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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. In the field of information technology, ISO and IEC have established a joint technical committee,

ISO/IEC JTC
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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.

Real [Time Locating Systems are wireless systems with the ability to locate the positioh of an item
anywhere in a defined space (local/campus, wide area/regional, global) at a point in-time| that is, or is
close|to, real time. Position is derived by measurements of the physical properties of the radio link.

Conce¢ptually there are four classifications of RTLS:
— Ijocating an asset via satellite - requires line-of-sight - accuracy to 10 meters

— locating an asset in a controlled area, e.g., warehouse, campus) airport - area df interest is
hstrumented - accuracy to 3 meters

—n

— Uocating an asset in a more confined area - area of interest)is instrumented - accurakcy to tens of
dentimetres

— ljocating an asset over a terrestrial area using terrestrial mounted receivers over a wjide area, cell
ghone towers for example - accuracy 200 meters

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

— UHocating an asset by virtue of the fact that.the asset has passed point A at a certain tim¢ and has not
fdassed point B

— Hocating an asset by virtue of providing a homing signal whereby a person with a handheld can find
an asset

Methpd of location is through-identification and location, generally through multi-lateratidn, of various
typeg

— Time of Flight Ranging Systems
— Amplitude Triangulation
— Time Diffexence of Arrival (TDOA)

— (lellular*Triangulation

— Angle of Arrival
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 to be API compatible with this standard.

This part of TQ”I/TFF 24730 uses a “full ct‘np" as the decimal pnihf cnpnrafnr since an API file is eing
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:
Application programming interface (API)

1

This part of ISO/IEC 24730 enables software applications to utilize an RTLS infrastructi
assets with RTLS transmitters attached to them. It defines a boundary across which applicat]
uses facilities of programming languages to collect information contained in RTLS tag bli
by the RTLS infrastructure.

2

The

indispensable for its application. For dated references, only the edition cited applies.

refergnces, the latest edition of the referenced document{including any amendments) applies.

[SO/IEC 15963, Information technology — Radio frequiency identification for item managemd
ident{fication for RF tags

ISO/IEC 19762 (all parts), Information technoldgy — Automatic identification and data cq
technliques — Harmonized vocabulary

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

Extensible Markup Language™ (XML) 1.0, (Third Edition), W3C Recommendation, World
Consgrtium (W3C), 4 February 20041

SOAP|Version 1.2 Part 1: Messaging Framework (Second Edition), W3C Recommendation, Wor
Cons¢rtium (W3C), 22 April 20072)

3

For

3.1

t‘T,e purposes of this document, the terms and definitions given in ISO/IEC 19762 (all p3
follo

Ycope

l]loormative references

llowing documents, in whole or in part, are normativelyreferenced in this docun

Terms.and definitions

ire to locate
ion software
hks received

nent and are
For undated

nt — Unique

pture (AIDC)

Wide Web

ld Wide Web

rts), and the

ing apply

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/
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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 purppses of this document, the symbols and abbreviated terms given in ISO/IEC 19762 (all parts)
and the following apply.

API Application Programming Interface

ASCII American Standard Code for Information Interchange
CR ASCII Carriage Return

EUI Hxtended Unique Identifier

JMS Java Messaging Service

HTTP

T

yperText Transfer Protocol

HTTPS HTTP Secure Protocol

LF ASCII Line Feed

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

S-HTTP  Secure HTTP Protocol

SLMF Simple Location Message Format
SLMP Simple Locatign'\Message Protocol
SOAP imple ObjectAccess Protocol
SSL cupe Sockets Layer

TDOA imé Difference Of Arrival

TCP/IP Transmission Control 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,
flow should be human-readable and easy to interpret.

-1:2014(E)

the message

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.

5.2 Specification summary

i can connect

The
are i
SOAP
whild
[SO/I

[ext over Socket’ protocol is the minimal mandatory compliance. If additional transp
mplemented such as HTTP and JMS, then either Text or XML3) formats shall be use
*) is implemented, then an XML format is used. The Text format ificludes comma-sep:

EC 24730.

REST]
rate.

SOAP and higher functionality services are not mandatorybecause they tend to limit

A god
many
supp
mess
high

comn

| of this part of ISO/IEC 24730 is to easily support 3,000 messages per second or more

prt it because an actual tag deployment with.3,000 tags blinking at 1 Hz may easily
hge rate. When rate filtering is involved, and/or the IT systems and software are tun

na-separated Text format shall be considered when supporting high data rates becaus
-verbose and allows transports to'0perate at medium to high rates.

PI or protocol is referred to“as ‘Simple Location Message Protocol’, or ‘SLMP’. Th
a-separated format is referred to as ‘Simple Location Message Format’, or ‘SLMF’.
orts, ‘SLMF-Sockets’ is,the TCP/IP compatible mandatory interface/API of SLM
le, SLMF-HTTP is an optional interface/API when supporting HTTP as a simple RTLS R

The RTLS system shall send keep-alive massages if the line is silent for long periods of tin
of ISQ/IEC 24730 does not prescribe a particular keep-alive interval, but rather leaves thi
the RITLS system vendor (see clause 5.7.3). The Client App shall attempt a reconnect perio|

S k 4 43 il DTI C 4 P | 4
OC CUCUIIIICULIVUIT tU UIICT INT LD a_yatcul IS5 1TUSL.

t is comma-

brt protocols
1. If REST or
irated fields,

the XML format includes ‘abbreviated’ XML tags. Both formats/are described within this part of

the message

Although in

applications a rate of 3,000 messages per second may not be needed, the RTLS minignal API shall

broduce that
ed to handle

rates, REST, SOAP and other transports-may provide additional functionality. As indicated, the

e the format

e mandatory
For specific
P, while, for
LEST service.

bonds with a

he. This part
s decision to
dically if the

The RTLS system provides the API via a minimal device that collects message from readers, calculates
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
tag status, but rather only tag events. Tag status is left to the application to handle in the
business aware database, or for a higher level API not in this scope.

The API herein defined shall support multiple concurrent client connections.

not provide
context of a

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/)
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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

Security prd
ISO/IEC 247

at the commjunication layer based on preferences and policies of individual customers. For-éxam

the case of g
compliant wj
protocols th

5.5 Purpgse

The API here
tag blinks fr

5.6 Langy

The API hen
does so by u
service.

5.7 Archi

Figure 1 deg
24730-1 API

TCP/IP connection SSH is a security protocol that is easy to implement dnd is consi
ith this standard. Likewise, security protocols such as HTTPS and S4HTTP are seq
ht may be implemented on top of this part of ISO/IEC 24730.

in defined provides a standard mechanism for client application to access location-enn
bm an RTLS system.

jage independence

ein defined specifies a software language-independent interface to the RTLS Serv
bing an industry standard protocol, Text overSocket (TCP/IP), to communicate to the

fecture

shall allow multiple client connections, thus it keeps TCP/IP connection state per clie

cribes the APl message exchahges between a client application and the RTLS Systeny.

tocols regarding RTLS message exchange are intentionally excluded from this. part of
B0 because security can be addressed using existing security standards and teehnologies

le, in
lered
urity

iched

ce. It
RTLS

The

Client TCP/IP Connection
Evenl Stream » TCP/IP
SLMP

-+

Client Application
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.
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Data types
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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

Year in the form YYYY-MM-DD

Month in the form YYYY-MM-DD

Day ip the form YYYY-MM-DD

T indjcates “Time will follow”

Hourp in the form hh:mm:ss

Minufes hh:mm:ss

SecoIds hh:mm:ss

Plus ¢r minus UTC offset in hours and minutes (-hh:mm or +hh:mr)}

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

Note [that a fraction with up to one-tenth millisecond((:0001 seconds) accuracy may be added to the
lowegt order time element in the representation. Forw'example, to denote “14 hours, 30, minutes, and
12.349 seconds”, represent it as “14:30:12.359".

Douhle

This flata type represents a floating-pointformat that includes an encoded optional decimfal point, and
may be expressed with or without the éxponent and mantissa. Examples include: 2345.334, -98.7, 1.0,
4, 0.0} 0.5,9.87+E8.

The 1fange for a field of type ‘Dauble’ is 1.7E-308 to 1.7E+308, and the maximum string length is 256
chardcters.

HexBinary

This ¢lata type represents structured or unstructured data that can be expressed in hexade¢imal format,

wherg each byte isabinary octet. The high order nibble is expressed as the first (leftmost) nibble within

an octet, and eachrHexBinary string shall contain an even number of nibbles.

The

Integer

aximuim field length for a field of type ‘HexBinary’ is 256 bytes.

This data type represents numbers that can be written without a fractional or decimal component, and
fall within the set{...,-2,-1,0, 1, 2, ...}.

Ther

Strin

ange for a field of type ‘Integer’ is — 2,147,483,648 to 2,147,483,647.

g

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

A: B: CI D: E: FI GI H; I: ]; KI L; MI N JOI P’ Q; R; S; T) UJ VJ WJ X; Y; Z: a, b; C, d; €, fp g; h; i: j; k; 1; m, n, o, p: q; L,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:

Appliance_ID (Mandatory)

XML Tag: i
Data Type: | String
Restriction: | 1 to 10 characters

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

SLMF_versi¢n (Mandatory)

XML Tag: <ver>
Data Type: | String
Restriction: | 1 to 10 characters

Version of the SLMF implementation, assigned by this part of ISO/IE€'24730. The SLMF version for this
version of thfis part of ISO/IEC 24730 is 1.0.

SLMF_venddr_version (Mandatory)

XML Tag: <vver>
Data Type: | String
Restriction:| 1 to 10 characters

Vendor version of the SLMF implementation;-which is used when a vendor provides one or more ngn-
default formpts associated with Locate messages. If vendor version is not used, this field shall renpain
empty.

Greeting (Mandatory)

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

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

Example:

MyAppl,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:

6 © 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

The name of the data field that is associated with one or more Locate messages. If the field is explicitly
defined within clause 5.8, then the value for <Name> within the Field Definition message shall match

the nhme of the field defined within clause 5.8. When XML is used, the field name shall matich the XML
tag specified within clause 5.8.

Type|(Required)

XML [lag: <typ>
Data[lype: String
Restifiction: 1 to 256 characters

The data type associated with the field. If the field is defined within'clause 5.8, then the value for
<Typp> within the Field Definition message shall match the datdtype associated with the related field
within clause 5.8.

Example:

FieldDefinition,Source,String<CR><LF>

5.8.4 Locate Message Definition Message

Locate Message Definition messages are sent immediately after the Field Definition messages. One
Locate Message Definition messageshall be defined for each unique <Source>,<Format> pair.

Fieldg Sequence:

LocateMessageDefinition,<Source>,<Format>,<Field1>,<Field2>,<Field3>,...<CR><LF>
Fieldy:
Sourge

XML [lag: <src>
Data[lyper » String
Restyjiction: 1 to 64 characters

Field 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, the 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 7
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Format (Ma

XML Tag:
Data Type:
Restriction:

730-1:2014(E)

ndatory)

<fmt>
String
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-
mandatory fields, the format and source field combination shall be used by the client application to

determine h

w to parse the message; otherwise, the Format value shall be “DET” indicating tha

t only

mandatory fi
by RTLS sysf

Field Name:

See clause 5

jelds are contained within the Locate message. Format values other than “DFT” are de
em vendors.

5 (Mandatory)

8.6 for names of fields that pertain to Locate messages. An RTLS vendar may specifyj

own field na

LocateMess
xt2, Ext3,...

Examples:
LocateMessa
LocateMess3

LocateMessa
><LF>

LocateMessa

mes for extension fields that are not explicitly defined within clause.5:8.6.

hgeDefinition,<Source>,<Format>Tag_ID_Format,Tag_ID,X,Y,ZBattery,Timestamp,E
CR><LF>

geDefinition,MySourceA,DFT,Tag_ID_Format,Tag_ID,X}¥,Z,Battery,Timestamp<CR><L]
geDefinition,MySourceB,DFT,Tag_ID_Format,Tag)ID,X,Y,Z,Battery, Timestamp<CR><L

geDefinition,MySourceB,T,Tag_ID_Format,Tag_ID,X,Y,Z,Battery,Timestamp,Data<CR>

5.8.5 Keep-Alive Message

The RTLS sy
elapsed timg
is also sent ¢

Fields Sequet

stem may optionally include configuration that causes a keep-alive message to be sent
since the previous Locate message exceeds a specified duration. The Keep-Alive me
ach time the API client establishes a connection with the RTLS system.

ce:

KeepAlive,<lPeriod><CR><hF>

fined

their

xt1,E

F>
IF>

lgeDefinition,MySourceB,S,Tag_ID_Format,Tag_ID,X)Y,Z,Battery,Timestamp,Algorithijn<CR

<LF>

if the
ssage

Fields:

Period (Required)

XML Tag: <per>

Data Type: 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>

© ISO/IEC 2014 - All rights re
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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:

<Source>,<Format>,<Tag_ID_Format><Tag_ID><X><Y><Z><Battery><Timestamp>,<Ext1><Ext2><
Ext3%...<CR><LF>

Field§:
Sourfe (Mandatory)

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

Format (Mandatory)

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

Tag_ID_Format (Mandatory)

XML [lag: <idfmt>

Data[lype: HexBinary

Restijiction: 1 byte

Field|[Definition: FieldDefinition,Tag_ID_Forniat,HexBinary<CR><LF>

Indicptes the format used for the sefial number portion of the Tag ID. The Tag_ID_Forma{ specified in
this gart of ISO/IEC 24730 shall bé-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

Tag_ID\(Mandatory)

XML Tag: <tid>
Data Type: HexBinary
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

© ISO/IEC 2014 - All rights reserved 9
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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 the message as 00003A01E64A.

X, Y, Z (Manldatory)

XML Tag:
Data Type:

Field Definit|
Field Definit|
Field Definit

Location of't
in meters or

In the event
for <X>, <Y>
include the d

Battery (M4

XML Tag:
Data Type:
Restriction:

Field Definit

The integer Y

<X>, <y>, <Z>
Double

jon: FieldDefinition,X,Double<CR><LF>
jon: FieldDefinition,Y,Double<CR><LF>
jon: FieldDefinition,Z,Double<CR><LF>

he tagis relative to aknown point. The location units are expriessed as Cartesian coordil
fractions of meters and may be negative or positive values:

that a tag is detected but its Cartesian coordinates«annot be determined, then the v
or <Z> shall be omitted from the Locate messag¢; however, the Locate message sha
omma delimiters for the coordinates.

ndatory)

<bat>
Integer
0,1,2,0or3

jon: FieldDefinition,BatteryInteger<CR><LF>

Falues are as indicated in Table 2.

Table 2 — Battery States

hates,

alues
I still

Timestamp

XML Tag:
Data Type:

Field Definit

Value State
0 Good
1 In need of replacement
2 Reserved for use by this standard
3 Battery status unknown
(Mandatory)
<t>
DateTime
ion: FieldDefinition,Timestamp,DateTime<CR><LF>

Timestamp represents the date and time of when the location of the tag was determined.

10
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Classification (Optional)

XML Tag:
Data Type:

<cls>
String

Restriction: 1 to 64 characters

Field

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

-1:2014(E)

Classification is a unique representation of a tag population based on a common set of attributes
associated with the function of the tags or the assets they are attached to. This field is useful when an

appli

cation needs to treat asset classes differently, or when the data collection device n

eds to apply

speci
may |
the R

For e
class

The (
to bul
equig
that
vehic

Zone|

XML
Data
Restr

Field

The N
ofap

Typidg
isali

Zone
zone
term
and t

hl logic to a tag based on its type before publishing through the API. The data colle
nclude a method for assigning tags to classifications, whose implementation would b
TLS system vendor.

kample, a classification could be ‘Asset’, and another classification couldb¢ ‘Visitor’
fication examples include: ‘Trailer’, ‘Tractor’, ‘Container’, ‘Pallet’, and ‘Forklift’.

lassification field is optional because in some applications the tag elassifications af
siness logic. An example of this is a marine terminal application where a vehicle
ment has multiple tags, and the classifications are connected.to\d specific role the tag
articular vehicle type. Thus, the application deals with vehiele types, and tags are ju
le instrumentation.

(Optional)

lag: <zon>
Type: String
iction: 1 to 256 characters

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

ame of a Zone, such as a parking spot, a building, or aroom. Zone may also be expresse
ath, such as Facility/Building/Room.

ally a Zone is calculated\fvom x,y,z by checking which zone includes the point x,y,z. The
5t of named polygons,

is optional, because in some applications the zone definitions are connected to busing
assignment and-zone look up are derived at the application level. An example of thi
nal operation'system, where the container locations are defined within each stack by
hus zon€s'become very specialized.

ction device
e decided by

Additional

e connected
that handles
performs on
st part of the

d in the form

list of Zones

ss logic, and
5 1S @ marine
row-bay-tier,

Excitier.ID (Optional)
XML ‘l-‘dg SCXL~
Data Type: String

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 location
of the fixed antenna

Data (Optiopal)

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

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

This field coptains unstructured data transmitted by a tag that can be(decoded by an API client. For
example, semsors that are connected to a tag might pass temperature, fuel level, and engine dtatus
wirelessly td the RTLS system. Typically an RTLS system will decodéwunstructured data before sending
to the client, but there may be some instances where it is appropriate for decoding to occur gt the
application Ipvel.

Algorithm (Optional)

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

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

Vendor-definned formulas used to arrive at the X,Y,Z location. For example, a value of ‘P’ may indicate
‘Presence’ when the tag locationds'derived from a single location sensor.

A, B, C (Optional)

XML Tag: <a>, <b>, <e>
Data Type: | Double
Restriction: | A and'C-are radians in the interval 0 to 2m, and B is a radian in the interval of 0 to .

Field Definitjofi ,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
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Exam

ISO/IEC 24730

ples 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>

Exam

ple of non-extended Locate messages without location:

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

Exam

The f

examples above, the message with format = ‘S’ represents an extended message;with a si

field,
Both

fieldd.

5.8.7

The 1
appli

MyApq
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Field
Locaf
Locat
CR><]]
Locaf
Data
Locat
, Dat4g
Keep]

ples of extended Locate messages:

urceA,T,01,000100BC614E,100,150,8,0,2010-11-24T09:07:04-08:00,2D,0FE321AB<C

prmat field may be used to indicate a particular field extension or set of field-exten

while the message with format = ‘T’ represents an extended messagé with two op
format values are defined by the RTLS vendor since they describe messages that inclu

Message Sequence Example

hessage sequence below represents an example of messages sent by the RTLS system
Cation establishes a connection.

1,SLMF,1.0,Welcome to the RTLS Text Streamyhdmterface.<CR><LF>
Definition, Source, String<CR><LF>

Definition, Format, String<CR><LF>

Definition, Tag ID Format, HexBinary<CR><DE>
Definition, Tag ID,HexBinary<CR><LF>

Definition, X, Double<CR><LEF>

Definition, Y, Double<CR><LFEF>

Definition, Z, Double<CR><LF>

Definition,Battery, HexBinary<CR><LF>

Definition, Timestamp, DateTimexXCR><LE>

Definition,Algorithm, Stridg<CR><LE>

Definition, Data, HexBinaxyd{CR><LEF>

Definition, A, Double<CR>KLE>

Definition, B, Double<CR><LFEF>

Definition, C, DoubdeXCR><LFEF>

eMessageDefinitiolp} MySourceA, DFT, Tag ID Format,Tag ID,X,Y,Z,Battery,Timesta
eMessageDefini{t ¥6n, MySourceA, S, Tag ID Format,Tag ID,X,Y,Z,Battery, Timestamp
>

eMessageDefitition, MySourceA, T, Tag ID Format,Tag ID,X,Y,Z,Battery, Timestamp
CR><LF>

eMessageDefinition, MySourceC, SP,Tag ID Format,Tag ID,X,Y,Z,Battery,Timestam
, A, B, B<KCR><LF>

1#ye730<CR><LEF>

MySoy

-1:2014(E)

R><LF>

tions. In the

tgle optional

ional fields.
de extension

hfter a client

P<CR><LF>
Algorithm<

Algorithm,

b, Algorithm

rogA, DFT, 01, 000100BC614E,100,150,8,1,2010-11-24T09:07:04-08: 00<CR><LF>

MySourceA,S,01,000100BC614E,100,150,8,0,2010-11-24T09:07:04-08:00, 2D<CR><LF>
MySourceA,S,01,000100BC614E,100,150,8,0,2010-11-24T09:07:04-08:00, LKCR><LF>
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

5.9.1

Simple Location Message Format over HTTP

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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