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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work. |
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Attention is drawn to the possibility that some of the elements of this documentmay be the subject ¢
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the field of information technology, ISO and [EC have established a joint technical committe
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Par
with
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Par

Par

Par

JTC 1.

h task of the joint technical committee is to prepare International Standards. Draft Internationa
is adopted by the joint technical committee are circulated to national bodies for voting
ion as an International Standard requires approval by at least 75 % of thepnational bodig
h vote.

ghts. ISO shall not be held responsible for identifying any or all such\patent rights.

mittee SC 31, Automatic identification and data capture technigues.

lly revised.

24730 consists of the following parts, under the gefieral title Information technology — Real tim
systems (RTLS):

1: Application programming interface (API)
2: Direct Sequence Spread Spectrum (DSSS) 2,4 GHz air interface protocol

21: Direct Sequence Spread Spectrum (DSSS) 2,4 GHz air interface protocol: Transmitters operatin
a single spread code and employing a DBPSK data encoding and BPSK spreading scheme

22: Direct Sequence Spread Spectrum (DSSS) 2,4 GHz air interface protocol: Transmitters operatin
multiple spread codes and employing a QPSK data encoding and Walsh offset QPSK (WOQPSK
ading scheme

5: Chirp spread spectrum (CSS) at 2,4 GHz air interface
61: Low rateulse repetition frequency Ultra Wide Band (UWB) air interface

62: High.rate pulse repetition frequency Ultra Wide Band (UWB) air interface

ional Standards are drafted in accordance with the rules given in the ISO/IEC Directives,Part 2.

24730-1 was prepared by Joint Technical Committee ISO/IEC:JTC 1, Information technolog},

ond edition cancels and replaces the first edition (ISO/IEC 24730-1:2006), which has been

)
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Introduction

ISO/IEC 24730 defines several air interface protocols and a single Application Programming Interface
(API) for Real Time Locating Systems (RTLS) for use in asset management and is intended to allow for
compatibility and to encourage interoperability of products for the growing RTLS market.

This part of ISO/IEC 24730, the RTLS Application Programming Interface, establishes a technical
standard for Real Time Locating Systems. To be fully compliant with ISO/IEC 24730, Real Time Locating
Systems (RTLS) shall comply with this part of ISO/IEC 24730 and at least one air interface protocol
defined in ISO/IEC 24730.

Heal Time Locating Systems are wireless systems with the ability to locate the positien of|an item
dnywhere in a defined space (local/campus, wide area/regional, global) at a point intinte that is, or is
dose to, real time. Position is derived by measurements of the physical properties afithe radio link.

(Jonceptually there are four classifications of RTLS:
+ Locating an asset via satellite - requires line-of-sight - accuracy to 10,rheters

+ Locating an asset in a controlled area, e.g., warehouse, campus, ‘airport - area of inferest is
instrumented - accuracy to 3 meters

-+ Locating an asset in a more confined area - area of interestis instrumented - accuracy t¢ tens of
centimetres

1 Locating an asset over a terrestrial area using terrestrial mounted receivers over a wide grea, cell
phone towers for example - accuracy 200 meters

With a further two methods of locating an objectWhich are really RFID rather than RTLS:

+ Locating an asset by virtue of the fact thatthe asset has passed point A at a certain time and has not
passed point B

1 Locating an asset by virtue of providing a homing signal whereby a person with a handheld|can find
an asset

Nlethod of location is throughsidentification and location, generally through multi-lateration, of various
types

-+ Time of Flight Ranging Systems
4+ Amplitude Triangulation

-+ Time Difference of Arrival (TDOA)
+ Cellulap Triangulation

—+ ASatellite Multi-lateration

A 1 £ A 3 1
nuslc ulr Alrrivdal
The location information of an asset may further be enhanced with information on its spatial orientation.

This part of ISO/IEC 24730 defines an application programming interface (API) needed for utilizing an
RTLS system.

An API is a boundary across which application software uses facilities of programming languages to
invoke services. These facilities may include procedures or operations, shared data objects and resolution
of identifiers. A wide range of services may be required at an API to support applications. Different
methods may be appropriate for documenting API specifications for different types of services.

© ISO/IEC 2014 - All rights reserved \%
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The information flow across the API boundary is defined by the syntax and semantics of a particular
programming language, such that the user of that language may access the services provided by the
application platform on the other side of the boundary. This implies the specification of a mapping of
the functions being made available by the application platform into the syntax and semantics of the
programming language. An API specification documents a service and/or service access method that is
available at an interface between the application and an application platform.

This API describes the RTLS service and its access methods, to enable client applications to interface
with the RTLS system. This RTLS service is the minimum service that shall be provided by a RTLS
system ta he AP compatible with this standard

This pait of ISO/IEC 24730 uses a “full stop” as the decimal point separator since an API file is beinlg
created with an outputin a .csv file format which uses the comma to separate values.

vi © ISO/IEC 2014 - All rights reserved
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Information technology — Real-time locating systems
(RTLS) —

Part 1:

s aplicati ing interface (API)

1 Scope

This part of ISO/IEC 24730 enables software applications to utilize an RTLS infrastructure f{
dssets with RTLS transmitters attached to them. It defines a boundary across which application g
yses facilities of programming languages to collect information contained in RTLS tag blinks
by the RTLS infrastructure.

2 Normative references
The following documents, in whole or in part, are normatiyely-referenced in this document

hdispensable for its application. For dated references, ofily the edition cited applies. For
references, the latest edition of the referenced document {including any amendments) applies.

—e

]

0/IEC 15963, Information technology — Radio frequenty identification for item management —
lentification for RF tags

~.

et

5O/1EC 19762 (all parts), Information technology — Automatic identification and data capturn
pchniques — Harmonized vocabulary

~

IEEE Guidelines for use of a 48-bit Extended Unique Identifier (EUI-48™)
IEEE Guidelines for 64-bit Global fdentifier (EUI-64™) Registration Authority

wl

xtensible Markup Language‘(XML) 1.0, (Third Edition), W3C Recommendation, World W
onsortium (W3C), 4 Febrgary 20041

[an)

JOAP Version 1.2 Part I~Messaging Framework (Second Edition), W3C Recommendation, World W
(onsortium (W3C),27 April 20072)

3 Terms.and definitions

v w]

or the purposes of this document, the terms and definitions given in ISO/IEC 19762 (all parts)
bllowing apply

-

o locate
oftware
received

and are
undated

- Unique

e (AIDC)

de Web

ide Web

and the

1

field

element of a data record in which information is stored, which may contain one or more properties of a

tag blink

3.2
XML tag
marker that qualifies content in a XML document

1) http://www.w3.org/TR/REC-xml/
2) http://www.w3.org/TR/2007 /REC-soap12-part1-20070427/

© ISO/IEC 2014 - All rights reserved
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3.3

persistent connection

network connection between a server and a client that is kept open for several application level message
exchanges, or request call, even after sending application level error responses

3.4
tag status
mandatory fields within a Locate message not including the <source> and <format> fields

4 Symbols and abbreviated terms

For the gurposes of this document, the symbols and abbreviated terms given in ISO/IEC 19762 (all'‘part;
and the following apply.

Nt

API Application Programming Interface

ASCII American Standard Code for Information Interchange
CR ASCII Carriage Return

EUI Extended Unique Identifier

JMS Java Messaging Service

HTTP HyperText Transfer Protocol
HTTPS HTTP Secure Protocol

LF ASCII Line Feed

(0]0)1 Organizationally Unique Identifier
REST Representational State Transfer
RTLS Real Time Locating System

S-HTTP| Secure HTTP Protocol

SLMF Simple Location Message Format
SLMP Simple Locatiod-Message Protocol
SOAP Simple Objéect Access Protocol
SSL SecureSockets Layer

TDOA Time Difference Of Arrival

TCP/IP Transmission Contrel Protocol /Internet Protocol
XML eXtensible Markup Language
XSD XML Schema Definition

5 The service

5.1 Purpose

The purpose of the RTLS software API is to provide a simple minimal interface that facilitates adoption
and can be implemented easily on both the RTLS system and the application. The purpose is also to

2 © ISO/IEC 2014 - All rights reserved
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allow fast transfer of messages to any client that connects to the RTLS system. In addition, the message
flow should be human-readable and easy to interpret.

The API is to be supported by a device of minimal functionality, which is a ‘collection and forwarding
device’, with no persistency or database required.

The device can provide rate filtering and location smoothing capabilities, but these functions are not
required by the proposed API because the API can operate before or after this type of pre-processing.

g2 Qpprifiraﬁnn summary

[he RTLS software service shall be a ‘Text over Socket’ connection, such that a TCP/IP client can|connect
and receive a real-time stream of RTLS messages.

[he messages are separated by <CR><LF> to facilitate console display. The field format is [comma-
separated.

[he ‘Text over Socket’ protocol is the minimal mandatory compliance. If additional transport protocols
dre implemented such as HTTP and JMS, then either Text or XML3) formats shall be used. If REST or
JOAP4 is implemented, then an XML format is used. The Text format inchiides comma-separatgd fields,
hile the XML format includes ‘abbreviated’ XML tags. Both formats-are described within thif part of
O/IEC 24730.

|

HEST, SOAP and higher functionality services are not mandatory because they tend to limit the message

A goal of this part of ISO/IEC 24730 is to easily support 3;000 messages per second or more. Although in
any applications a rate of 3,000 messages per second may not be needed, the RTLS minimal API shall
sjupport it because an actual tag deployment with 3,000 tags blinking at 1 Hz may easily produce that
essage rate. When rate filtering is involved, and/or the IT systems and software are tuned tp handle
igh rates, REST, SOAP and other transportsymay provide additional functionality. As indic3ted, the
domma-separated Text format shall be considered when supporting high data rates because the format
i$ non-verbose and allows transports to‘operate at medium to high rates.

[his API or protocol is referred toas ‘Simple Location Message Protocol’, or ‘SLMP’. The mgndatory
domma-separated format is referred to as ‘Simple Location Message Format’, or ‘SLMF’. For|specific
transports, ‘SLMF-Sockets’ issthe TCP/IP compatible mandatory interface/API of SLMP, while, for
gxample, SLMF-HTTP is anloptional interface/API when supporting HTTP as a simple RTLS REST| service.
As indicated above, an SLMP implementation may optionally include an XML format.

A client application eonnects to the RTLS using a TCP/IP connection. The RTLS system responds with a
stream of messages that stops only when the client connection is closed.

[he RTLS system shall send keep-alive massages if the line is silent for long periods of time. This part
df ISO/IEC 24730 does not prescribe a particular keep-alive interval, but rather leaves this defision to
the RTI:Ssystem vendor (see clause 5.7.3). The Client App shall attempt a reconnect periodically if the
Jocketiconnection to the RTLS system is lost.

C IR Y C PDIOVIUC C Al VId d dl UCV C d OlIC C d2C U CdUc
locations, and forwards messages. This device is not required to have persistency and does not need
to keep historical data or state of last tag during the active session. Thus, this API does not provide
tag status, but rather only tag events. Tag status is left to the application to handle in the context of a
business aware database, or for a higher level API not in this scope.

The API herein defined shall support multiple concurrent client connections.

3) Extensible Markup Language (XML) 1.0, (Third Edition), W3C Recommendation, World Wide Web Consortium
(W3(Q), 4 February 2004. (http://www.w3.org/TR/REC-xml/)

4) SOAP Version 1.2 Part0: Primer, W3C Recommendation, World Wide Web Consortium (W3C), 24 June 2003,
(http://www.w3.org/TR/2003 /REC-soap12-part0-20030624/)

© ISO/IEC 2014 - All rights reserved 3
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5.3 Message stream configuration

This part of ISO/IEC 24730 does not prescribe specific methods for filtering the output message stream
produced by the RTLS system; however, an RTLS system vendor may implement filtering on a data
collection and forwarding device if desired while still complying with this part of ISO/IEC 24730. For
example, the vendor could implement a client-side subscription method that passes filter definitions to
the RTLS system. The RTLS system could then use the filter definitions to limit message stream output
to clients. Alternatively, a vendor could implement server-side configuration of filter definitions that
apply to all client connections.

5.4 Security

Securityf protocols regarding RTLS message exchange are intentionally excluded from this part (
ISO/IEC|24730 because security can be addressed using existing security standards and technologig
at the cqmmunication layer based on preferences and policies of individual customers. Fogexample, i
the caselof a TCP/IP connection SSH is a security protocol that is easy to implement and is considere
compliapt with this standard. Likewise, security protocols such as HTTPS and S-HTTP are securit
protocols that may be implemented on top of this part of ISO/IEC 24730.

<L = =5 N =,

5.5 Purpose

The APl herein defined provides a standard mechanism for client application to access location-enrichefd
tag blinks from an RTLS system.

5.6 L3anguage independence

(i

The AP] herein defined specifies a software language-independent interface to the RTLS Service.
does so by using an industry standard protocol, Text overSocket (TCP/IP), to communicate to the RTL|
service.

[72]

5.7 Architecture

Figure 1 describes the API message exchanges between a client application and the RTLS System. Th|
24730-1{API shall allow multiple client connections, thus it keeps TCP/IP connection state per client.

D

Client TCP/IP Connection

Evenl Stream

» TCP/P
« SLMP

Client Applieation
A
RTLS API

Client Disconnect

Figure 1 — Architecture of SLMP

5.8 SLMP messages

This clause describes messages that are used within this part of ISO/IEC 24730. Each message type
includesasetoffields, which the RTLS vendor shallimplementinaccordance with the definitions provided
herein. All field values and XML tag names that are explicitly defined in this part of ISO/IEC 24730 are
case sensitive.

4 © ISO/IEC 2014 - All rights reserved
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5.8.1 Data types

Data types described in this clause pertain to fields that are associated with messages defined within
this part of ISO/IEC 24730. For the Locate message, an RTLS vendor may optionally include extension
fields that are not described within this part of ISO/IEC 24730. For such fields, the vendor may choose

data types of their choice.

DateTime

This data type represents a date time format as defined in ISO 8601: YYYY-MM-DDThh:mm:ss-hh:mm

ear in the form YYYY-MM-DD
onth in the form YYYY-MM-DD
Jay in the form YYYY-MM-DD

[ indicates “Time will follow”

ours in the form hh:mm:ss
inutes hh:mm:ss
Jeconds hh:mm:ss

Hlus or minus UTC offset in hours and minutes (-hh:mm or +hh:mmj

Hxample: 2010-11-24T09:07:04-08:00 //for PST time zone

ote that a fraction with up to one-tenth millisecond:t0001 seconds) accuracy may be addd
lpwest order time element in the representation. Forexample, to denote “14 hours, 30, miny
2.359 seconds”, represent it as “14:30:12.359".

Jouble

[his data type represents a floating-point format that includes an encoded optional decimal p
ay be expressed with or without the éxponent and mantissa. Examples include: 2345.334, -
4, 0.0, 0.5, 9.87+E8.

[he range for a field of type ‘Double’ is 1.7E-308 to 1.7E+308, and the maximum string lengt
dharacters.

exBinary

[his data type represerts structured or unstructured data that can be expressed in hexadecima
here each byte is-abinary octet. The high order nibble is expressed as the first (leftmost) nibbl
an octet, and each HexBinary string shall contain an even number of nibbles.

[he maximum field length for a field of type ‘HexBinary’ is 256 bytes.

d to the
tes, and

bint, and

b8.7, 1.0,

h is 256

| format,
e within

i a tvpe ents nu e 3
fall within the set{...,-2,-1,0, 1, 2, ...}.

The range for a field of type ‘Integer’ is - 2,147,483,648 to 2,147,483,647.
String

This data type represents a set of ASCII characters, limited to the following characters:

lent, and

Al Bl CI Dl El FI GI HI Il ]’ KI Ll MI N JOI P’ QI R’ S) TI UJ VJ WJ X’ Y’ Zl a’ bl CI d’ e) f’ g) h) il jJ k) ]" m) n! 0) pl qJ r’ S' tl

u, v, w, X, Y; z, 01 1; 21 3; 4; 5; 6» 7; 8» 9' Spacey !y (: ); [' ]; *r #' $' %; &J +l Ty /; ?l =

The maximum field length for a field of type ‘String’ is 256 characters.

© ISO/IEC 2014 - All rights reserved
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5.8.2 Header Message

The RTLS system sends a single Header message when a client application establishes a connection to it.

Fields Sequence:

<Appliance_ID>,SLMF,<SLMF _version>,<SLMF_vendor_version>,<Greeting><CR><LF>

Fields:

App]lap ce_1D (Mnnd ::l-nry)

Data Ty
Restrict

Represe

SLMF_version (Mandatory)

XML Tag: <ver>
Data Type: String

Restrict

Version
version

SLMF_vendor_version (Mandatory)

XML Tag: <vver>

Data Ty

Restrictjon: 1 to 10 characters

Vendor yersion of the SLMF implementatien;-which is used when a vendor provides one or more non-

default
empty.

Greeting (Mandatory)

XML Tag: <greet>
Data Type: String

Restrict

Messaggq is defined by the RTLS vendor, which can represent a greeting.

Examplet

XML Ta{: <aid>

e: String
on: 1to 10 characters

hts the RTLS system or appliance that produces the Locate messages.

on: 1 to 10 characters

pf the SLMF implementation, assigned by this part of ISO/IEC 24730. The SLMF version for this
bf this part of ISO/IEC 24730 is 1.0.

e: String

rmats associated with Locate messages. If vendor version is not used, this field shall remain

on: 1 to 256characters

MyApp],

SLMF,1.0,1.3,Welcome to the RTLS Text Stream interface.<CR><LF>

5.8.3 Field Definition Message

Field Definition messages are sent immediately after the Header message and represent fields that are
used within Locate messages sent by the RTLS system. Locate messages include mandatory and optional
fields with definitions that shall be adhered to when these fields are implemented by the RTLS system

vendor.

Fields Sequence:

© ISO/IEC 2014 - All rights reserved
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FieldDefinition,<Name>,<Type><CR><LF>
Fields:
Name (Required)

XML Tag: <nam>
Data Type: String
Restriction: 1 to 256 characters

014(E)

Themameof thedata fietd that s associated withrome or more bocate ressages-H the fretd s &3
defined within clause 5.8, then the value for <Name> within the Field Definition message shall
the name of the field defined within clause 5.8. When XML is used, the field name shall mateh t
tpg specified within clause 5.8.

|

ype (Required)

XML Tag: <typ>
[}ata Type: String
Restriction: 1 to 256 characters

—

he data type associated with the field. If the field is defined within‘clause 5.8, then the value f]
Type> within the Field Definition message shall match the data-type associated with the relat
Fithin clause 5.8.

< A

Bxample:

HieldDefinition,Source,String<CR><LF>

5.8.4 Locate Message Definition Message

[focate Message Definition messages. are sent immediately after the Field Definition messag]
lfocate Message Definition message-shall be defined for each unique <Source>,<Format> pair.

Hields Sequence:
[focateMessageDefinition,<Source>,<Format>,<Field1>,<Field2>,<Field3>,...<CR><LF>
Hields:

Jource

XML Tag: <Src>
[Jata Type™\* String
Hestrictien: 1 to 64 characters

plicitly
match
he XML

D1
ed field

es. One

Hield Definition: FieldDefinition,Source,String<CR><LF>

Source typically represents a particular location technology or product line. For example, if an RTLS

system produces Locate messages that are derived from Product Line A and Product Line B, t

he RTLS

system vendor may specify a source value for each of the two product lines. Source values are defined by
RTLS system vendors; however, the RTLS system vendor may provide a method that allows customers to
optionally map alternative source values of their choice. This part of ISO/IEC 24730 does not prescribe a

specific source value mapping method; this is left to each RTLS system vendor to decide.

© ISO/IEC 2014 - All rights reserved
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Format (Mandatory)

XML Tag: <fmt>
Data Type: String
Restriction: 1 to 64 characters

Field Definition: FieldDefinition,Format,String<CR><LF>

Format represents the set of fields contained in the Locate message. If a Locate message contains non-
mandat¢ry fields, the format and source field combination shall be used by the client application {
determihe how to parse the message; otherwise, the Format value shall be “DFT” indicating that onll;
mandatgry fields are contained within the Locate message. Format values other than “DFT” are-defined
by RTLSsystem vendors.

Field Ngmes (Mandatory)

—

See clauke 5.8.6 for names of fields that pertain to Locate messages. An RTLS vendor may specify thei
own field names for extension fields that are not explicitly defined within clause.5.816.

1]

LocateMessageDefinition,<Source>,<Format>Tag_ID_Format,Tag_ID,X)Y,Z,Battery,Timestamp,Ext1,
xt2, ExtB,...<CR><LF>

Examples:
LocateMessageDefinition,MySourceA,DFT,Tag_ID_Format,Tag_ID;X}Y¥,Z,Battery,Timestamp<CR><LF>
LocateMessageDefinition,MySourceB,DFT,Tag_ID_Format,Tag.ID,X,Y,Z,Battery,Timestamp<CR><LF>

~

LocateMessageDefinition,MySourceB,S,Tag_ID_Format,Fag_ID,X,Y,Z,Battery,Timestamp,Algorithm<C
><L.F>

LocateMessageDefinition,MySourceB,T,Tag_ID_Format,Tag_ID,X)Y,Z,Battery,Timestamp,Data<CR><LF>

5.8.5 Keep-Alive Message

D

The RTLS system may optionally include configuration that causes a keep-alive message to be sent if th
elapsed time since the previous Locate message exceeds a specified duration. The Keep-Alive messag]
is also s¢nt each time the API client establishes a connection with the RTLS system.

D

Fields Sequence:

KeepAliye,<Period><CR3<[lF>
Fields:
Period (Required)

XML Tag: <per>
Data Type:Z Integer
Restriction: 1 to 3600 characters

Time duration, in seconds, that triggers a Keep-Alive message when the line is silent. This value is set
within the RTLS system.

Example:

KeepAlive,60<CR><LF>

8 © ISO/IEC 2014 - All rights reserved
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5.8.6 Locate Message

An RTLS tag event is typically expressed as a Locate message containing mandatory fields, plus any
number of optional fields that are also referred to as “extensions”. RTLS system vendors may define
their own extension fields and data types if they do not exist within this clause. If the RTLS system is
unable to determine the value of <x>, <y>, or <z>, the unknown field(s) shall remain empty.

The maximum length of a Locate message shall be 2”14 (or 16,384) characters.

Fields Sequence:

A

Source>,<Format>,<Tag_ID_Format><Tag_ID><X><Y><Z><Battery><Timestamp><Ext1><4Ext2><
Hxt3>...<CR><LF>

Rields:

Source (Mandatory)

@)

ee clause 5.8.4 for field definition. For this message, the Source / Format pajr‘shall match the Source /
Hormat pair of a Locate Message Definition message.

Hormat (Mandatory)

See clause 5.8.4 for field definition. For this message, the Source-/~Format pair shall match the Source /
Hormat pair of a Locate Message Definition message.

ag_ID_Format (Mandatory)

ata Type: HexBinary

1
XML Tag: <idfmt>
[
Hestriction: 1 byte

Hield Definition: FieldDefinition,Tag_ID_Format,HexBinary<CR><LF>

Ihdicates the format used for the sefial number portion of the Tag ID. The Tag_ID_Format specified in
his part of ISO/IEC 24730 shall be one of the values listed in Table 1.

—

Table 1 — Tag ID formats

Tag_ID_Format Format
0x01 ISO/IEC 15963
0x02 IEEE EUI-48
0x03 IEEE EUI-64

—

ag_ID{(Mandatory)

XML Tag: <tid>
ata Iype: tHexBimary
Restriction: Variable Length

Field Definition: FieldDefinition,Tag_ID,HexBinary<CR><LF>

The unique identifier of the tag. The Tag ID is variable length, depending on the Tag_ID_Format. See
below for examples of Tag_ID examples based on Tag_ID_Format.

ISO/IEC 15963

Represents the 48-bit ISO/IEC 15963 format, which includes an allocation class, manufacturer ID, and
serial number. The allocation class and manufacturer ID are defined in ISO/IEC 15963 and represent
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the first 16 bits of the Tag ID. The serial number is 32 bits. Suppose that the Tag_ID_Format is 0x01. If
the tag’s allocation class is 0x00, manufacturer Id is 0x01, and serial number is 0x00BC614E, then the
Tag_ID field shall be 0x000100BC614E and expressed within the message as 000100BC614E.

IEEE EUI

Represents the 48-bit or 64-bit IEEE EUI format, which includes an OUI and serial number. OUls are
24 bits long and administered by IEEE. The serial number is 24 bits long for IEEE EUI-48, and 40 bits
long for IEEE EUI-64. Suppose that the Tag_ID_Format is 0x02. If the tag’s OUI is 0x00003A and serial
number is 0x01E64A, then the Tag_ID field shall be represented as 0x00003A01E64A and expressed
within tLe message as 00003A01E64A.

X, Y, Z (Mandatory)

XML Tag: <xX>, <y>, <z>
Data Tyjpe: Double

Field Definition: FieldDefinition,X,Double<CR><LF>
Field Definition: FieldDefinition,Y,Double<CR><LF>
Field Definition: FieldDefinition,Z,Double<CR><LF>

Locatiorn of the tagis relative to a known point. The location units are expressed as Cartesian coordinates,
in meteys or fractions of meters and may be negative or positive values.

In the eyent that a tag is detected but its Cartesian coordinates €anhot be determined, then the valug
for <X>,|<Y>, or <Z> shall be omitted from the Locate messagé;however, the Locate message shall sti
include the comma delimiters for the coordinates.

— N

Battery|(Mandatory)

XML Tag: <bat>
Data Type: Integer
Restrictjon: 0,1,2,o0r 3

Field Definition: FieldDefinition,Battery,Integer<CR><LF>

The intejger values are as indicated in Table 2.

Table 2 — Battery States

Value State
0 Good
1 In need of replacement
2 Reserved for use by this standard
3 Battery status unknown

Timestamp (Mandatory)

XML Tag: <t>
Data Type: DateTime
Field Definition: FieldDefinition,Timestamp,DateTime<CR><LF>

Timestamp represents the date and time of when the location of the tag was determined.
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Classification (Optional)

XML Tag: <cls>
Data Type: String
Restriction: 1 to 64 characters

Field Definition: FieldDefinition,Classification,String<CR><LF>

Classification is a unique representation of a tag population based on a common set of attributes

ssoclated with the function of the tags or the assets they are attached to. This field 1s useftul

plication needs to treat asset classes differently, or when the data collection device needs
special logic to a tag based on its type before publishing through the API. The data cellectio
ay include a method for assigning tags to classifications, whose implementation wouldbe de
the RTLS system vendor.

assification examples include: ‘Trailer’, ‘Tractor’, ‘Container’, ‘Pallet’, and ‘Forklift’.

tp business logic. An example of this is a marine terminal application where a vehicle that

when an
to apply
n device
cided by

or example, a classification could be ‘Asset’, and another classification could be* ‘Visitor’. Additional

he Classification field is optional because in some applications the tag‘elassifications are cgnnected

handles

quipment has multiple tags, and the classifications are connected+to.a specific role the tag performs on

that particular vehicle type. Thus, the application deals with vehicle types, and tags are just pdrt of the

ehicle instrumentation.
one (Optional)

ML Tag: <zon>
ata Type: String
estriction: 1 to 256 characters

ield Definition: FieldDefinition,Zone,String<CR><LF>

he Name of a Zone, such as a parking.spot, a building, or a room. Zone may also be expressed in
f a path, such as Facility/Buildirig/Room.

ypically a Zone is calculatedfrom x,y,z by checking which zone includes the point x,y,z. The list
i$ a list of named polygons:

one is optional, because in some applications the zone definitions are connected to business |

ne assignment and-zone look up are derived at the application level. An example of this is 3
terminal operatiop’system, where the container locations are defined within each stack by row-
nd thus zon€s-become very specialized.

ML<Tag: <exc>
ataType: String

the form

of Zones

gic, and
marine
bay-tier,

Restriction: 1 to 64 characters

Field Definition: FieldDefinition,Exciter_ID,String<CR><LF>

An exciter is a device that makes a tag nearby blink. The tag’s blink message may include Exciter_ID
in the message payload. The Exciter_ID is typically an integer, but may also be an IP address, or a DNS

name.

© ISO/IEC 2014 - All rights reserved
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Antenna_ID (Optional)

XML Tag: <ant>
Data Type: Integer
Restriction: 0 to 255

Field Definition: FieldDefinition,Antenna_ID,Integer<CR><LF>
Antenna_ID typically applies to passive RFID and represents a physical read point within a location

coverage area. When RFID antennas are used, the tag’s location may be inferred by the known locatioh
of the fixed antenna.

Data (Optional)

XML Tag: <dat>
Data Type: HexBinary
Restrictjon: 1to 123 bytes

Field Definition: FieldDefinition,Data,HexBinary<CR><LF>

This field contains unstructured data transmitted by a tag that can be‘decoded by an API client. Fg
exampld, sensors that are connected to a tag might pass temperature, fuel level, and engine staty
wirelesgly to the RTLS system. Typically an RTLS system will decode unstructured data before sendinig
to the client, but there may be some instances where it is appropriate for decoding to occur at th
applicatjon level.

wn =

D

Algorithm (Optional)

XML Tag: <alg>
Data Type: String
Restrictjon: 1 to 64 characters

Field Definition: FieldDefinition,Algorithm(String<CR><LF>

[

Vendor-flefined formulas used to arrive at the X,Y,Z location. For example, a value of ‘P’ may indicat
‘Presende’ when the tag location.is derived from a single location sensor.

A, B, C (Pptional)

XML Tag: <a>, <b>, <e>
Data Type: Double
Restrictjon: A and:€iare radians in the interval 0 to 2m, and B is a radian in the interval of 0 to .

Field Definitiofi=FieldDefinition,A,Double<CR><LF>
Field Definition: FieldDefinition,B,Double<CR><LF>
Field Definition: FieldDefinition,C,Double<CR><LF>

Spatial three-dimensional orientation of the tag. The orientation is represented by Euler angles as an
intrinsic rotation relative to a frame of reference in a 3-dimensional Euclidean space. The three Euler
angles A, B, and C unambiguously define a composition of three rotations. This specification requires the
use of the Tait-Bryan convention, decomposing the rotation into three subsequent intrinsic rotations
about the axes X (first rotation, about the original X-axis), Y’ (second rotation, about the new orientation
Y’ of the moved Y-axis), and Z” (third rotation, about the new orientation Z” of the twice moved Z-axis).
In other words, the X-Y’-Z” convention is to be used, where the angles A, B, and C describe the exact Euler
angles of the target frame relative to the reference frame.

With respect to the API, A and C are modulo 21 radians, and B is a radian within range [0, T].

12 © ISO/IEC 2014 - All rights reserved


https://standardsiso.com/api/?name=90eb18b633707376521efc954f61f93c

ISO/IEC 24730-1:2

Examples of non-extended Locate messages with location:

MySourceA,DFT,01,000100BC614E,100,150,8,0,2010-11-24T09:07:04-08:00<CR><LF>

MySourceB,DFT,02,000040E60A11,53,-40.3,1.5,0,2010-11-24T09:07:04-08:00<CR><LF>

Example of non-extended Locate messages without location:

MySourceB,DFT,02,000040E60A11,,,,0,2010-11-24T09:07:04-08:00<CR><LF>

014(E)

Fynnqﬂpcquytpndpdlrwvﬂptﬂpccquo

g h @

T

=l W is M s s ies ies Mz e Mz Mies Mes Mz MesMesMesICS

2 NS

application establishes a connection.

ySourceA,S,01,000100BC614E,24,903,8,0,2010-11-24T09:07:04-08:00,3D<CR><LF>
ySourceA,T,01,000100BC614E,100,150,8,0,2010-11-24T09:07:04-08:00,2D,0FE321AB<CR><

he format field may be used to indicate a particular field extension or set of fiéld extensions
xamples above, the message with format = ‘S’ represents an extended message with a single
eld, while the message with format = ‘T’ represents an extended message with two option
oth format values are defined by the RTLS vendor since they describe messages that include e
elds.

.8.7 Message Sequence Example

he message sequence below represents an example of messages sent by the RTLS system afte

vAppl, SLMF,1.0,Welcome to the RTLS Text Stream, ihterface.<CR><LF>
ieldDefinition, Source, String<CR><LE>

ieldDefinition, Format, String<CR><LE>

ieldDefinition, Tag ID Format,HexBinary<CR><LE>
ieldDefinition, Tag ID,HexBinary<CR><LF>

ieldDefinition, X, Double<CR><LF>

ieldDefinition, Y, Double<CR><LEF>

ieldDefinition, Z, Double<CR><LF>

ieldDefinition,Battery, HexBinary<CR><LF>

ieldDefinition, Timestamp, DateTimeXCR><LE>

ieldDefinition,Algorithm, String<CR><LE>

ieldDefinition, Data, HexBinary<CR><LFEF>

ieldDefinition, A, Double<GRX<LF>

ieldDefinition, B, DoubleKCR><LEF>

ieldDefinition, C, Double<CR><LEF>
ocateMessageDefinition, MySourceA, DFT, Tag ID Format,Tag ID,X,Y,Z,Battery, Timestamp<(
ocateMessageDefinitien, MySourceA, S, Tag ID Format,Tag ID,X,Y,Z,Battery, Timestamp,Alq
R><LF> o N
ocateMessageDefinition,MySourceA,T,Tag ID Format,Tag ID,X,Y,Z,Battery,Timestamp,Alq
ata<CR><LE>
ocateMessggeDefinition,MySourceC, SP,Tag ID Format,Tag ID,X,Y,Z,Battery,Timestamp,Al
Data, A, B, €<KCR><LE>

eepAl iwve,”30<CR><LE>

ySoureeA, DFT,01,000100BC614E,100,150,8,1,2010-11-24T09:07:04-08:00<CR><LF>
ySourceA,S,01,000100BC614E,100,150,8,0,2010-11-24T09:07:04-08:00, 2D<KCR><LF>

LF>

. In the
optional
h1 fields.
Ktension

- a client

R><LE>
lorithm<

orithm,

lgorithm

M

SourceA,S,01,000100BC614E,100,150,8,0,2010-11-24T09:07:04-08:00, L<KCR><LE>

MySourceA, T,01,000100BC614E,100,150,8,0,2010-11-24T09:07:04-08:00,2D, 0A46E137<CR><LF>
MySourceA,S,01,000100BC614E,100,150,8,0,2010-11-24T09:07:04-08:00, P<KCR><LE>
MySourceC, SP,01,000100BC614E,100,150,8,0,2010-11-24T09:07:04-08:00,3D,B7F349,3.14,0.785,0.

0

<CR><LF>

5.9 Simple Location Message Format over HTTP

5.9.1 Purpose

The objective of SLMF-HTTP is to provide a simple and fast message stream API that is easy to integrate
with enterprise systems, and with cloud applications via HTTP. The intent is to preserve the field
definitions of SLMF and a high data rate to the extent possible.
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