

The standard provides compact descriptors to represent the visual features and describe the category, 
attribute, property, and context information of the multimedia data, which can facilitate content searching 
and indexing, save bandwidth for transmission, enable hardware support for descriptor extraction and 
matching, ensure interoperability of multimedia applications and ubiquitous platforms, simplify design of 
visual application, and enhance performance on visual surveillance applications, which demand high 
bandwidth. 

2. Normative references 

The following referenced documents are indispensable for the application of this document (i.e., they must 
be understood and used, so each referenced document is cited in text and its relationship to this document is 
explained). For dated references, only the edition cited applies. For undated references, the latest edition of 
the referenced document (including any amendments or corrigenda) applies. 

ISO/IEC 15938-3, Information technology — Multimedia content description interface — Part 3:Visual.1 

                                                 
1 ISO/IEC documents are available from the International Organization for Standardization (https://www.iso.org/) and from the 
International Electrotechnical Commission (http://www.iec.ch). These documents are also available from the American National 
Standards Institute (http://www.ansi.org/).  
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3. Abbreviations and symbols 

The following mnemonics are defined to describe the different data types used in the coded bitstream (refer 
to ISO/IEC 15938-3).2 

bslbf Bit string, left bit first, where “left” is the order in which bits are written in ISO/IEC 15938-3. 
Bit strings are generally written as a string of 1s and 0s within single quote marks, e.g., ‘1000 
0001’. Blanks within a bit string are for ease of reading and have no significance. For 
convenience, large strings are occasionally written in hexadecimal, in which case conversion to 
a binary in the conventional manner will yield the value of the bit string. Thus, the leftmost 
hexadecimal digit is first and in each hexadecimal digit the most significant of the four digits is 
first. 

vluimsbf Variable length unsigned integer representation consisting of two parts. The first part defines the 
number of octets (8-bit bit fields) used for the values representation, encoded by a sequence of 
“1” bits, followed by a “0” bit signaling its end. The second part contains the value of the 
integer encoded using the number of octets specified in the first part. 

uimsbf Unsigned integer, most significant bit first. 
simsbf Signed integer, in two’s complement format, most significant bit (sign) first. 
fsbf Float (32 bit), sign bit first. The semantics of the bits within a float are specified in 

IEEE Std 754-1985 [B1].3 

4. Basic structure 

This clause introduces two basic spatial structures that are used for giving definition and computing 
descriptors: spatial two-dimensional coordinate system is used to specify an image coordinate system; 
region localization is used to specify the rectangular region of interest (ROI) in an image or video frame. 

4.1 Spatial two-dimensional coordinates 

This descriptor defines a spatial two-dimensional coordinate system as an image coordinate system. The 
default image shape is rectangle. The origin is placed at the top left corner of the image, and the x axis and 
y axis are aligned to the top and left edges of the image, respectively. All units of the coordinate are pixels. 

4.1.1 Binary representation syntax 

The binary representation syntax of spatial two-dimensional coordinates is given in Table 1. 

Table 1 —Syntax of spatial two-dimensional (2D) coordinates 

Spatial2DCoordinates { Number of bits Mnemonic 
xRepr 8 uimsbf 
yRepr 8 uimsbf 
xSrcSize  uimsbf 
ySrcSize  uimsbf 
}    

 

                                                 
2 Information on normative references can be found in Clause 2. 
3 The numbers in brackets correspond to the numbers in the bibliography in Annex A. 
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4.1.2 Descriptor component semantics 

xRepr, yRepr 
Number of bits needed for representing X and Y coordinates in the spatial 2D coordinate system. 

xSrcSize, ySrcSize 
The width and height of the original image are represented by the number of pixels along the x axis and 
y axis. 

4.2 Region localization 

This descriptor is used to assign the area of image or video frame of interest. 

4.2.1 Binary representation syntax 

The binary representation syntax of region localization is given in Table 2. 

Table 2 —Syntax of region localization 

RegionLocator{ Number of bits Mnemonic 
                                xRepr 8 uimsbf 
                                yRepr 8 uimsbf 
                                NumOfROIs  uimsbf 
                                for(k=0;k<NumOfR 
OIs;k++) { 

  

          NumOfVertices  vluimsbf 
   for(i=0;i<NumOfVertices;i++){   
                                  PixelX[i] xRepr uimsbf 
                               PixelY[i] yRepr uimsbf 
                }   
                               }   
}   

 

4.2.2 Descriptor component semantics 

xRepr, yRepr 
Number of bits needed for representing X and Y coordinates in the spatial two-dimensional coordinate 
system. 

NumOfROIs 
Number of regions of interest (ROIs). 

NumOfVertices 
Number of vertices in the ROI. When NumOfVertices equals 2, the ROI is rectangle, and all edges of this 
rectangle are parallel to the edges of the image. The two vertices are upper left point and lower right point 
of the rectangle, respectively. When the NumOfVertices is greater than 2, the ROI is a closed shape formed 
by linking all vertices clockwise. 

PixelX, PixelY 
The X and Y coordinates of vertices, respectively. The measurement unit is pixel. 
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5. Encapsulation structure 

The code stream of descriptor is encapsulated independently according to the type of descriptor, as shown 
in Figure 1. 

 

Figure 1 —Code stream of descriptor 
Each descriptor includes two components: 

code stream of descriptor = start code + binary data of descriptor 

Each start code uses “start code prefix” to separate data, with the exclusive identity (ID) number “start code 
value” to identify descriptor: 

Start code = start code prefix + start code value 

Thus, the order of encapsulating descriptor is shown in Figure 2. 

 

 

Figure 2 —The order of encapsulating descriptor 

5.1 Start code 

Descriptor includes start code prefix and start code value. The start code prefix is the bit string “0000 0000 
0000 0000 0000 0001”. All start codes shall be byte aligned. Start code value is an 8-bit integer used to 
indicate the type of start code. See 5.3 for descriptor ID definition. 

5.2 Pseudo start code 

The same string in the code stream as the start code is called pseudo start code. Descriptor code stream 
conforming to this standard dealing with pseudo start code shall refer to the following method: 

When writing a bit, if the bit is the second least significant bit of a byte, check 22 bits ahead. If the 
22 bits are all “0”, insert “10” before the bit to make the bit become the most significant bit of the next 
byte. 

Decode shall refer to the following method:  

When reading a byte, check the previous two bytes and the current byte. If the three bytes constitute the 
string “0000 0000 0000 0000 0000 0010”, dispose of the two lowest significant bits. The two lowest 
significant bits can also be discarded in any equivalent way. 

Descriptor A Descriptor B Descriptor X …
 

…
 

start code 
 

start code 
value 

   

Binary data of 
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5.3 Descriptor type and ID 

The descriptor types and IDs are given in Table 3 for the basic profile and in Table 4 for the surveillance 
profile. 

Table 3 —Descriptor types and IDs in basic profile 

Descriptor type Name  Class name ID number 
Reserved   0000 0000~0000 1111 
Global information 
descriptors 

Creation information Creation 0001 0000 
Time information Time 0001 0001 
Format information Format 0001 0010 
Usage information Usage 0001 0011 
Semantic information Abstract 0001 0100 

Color feature Color space  ColorSpace 0001 0101 

Color histogram ColorHistogram 0001 0110 
Dominant color DominantColor 0001 0111 
Color moment ColorMoment 0001 1000 

Texture feature Gray-level co-occurrence 
matrix 

GLCM 0001 1001 

Gabor texture feature GaborTexture 0001 1010 

Histogram of oriented 
gradients 

HOG 0001 1011 

Local feature Scale-invariant feature 
transform 

SIFT 0001 1100 

Local binary pattern LBP 0001 1101 
Shape feature Fourier shape descriptor FourierShapeDescriptor 0001 1110 

Shape context ShapeContext 0001 1111 

Motion feature Trajectory Trajectory 0010 0000 
Histogram of optical flow HOF 0010 0001 

Reserved   0010 0010~0010 1111 
 

Table 4 —Descriptor types and IDs in surveillance profile 

Descriptor type Name  Class name ID number 
Device description Camera parameter CameraParameter 0011 0000 

Camera motion CameraMotion 0011 0001 
Install information InstallInformation 0011 0010 

Object description Human Human 0011 0011 
Face Face 0011 0100 
Vehicle Vehicle 0011 0101 
Action/Event Action/Event 0011 0110 

Reserved   0011 0111~1111 1111 
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6. Basic profile 

This profile is used to define basic visual descriptors that are applicable to all applications. 

6.1 Global information descriptors 

Global information is the basic attributes of visual media. This description consists of two parts. One is 
content-independent, e.g., the date, time, location (depends on camera devices), the copyright information, 
the authorization information, the storage format of media file, the spatial resolution, frame rate, the bit rate, 
etc. The other one is content-related, e.g., the scenes. 

6.1.1 Creation information 

Creation information includes the ID of camera, title, and the size of media. 

6.1.1.1 Binary representation syntax 

The binary representation syntax of creation information is given in Table 5. 

Table 5 —Syntax of creation information 

Creation{ Number of bits Type 
  CameraID 96 fsbf 
  Flag_IDex 1 bit 
  If( Flag_IDex)   
     CameraID_ex 160 bslbf 
Flag_title 1 bit 
  If(Flag_title){   
     Title 160 bslbf 
   }   
  Size_u 2 bslbf 

  Size_d 32 fsbf 

}   
 

6.1.1.2 Descriptor component semantics 

CameraID 
The camera’s identity, which is expressed as the World Geodetic System 1984 (WGS84) coordinate system 
and composed of the value of directions in x, y, z axes of WGS84 coordinate system. 

CameraID_ex 
A user-defined element, which is used when the cameras are too close to distinguish or users have other 
special requirements. If Flag_IDex is set to 1, the element exists; if Flag_IDex is set to 0, it does not exist. 
Twenty bytes are retained to store CameraID_ex. 

Title 
An optional element to identify the title of media. If Flag_title is set to 1, the element exists; if Flag_IDex is 
set to 0, it does not exist. Twenty bytes are retained to store Title. Title shall be expressed in form of ASCII 
string. 
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Size_u, Size_d 
The size of the media file. Size_d stores the value of the size of media, and Size_u stores the units of the 
size of the media file. The values of Size_u can be KB, MB, GB, or TB. The Size_u value is represented by 
2 bits, as defined in Table 6.  

Table 6 —Semantics of Size_u 

Size_u Meaning 
00 KB 
01 MB 
10 GB 
11 TB 

 

6.1.2 Time information 

Time information includes media creation data, media issue data, media creation time, and duration of the 
media. The representation of time is YYYYMMDDThhmmss (e.g., 19970716T192030). Time shall be 
expressed in UTC, which includes leap seconds. 

6.1.2.1 Binary representation syntax 

The binary representation syntax of time information is given in Table 7. 

Table 7 —Syntax of time information 

Time{ Bit Type 
  Created_time 120 bslbf 
  Duration 32 fsbf 
Flag_Issued 1 bit 
    If(Flag_Issued){   
       Issued_date 64 bslbf 
  }   
}   

 

6.1.2.2 Descriptor component semantics 

Created_time 
The time that the media was created. The representation of time is YYYYMMDDThhmmss (e.g., 
19970716T192030). Time shall be expressed in UTC, which includes leap seconds. It is stored in form of 
ASCII string. 

Duration 
The length of the media file. The measurement unit is hour. Duration of an image is defined as 0. 

Issued_date 
The release date of media file. This is an optional element. If Issued_date is set to 1, the media file has a 
release date; otherwise, the media file does not have a release date. The representation of Issued_date is 
YYYYMMDD. 
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6.1.3 Media format information 

6.1.3.1 Binary representation syntax 

The binary representation syntax of media format is given in Table 8. 

Table 8 —Syntax of media format information 

Format{ Bit Type 
Format_storage 5 bslbf 
Bitrate 16 uimsbf 
Frame_rate 8 uimsbf 
Resolution_h 16 uimsbf 
Resolution_v 16 uimsbf 
}   

 

6.1.3.2 Descriptor component semantics 

Format_storage 
The format of media storage, including AVI, DAT, MKV, FLV, ASF, WMV, ASX, RM, RMVB, 
MPG, MPEG, MPE, 3GP, MOV, MP4, M4V, JPG, BMP, PNG, etc. It is represented by 8 bits, as defined 
in Table 9. 

Table 9 —The semantics of Format_storage 

Format_storage Meaning 
00000000 AVI 
00000001 DAT 
00000010 MKV 
00000011 FLV 
00000100 ASF 
00000101 WMV 
00000110 ASX 
00000111 RM 
00001000 RMVB 
00001001 MPG 
00001010 MPEG 
00001011 MPE 
00001100 3GP 
00001101 MOV 
00001110 MP4 
00001111 M4V 
00010000 VOB 
00010001 M2TS 
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Table 9—The semantics of Format_storage (continued) 

Format_storage Meaning 
00010010 ES 
00010011 PS 
00010100 JPG 
00010101 BMP 
00010110 PNG 
00010111 GIF 
00011000 JFIF 
00011001 KDC 
00011010 PCD 
00011011 PCX 
00011100 PIC 
00011101 PIX 
00011110 PSD 
00011111 TGA 
00100000 TIFF 

00100001 WMF 
00100010 HEIF 

00100010–11111111 Reserved 

 
Bitrate 
The bit rate of the media file. The measurement unit is thousand bits per second. The Bitrate of image is 
defined as 0. 

Frame_rate 
The frame rate of the media file. The measurement unit is frames per second. The Frame_rate of image is 
defined as 0. 

Resolution_h, Resolution_v 
The horizontal and vertical resolution of the media file. The measurement unit is pixel. 

6.1.4 Usage information 

The usage information of media refers to the statement of media copyright. 

6.1.4.1 Binary representation syntax 

The binary representation syntax of usage information is given in Table 10. 
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