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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types

of ISO dg

[SO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

0.1 Foundations of the ISO 8000 series

Digital data deliver value by enhancing all aspects of organizational performance including:
— operational effectiveness and efficiency;

— safety and security;

— reputation with customers and the wider public;

— compliance with statutory regulations;
— innoyation;
— conspmer costs, revenues and stock prices.

In additipn, many organizations are now addressing these considerations with _tfeférence to thd United
Nations Justainable Development Goals 1.

The infldence on performance originates from data being the formalized representation of inforgnation 2).
This information enables organizations to make reliable decisions. Thisdecision making can be performed
by humah beings directly and also by automated data processing includifng artificial intelligence sysfems.

Through| widespread adoption of digital computing and asséciated communication tecHnologies,
organizations become dependent on digital data. This dependency amplifies the negative conseqpiences of
lack of quality in these data. These consequences are the decrease of organizational performance.

The biggest impact of digital data comes from two key factors:
— the data having a structure that reflects the nature;of the subject matter;

EXAMPLH 1 A research scientist writes a report(using a software application for word processing. This report
includes 4 table that uses a clear, logical layout to show results from an experiment. These results indiicate how
material properties vary with temperature..The report is read by a designer, who uses the results t¢ create a
product that works in a range of different opérating temperatures.

— the data being computer processable (machine readable) rather than just being for a person to fead and
undgrstand.

EXAMPLH 2 A research scientist uses a database system to store the results of experiments on a| material.
This system controls the format of different values in the data set. The system generates an outfut file of
digital dpta. This file is*‘processed by a software application for engineering analysis. The application
determings the optimumi\geometry when using the material to make a product.

ISO 9000[2] explainis' that quality is not an abstract concept of absolute perfection. Quality is acfually the
conformance ofcharacteristics to requirements. This conformance means that any item of data can be of high
quality fgr oniepurpose but not for a different purpose. The quality is different because the requirements are
different|between the two purposes. T

EXAMPLE 3  Time data are processed by calendar applications and also by control systems for propulsion units
on spacecraft. These data include start times for meetings in a calendar application and activation times in a control
system. These start times require less precision than the activation times.

1) https://sdgs.un.org/goals

2) ISO 8000-211 defines information as “knowledge concerning objects, such as facts, events, things, processes, or
ideas, including concepts, that within a certain context has a particular meaning”.

© IS0 2025 - All rights reserved
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The nature of digital data is fundamental to establishing requirements that are relevant to the specific
decisions that are made by each organization.

EXAMPLE 4 ISO 8000-13lidentifies that data have syntactic (format), semantic (meaning) and
(usefulness) characteristics.

To support the delivery of high-quality data, the ISO 8000 series addresses:

— data

governance, data quality management and maturity assessment;

EXAMPLE5 IS0 8000-61[*1specifies a process reference model for data quality management.

— creating and applying requirements for data and information;

pragmatic

EXAMPLH
— mon
EXAMPLH
— impy

EXAMPLH
data qual

— issud
EXAMPLE

Data quc
maintain

Effective

6 IS0 8000-11051 specifies how to exchange characteristic data that are master data.
toring and measuring information and data quality;

7 IS0 8000-8[¢l specifies approaches to measuring information and data quality.
oving data and, consequently, information quality;

8 ISO/TS 8000-81[7l specifies an approach to data profiling, which identifiés opportunities to
ty.

s that are specific to the type of content in a data set.
9 ISO/TS 8000-311[8 specifies how to address quality considerations for product shape data.

lity management covers all aspects of data processing, including creating, collecting
ing, transferring, exploiting and presenting data to deliver information.

data quality management is systemic and systematic, requiring an understanding of the ro

improve

storing,

pt causes

of data quality issues. This understanding is the basisifor not just correcting existing nonconfornpities but

for also i

EXAMPLH
then data
to resolvd
May 2020
including

0.2 Un
ISO 8000
ISO 800(

mplementing solutions that prevent futurereoccurrence of those nonconformities.

cleansing can correct the consistency, of the values. Such cleansing requires additional information

ambiguous entries (such as, “04-05-20", which can be a representation of many different dates i
, 5 April 2020 and 20 May 2004), The cleansing also cannot address any process issues and peo
training, that have caused the ificonsistency.

derstanding more abeut the ISO 8000 series
-113] provides a detailed explanation of the structure and scope of the whole ISO 8000 seri

-2[113) specifigs/the single, common vocabulary for the ISO 8000 series. This vocabular

reading raterial byswhich to understand the overall subject matter of data quality. ISO 8000-21

the voca
todataa

ulary structured by a series of topic areas (for example, terms relating to quality and term
hd information).

ISO has i

Héntified ISO 8000-1131, ISO 8000-2[11 and ISO 8000-8!6] as horizontal deliverables®.

10 If a data set includes dates in multiple-formats including “yyyy-mm-dd”, “mm-dd-yy” and “dgl-mm-yy”,

however,
cluding 4
le issues,

ES.

 is ideal
presents
b relating

0.3 Role of this document

As a contribution to the overall capability of the ISO 8000 series, this document specifies how to generate an
unambiguous natural location identifier.

Organizations can use this document on its own or in conjunction with other parts of the ISO 8000 series.

3) The content is available on the ISO Online Browsing Platform: https://www.iso.org/obp

4) Deliverable dealing with a subject relevant to a number of committees or sectors or of crucial importance to ensure
coherence across standardization deliverables.

© IS0 2025 - All rights reserved
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This document supports activities that affect:

— one or more information systems;

— data flows within the organization and with external organizations;
— any phase of the data life cycle.

Annex A contains an identifier that conforms to ISO/IEC 8824-11%l. The identifier unambiguously identifies
this document in an open information system.

0.4 Benefits of the ISO 8000 series

By implgmenting parts of the ISO 8000 series to improve organizational performance, an otganization
achieves|the following benefits:

— obje¢tive validation of the foundations for digital transformation of the organization;

— a sustainable basis for data in digital form becoming a fundamental asset class.that the org@nization
reliep on to deliver value;

— secufing evidence-based trust from other parties (including supply chainpartners and regulatdrs) about
the repeatability and reliability of data and information processing in the organization;

— porthbility of data with resulting protection against loss of intellectual property and re-usability across
the dqrganization and applications;

— effedtive and efficient interoperability between all partiesxina supply chain to achieve tracepbility of
datalback to original sources;

— readjnesstoacquireorsupply serviceswherethe otherparty expectstoworkwith commonunderfstanding
of exiplicit data requirements.

© IS0 2025 - All rights reserved
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1 Scoj

This dod
those of

The follo

pe

ument specifies requirements for natural location identifiers. These requirements su
SO 8000-115M0],

wing are within the scope of this document:

— req:[rements for the prefix element and a single sub-domain element in a lagation identifier;

— req

The follo

rements for representing latitude, longitude and storey or elevation,of a location.

wing are outside the scope of this document:

— methods to identify latitude, longitude and elevation.

2 Nor]
The follo

requirenjents of this document. For dated referencesyonly the edition cited applies. For undated re

the lates
ISO 8000

ISO 800(
resolutio

3 Terl
For the p|

ISO and [EC maintain/terminological databases for use in standardization at the following addressgs:

— ISO
— IECH

mative references

edition of the referenced document (including any amendments) applies.
-2, Data quality — Part 2: Vocabulary:
-115, Data quality — Part 115: Master data: Exchange of quality identifiers: Syntactic, sem
1 requirements
ms and definitions

urposes of this decument, the terms and definitions given in ISO 8000-2 apply.

nline browsing platform: available at https://www.iso.org/obp

Electropedia: available at https://www.electropedia.org/

bplement

wing documents are referred to in the text in such a way that some or all of their content constitutes

ferences,

nntic and

wn

4 Fun

damental principles and assumptions

4.1 Types of identifiers

4.1.1 General

Organizations issue identifiers for many purposes. Identifiers are one of two types:

a) controlled identifiers (see 4.1.2);

b) natu

ral identifiers (see 4.1.3).

© IS0 2025 - All rights reserved
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4.1.2 Controlled identifiers

Controlled identifiers are issued by an organization that maintains the characteristic data associated with
the identifier. These identifiers are, therefore, managed by the organization, which is also responsible for
maintaining an identifier registry.

EXAMPLE1 Controlled identifiers include part numbers, batch numbers and serial numbers, each of which are
issued by manufacturers.

EXAMPLE 2  Controlled identifiers include personal identifiers issued by governments, universities and companies.

Each controlled identifier depends on completion of a master data record containing characteristic data
to differentiate the identified item within a particular domain. This dependence means resolution of the
identifier requires access to the underlying master data that are controlled by the issuing organizafion.

A controlled identifier is created by, and therefore belongs to, the issuing organization.

4.1.3 Natural identifiers

A natura| identifier derives from the characteristics of the identified item, where those characteristics make
the item [unique within a particular domain. The identifier can be created by applying an algoritim to the
characteristics of the item.

EXAMPLE 1  Natural identifiers include life science identifiers, which are petsistent, globally unique identifiers for
biologicallobjects.

EXAMPLE 2  Natural identifiers include those generated by cryptographic hash functions (to create docyment and
virus sigrjatures) and cyclic redundancy check digits (error-detecting cedes to highlight changes to raw ddta in data
transfers).

As a natyral identifier derives from accessible information;the identifier is not subject to the contfol of one
owning qrganization.

4.2 Ownership and usability of identifiers
Controllgd identifiers belong to the issuing.organization.

Unless the controlled identifier is in the“public domain, data containing controlled identifiers cap end up
becoming a joint work under copyrightlaw.

The issu|ng organization for a dontrolled identifier can, for instance, restrict use of the identifigr only to
retrieve licensed content provided by the issuer of the identifier.

For natufal identifiers, ifthe algorithm used to generate it is proprietary, then the resulting idgntifier is
proprietary. In this case, both the use of the algorithm and the resulting identifier will be subject tq license.

If the natural identifier uses an algorithm that is in the public domain, published as an open standard or
can be uged withotit license, then the resulting identifier is a public or open identifier that is usabl¢ without
license.

4.3 Geographic location 1dentifiers
A geographic location identifier represents the identity of a geographical point location.

In order to identify a geographic point location on Earth, a unique, natural identifier can be generated from
the corresponding coordinate of the location within a geodetic coordinate reference system.

© IS0 2025 - All rights reserved
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Geographic location identifiers are bound to a particular geodetic coordinate reference system as a datum

(which is

NOTE

also known as a “reference frame”).

There are multiple realizations of geodetic datums. These realizations include the series of the World
Geodetic System (WGS)LLl, which is used by the Global Positioning System (GPS)12, the International Terrestrial
Reference Frame (ITRF), which is a precise scientific realizationl13l; and the European Terrestrial Reference Frame
(ETRF), which is the EU-recommended reference framell4],

Clients of global navigation satellite systems have become pervasive, not only in mapping devices and
surveying equipment but also in mobile phones and Internet-of-Things devices. These clients can easily

calculate

geographic location identifiers on demand by using a simple, open algorithm.

5 Nat

5.1 General

The naty
geograph

The naty
characte
within a

organizafion.

In practi
point log
geodetic

5.2 Re
This doc
— thegd
— elevs
A natura

— aprg

— asulp-domain element as the string “.NLI”;

— an identifier element-eonsisting of the character “” followed by the encoding of the coordin
elevation using the-algorithms specified by 5.3 and Clause 6.

NOTE 1

sub-domgdin element and an identifier element.

For an example of the encoding and representation of a natural location identifier described in this d

iral location identifier representation

ral location identifier is a geographic location identifier that provides a unique identi
lic point location in three dimensions.

ral location identifier is a natural identifier because the identifier i generated from
Fistics of a geographic point location. These characteristics are, the) coordinates of the|
geodetic coordinate system. The characteristics are not assigned-by an individual per§

Ce, the natural location identifier provides a lossless conversion of the coordinates for a g¢
ation, allowing the translation of the identifier to theloriginal coordinates within th
coordinate system and corresponding reference frame,

presentation

hment uses the following characteristics as\the basis for the natural location identifier:
oordinates (latitude and longitude) of the'location according to the World Geodetic System
ition coordinates, in the form of either ground-level distance or a storey identifier.
location identifier consists of the following elements:

fix element as the string “1S0”;

The idehtifier conforms to requirements of ISO 8000-11510 by consisting of a prefix element, a

fier for a

intrinsic
location
on or an

ographic
e chosen

1984[11];

ates and

L optional

bcument,

see AnneXx C.

NOTE 2

Data tables used for encoding values of the natural location identifier provided in Annex B are provided in
the public domain and not subject to copyright (see Annex E).

5.3 Algorithms

5.3.1 General

A core set of algorithms enable generation of a natural location identifier (see Table 5-1).

© IS0 2025 - All rights reserved
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Table 5-1 — Necessary algorithms to generate natural location identifiers

Algorithm Description

Generates the natural location identifier from a geo-

Identifier(latitude, longitude, elevation, elevationType) graphic point location representation (see 5.3.2)

Encodes a geographic point location of a geodetic coor-
EncodePoint(latitude, longitude) dinate reference system into a string of characters (see
5.3.3)

Encodes the latitude of a geographic point location of
EncodeLatitude(latitude) a geodetic coordinate reference system into a string of
characters (see 5.3.4)

Encodacthalonagitada of 5 googranbhic ottt loco Fion Of
OGS TtTHE o STt O g o s apit POttt o€ =3

EncodeL¢ngitude(longitude) a geodetic coordinate reference system into a‘stjfing of
characters (see 5.3.5)

Encodes an elevation coordinate of a discrete elgvation

EncodeElevation(elevation, elevationType) reference system into a string of characters (see|5.3.6)

EncodeStorey(elevation) }(Esr:;ogiegs;)he storey identifier intp-asstring of chafacters

Encodes the ground-level distance into a string df charac-
ters (see 5.3.8)

Encodes the decima] portion of a decimal numbejr into a
string of characters-(see 5.3.9)

EncodeGroundLevel(elevation)

EncodeDgcimal(decimalPortion)

NOTE See Annex D for alist and a diagram showing the dependencies for all thé algorithms specified by this docujment.

5.3.2 Identifier(latitude, longitude, elevation, elevationType)

This algdrithm generates the natural location identifier fromsa geographic point location representdtion (see
Table 5-2). The natural location identifier is output as a string.

Table 5-2 — Inputs to the algorithm Identifier

Input Description

latitude Number from -90 to +90, in decimal form, repregenting
an angular degree, with a maximum of six decimfal places

longitudg Number from -180 to +180, in decimal form, representing
an angular degree, with a maximum of six decimfal places

elevation Storey identifier or ground-level distance

elevationType The elevation type as either the string “storey” or
“ground”

The method for this dlgerithm consists of the following steps:
a) add the string“ISO.NLI:” at the start of the identifier;

b) encodethe geographic point location using the EncodePoint algorithm;

c¢) encode the elevation using the EncodeElevation algorithm;

d) concatenate the string “ISO.NLI:” with the encoded strings for the geographic point location and the
elevation.

The pseudocode for the algorithm Identifier is as follows (where symbols have the meaning specified by
ECMA-262115]);

Identifier (latitude, longitude, elevation, elevationType)
return CONCAT (
"ISO.NLI:",
EncodePoint (latitude, longitude),

© IS0 2025 - All rights reserved
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EncodeElevation (elevation, elevationType)

)
5.3.3 EncodePoint(latitude, longitude)
This algorithm encodes a geographic point location according to a geodetic coordinate reference system into

a string of characters (see Table 5-3). The string is the output of the algorithm. This algorithm is called by
the algorithm Identifier (see 5.3.2) for the purpose of encoding a natural location identifier.

Table 5-3 — Inputs to the algorithm EncodePoint

Input Description

latitude Number from =90 to +90, in decimal form, representing
an angular degree, with a maximum of six deeimfal places

longitudsg Number from -180 to +180, in decimal forui,répresenting
an angular degree, with a maximum of six/decimfal places

The method for this algorithm consists of the following steps:
a) encode latitude using the EncodeLatitude algorithm;

b) encode longitude using the EncodeLongitude algorithm;
¢) concptenate the encoded strings of latitude and longitude.

The pseydocode for the EncodePoint algorithm is as follows (where-§ymbols have the meaning spdcified by
ECMA-24213]):

EncodePdint (latitude, longitude)return
CONCAT (HncodeLatitude (latitude) ,EncodelLongitude (longitude))

5.3.4 EncodeLatitude(latitude)
This alggrithm encodes the latitude of a geograplic point location according to a geodetic cdordinate
referenc¢ system into a string of characters (see-Table 5-4). The string is the output of the algorifhm. This

algorithrn is called by the algorithm EncodePoint(see 5.3.3) for the purpose of encoding a geograpghic point
location.

Table 5-4 — Inputs to the algorithm EncodeLatitude

Input Description

latitude Number from -90 to +90, in decimal form, repregenting
an angular degree, with a maximum of six decimfal places

The method for this algonithm consists of the following steps:
a) normalize theinput value by adding 90 to set the midpoint to represent 0 degrees;

b) encode the.numeral portion by using the EncodeBase14 algorithm on the numeral portion;

c) encodethe decimal portion by using the EncodeDecimal algorithm on the decimal portion;

d) concatenate the encodings of the numeral and decimal portions.

EXAMPLE1 The latitude encoding for O degrees is the string “66”.

EXAMPLE 2  The latitude encoding for -90 is the string “00”; for +90, the string is “CC”".
EXAMPLE 3  The latitude encoding for -79,25 is padded into the string “-079.250000”.

The pseudocode for the algorithm EncodeLatitude is as follows (where symbols have the meaning specified
by ECMA-262[13]):

EncodelLatitude (latitude)if not -90 <= latitude <= 90raise out of bounds errorendifreturn
CONCAT (EncodeLatitudeNumeral (latitude) ,EncodeDecimal (getDecimal (latitude)))

© IS0 2025 - All rights reserved
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The pseudocode for the algorithm EncodeLatitudeNumeral is as follows (where symbols have the meaning
specified by ECMA-262[15]):

EncodelLatitudeNumeral (latitude) latitudeNumeral = floor (latitude) + 90return
EncodeBaseld (latitudeNumeral)

NOTE See Clause B.2 for the values returned by this algorithm.

5.3.5 EncodeLongitude(longitude)

This algorithm encodes the latitude of a geographic point location according to a geodetic coordinate
reference system into a string of characters (see Table 5-5). The string is the output of the algorithm. This
algorithm is called by the algorithm EncodePoint (see 5.3.3) for the purpose of encoding a geographic point
location.

Table 5-5 — Inputs to the algorithm EncodeLongitude

Input Description

longitudsg Number from -180 to 180, representing an angular de-
gree, with a maximum of six décimal places

The metJiod for this algorithm consists of the following steps:

a) normalize the value by adding 180 to set the midpoint to represent 0. degrees;

b) encode the numeral portion by using the EncodeBase14 algorithir on the numeral portion;
c) encode the decimal portion by using the EncodeDecimal algorithm on the decimal portion;
d) concptenate the encodings of the numeral and decimal portions.

EXAMPLE 1 The latitude encoding for O degrees is the string“99”.

EXAMPLE 2 The latitude encoding for -180 is the string”00”; for +180, the string is “YY”.

The pseudocode for the algorithm EncodeLongituee is (where symbols have the meaning specified y ECMA-
262050

EncodelLdngitude (longitude)if not -180.<= latitude <= 180raise out of bounds errorendiffeturn
CONCAT (gncodelLongitudeNumeral (longitude) ,EncodeDecimal (getDecimal (longitude)))

The pseydocode for the algorithm EncodeLongitudeNumeral is (where symbols have the meaning fpecified
by ECMA-262013]):

EncodelLdngitudeNumeral (longitude) longitudeNumeral = floor (longitude) + 180return
EncodeBgsel9 (longitudeNumeral)

NOTE See Clause B.3 fotthe values returned by this algorithm.

5.3.6 EncodeElevation(elevation, elevationType)

This algarithm»encodes an elevation coordinate according to a discrete elevation reference syst¢m into a
string of|characters (see Table 5-5). The string is the output of the algorithm. This algorithm is callpd by the

a]gorithr Identifier (cnp 53 7) for the purpase of pnrnding anatural location identifier

Table 5-6 — Inputs to the algorithm EncodeElevation

Input Description
elevation Storey identifier or ground-level distance
elevationType Indicates the elevation type as either the string “storey”
or “ground”

© IS0 2025 - All rights reserved
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The method for this algorithm consists of the following steps:

a) if the elevation type is “storey”, then the elevation value is a storey identifier and returns the results of
the EncodeStorey algorithm;

b) if the elevation type is “ground”, then the elevation value indicates ground-level distance and returns
the results of the EncodeGroundLevel algorithm.

The pseudocode for the algorithm EncodeElevation is as follows (where symbols have the meaning specified
by ECMA-262[13]):

EncodeElevation (elevation, elevationType)if elevationType = "storey" thenreturn
EncodeStorey (elevation)elsif elevationType = "ground" thenreturn EncodeGroundLevel (elevation)
elseraide unknown elevaction type errorendlil
NOTE While decoding an natural location identifier, if the number of characters is 14, then the eleyatign portion
represents storey information. If the number of characters is 15, then the elevation portion represents ‘ground-level
distance information.

5.3.7 EncodeStorey(storey)

This alggrithm encodes the storey identifier into a string of characters (see Table 5-7). The string is the
output of the algorithm. This algorithm is called by the algorithm EncodeElevation (see 5.3.6|) for the
purpose pf encoding an elevation that is represented by a storey identifier,

Table 5-7 — Inputs to the algorithm EncodeStorey

Input Description

storey Identifierof the storey as an integer between -578 and
+577

The stor¢y identifier:

— has ¢ither a plus or minus sign;

— has g4 value range of -578 to +577;

— reprgsents a ground floor as “0%;

— repregsents floors above the ground floor using positive numbers;
— repregsents floors below the grotnd floor using negative numbers.
The method for this algoritlimconsists of the following steps:

a) norJ:alize the input hy’adding 578 to set the midpoint as representing the ground storey;
b) encode the storeyidentifier using the EncodeBase34 algorithm;

¢) returntheencoded storey identifier.

EXAMPLE 1) The storey encoding for the ground floor is the string “HO”.

EXAMPLE 2  The storey encoding for the fifth floor is the string “H5”.
EXAMPLE 3  The storey encoding for the second storey below the ground floor is the string “GW”.

The pseudocode for the algorithm EncodeStorey is as follows (where symbols have the meaning specified by
ECMA-262115]):

EncodeStorey (storey)if not -578 =< storey <= 577raise out of bounds errorendifstorey = storey
+ 578return EncodeBase34 (storey)

© IS0 2025 - All rights reserved
7


https://standardsiso.com/api/?name=ba546dd16d677890be3f93a21e198731

ISO 8000-118:2025(en)

5.3.8 EncodeGroundLevel(elevation)

This algorithm encodes the ground-level distance into a string of characters (see Table 5-8). The string is
the output of the algorithm. This algorithm is called by the algorithm EncodeElevation (see 5.3.6) for the
purpose of encoding an elevation that is represented by a ground-level distance.

Table 5-8 — Inputs to the algorithm EncodeGroundLevel

Input Description
groundLevel Ground-level distance as an integer between -1 000 and
+1 000
The ground-level distance is the rounded distance in metres from ground level, where:

— dist4

— dist4

nce above ground level is represented by positive numbers;

nce below ground level is represented by negative numbers;

— ground-level distance is rounded to the nearest metre;

— valu

bs beyond -19 651 and +19 651 are rejected (representing 19 651 m¢below or 19 651

ground level).

Ground 1

bvel is encoded in base-34 as the midpoint (H00), where the distance is 0 m.

The metJ:od for this algorithm consists of the following steps:

a) nor
b) enco
c) retu

The pseu

EncodeGH
errorend

NOTE

alize the input by adding 19 652, which sets the midpoint to represent the ground level;
de the ground-level distance using the EncodeBase34 algorithm (see 6.2.7);
'n the encoded storey identifier.

docode for the algorithm is (where symbols‘have the meaning specified by ECMA-262[13])

oundLevel (groundLevel)if not -19652 <= groundLevel <= 1965lraise out of bounds
ifgroundLevel = groundLevel +19652return EncodeBase34 (groundLevel)

See Clause B.5 for values of this encoding.

5.3.9 EncodeDecimal(decimalPextion)

This alggd

is the output of the algorithm-"This algorithm is called by the algorithms EncodeLatitude (see 5

EncodeL
respectiy

rithm encodes the decimal portion of a decimal number into a string (see Table 5-9). T

bngitude (see 5.3-5) for the purpose of encoding the decimal portions of latitude and 1
rely.

Table 5-9 — Inputs to the algorithm EncodeDecimal

m above

he string
.3.4) and
bngitude,

Input Description

decimalP

orfion Decimal portion of a decimal number

The method for this algorithm consists of the following steps:

a) split

the decimal portion into groups of three digits;

b) for each digit group, treat the group of digits as a three-digit integer and encode the number using the
EncodeBase32 algorithm, padding the group with one or two “0” characters as suffix to give three digits
if the group does not have sufficient digits;

c) conc

The pseudocode for the algorithm is (where symbols have the meaning specified by ECMA-262[13]):

atenate the encoded strings of the digit groups.

© IS0 2025 - All rights reserved
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EncodeDecimal (decimalPortion)encoding = ""do forall digitGroupNumber : € every 3 digits in
decimalPortionencoding += EncodeBase32 (digitGroupNumber)enddoreturn encoding

6 Supporting algorithms

6.1 Common algorithms
The base algorithms are:
— “concat(stringl, ... stringN)”, which combines the input strings into a single string;

“floor(number)”, which outputs the largest integer less than or equal to the input number;

— ‘“getlDecimal(number)”, which outputs (as a number) the decimal portion of the input numbef:

NOTE The mechanisms of common algorithms are platform-specific and provide trivial functionglity. This
document, therefore, does not explicitly specify these algorithms.

6.2 Numeric encoding algorithms

6.2.1 (eneral
The natulral location identifier uses numeric encoding to compress the values of the components.
This compression is performed by the following algorithms:
“EncpdeBasel4(number)”, which returns a base-14 encoded string of the input number (see 6.4.3);
— “EncpdeBasel9(number)”, which returns a base-19 encoded string of the input number (see 6.2.4);
— “EncpdeBase32(number)”, which returns a base-32 encoded string of the input number (see 6.£.5);
— “EncpdeStoreyBase34(number)”, which returnsiabase-34 encoded string of the input number (sge 6.2.6);
— “EncpdeGroundBase34(number)”, which returns a base-34 encoded string of the input number (see 5.3.8);

— “EncpdeBaseGeneral(number, base, digits, table)”, which returns a base-encoded string of the input
numper, using the symbols provided by the table (see 5.3.9).

NOTE The encoding algorithms speécified by this document are different from and, therefore, not compatible with
those spefified by RFC 4648161,

6.2.2 Elimination of visually ambiguous encoding characters

In typicql base-n eneodings intended for machine-readability, such as the base-32 and base-64 pncoding
algorithms in RFC_464816], the character range of numeric characters “0” to “9” is used together|with the
Latin alphabet of“4” to “Z” as encoding characters.

However} in“an encoding intended to be visually identified by humans, visually ambiguous pncoding
charactefstan cause misidentification.

In particular, the following character pairs are visually ambiguous:

— the uppercase letter “I” and the numeric character “1”;

— the uppercase letter “0” and the numeric character “0”.

To prevent confusion on visual inspection, this document specifies encodings that replace all occurrences of:
— the character “I” with the character “Y”;

— the character “O” with the character “Z”.

© IS0 2025 - All rights reserved
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6.2.3 EncodeBasel4(number)

This algorithm generates a base-14 encoded string of the input number (which is an integer between 0
and 180, see Table 6-1). The string consists of two characters. This algorithm is called by the algorithm
EncodeLatitudeNumeral (see 5.3.4) for the purpose of encoding the latitude numeral.

Table 6-1 — Inputs to the algorithm EncodeBase14

Input Description

number Whole number (i.e. an integer that is not negative) be-
tween 0 and 180

The pseudocode for the algorithm is (where symbols have the meaning specified by ECMA-262112])

EncodeB4gsel4 (number) return EncodeBaseGeneral (number, 14, 2, baseldTable)
In this pjeudocode, the basel4Table value is the content of Table 6-2.
Table 6-2 — Value encoding for the algorithm EncodeBase14
Nuiperic value for encoding (i.e. in decimal) Encoded value
0 0
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 A
11 B
12 C
13 D

6.2.4 1ncodeBase19(number)
g

This alggrithm generates-a*base-19 encoded string of the input number (which is an integer b¢tween 0
and 360) see Table 6-3)./The string consists of two characters. This algorithm is called by the glgorithm
EncodeLpngitudeNunieral (see 5.3.5) for the purpose of encoding the longitude numeral.

Table 6-3 — Inputs to the algorithm EncodeBase19

Input Description

number Whole number (i.e. an integer that is not negative) be-
tween 0 and 360

The pseudocode for the algorithm is (where symbols have the meaning specified by ECMA-262[13]):

EncodeBasel9 (number) return EncodeBaseGeneral (number, 19, 2, basel9Table)
In this pseudocode, the base19Table value is the content of Table 6-4.

© IS0 2025 - All rights reserved
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Table 6-4 — Value encoding for the algorithm EncodeBase19

Numeric value for encoding (i.e. in decimal)

Encoded value

0

0

O |0 ||| |W [N

—_
o

[E
[E

=
N

[EnN
w

=
S

[UnN
vl

[uny
(o))

=
~

T O m|Ifa|w(s|lojo(g|an|lu|bh|w N~

18

Y

NOTE The value 18 is represented by “Y” rather than the uppercase version of the letter “i” (i.e. “I”) to avoid confyision with

the digit rppresenting the number one (i.e. “1”).

wsn

6.2.5 ncodeBase32(number)

This algdrithm generates a base-32 encoded, string of the input number (which is an integer bg¢tween 0
and 1 0000, see Table 6-5). The string consists-of two characters. This algorithm is called by the glgorithm

EncodeDEcimal (see 5.3.9) for the purposg ¢f encoding the decimal portion of a decimal number.

Table 6-5'=- Inputs to the algorithm EncodeBase32

Input

Description

tween 0 and 1 000

number Whole number (i.e. an integer that is not negativg) be-

The pseudocode for“the algorithm is as follows (where symbols have the meaning specified by ECMA-

262115]);

EncodeBgse32(nlmber) return EncodeBaseGeneral (number, 34, 2, base32Table)

NOTE SéeClause B.4 for values returned by this algorithm.

In this pseudocode, the base32Table value is the content of Table 6-6.

Table 6-6 — Value encoding for the algorithm EncodeBase32

Numeric value for encoding (i.e. in decimal) Encoded value
0 0
1 1

the digit representing the number one (i.e. “1”).

the digit representing the number zero (i.e. “0”).

w:n

NOTE 1 The value 18 is represented by “Y” rather than the uppercase version of the letter “i” (i.e. “I”) to avoid confusion with

“«.n

NOTE2  The value 24 is represented by “Z” rather than the uppercase version of the letter “0” (i.e. “0”) to avoid confusion with
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Table 6-6 (continued)

Numeric value for encoding (i.e. in decimal) Encoded value

N
N

Ojm| Y oSN |oa|u|b»|w

29

30 (O
3t v
NOTE 1 The value 18 is représented by “Y” rather than the uppercase version of the letter “i” (i.e. “I”) to avoid conffision with
the digit rppresenting thQﬁber one (i.e. “1").

NOTE 2 | Thevaly st represented by “Z” rather than the uppercase version of the letter “0” (i.e. “0”) to avoid conffision with
the digit representi e number zero (i.e. “0”).

S}
w
a3l n|I|O|ITIN|IZ|I2|IC|RI—(<|ZT|D

?b
6.2.6 lfl(é&leStoreyBaseSLL(number)

This algorithm generates a base-34 encoded string of the input number (which is an integer between 0
and 1 156, see Table 6-7). The string consists of two characters. This algorithm is called by the algorithm
EncodeStorey (see 5.3.7) for the purpose of encoding a storey identifier.

Table 6-7 — Inputs to the algorithm EncodeStoreyBase34

Input Description

number Whole number (i.e. an integer that is not negative) be-
tween 0 and 1 156

The pseudocode for the algorithm is (where symbols have the meaning specified by ECMA-262013):
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EncodeStoreyBase34 (number) return EncodeBaseGeneral (number,
See Clause B.5 for values returned by this algorithm.

NOTE

34, 2,

In this pseudocode, the base34Table value is the content of Table 6-8.

base34Table)

Table 6-8 — Value encoding for the algorithms EncodeStoreyBase34 and EncodeGroundBase34

Numeric value for encoding (i.e. in decimal)

Encoded value

0

0

N OV |G BN
9

O |0 || || » [P ||

—_
o

_
Juy

_
N

[EnN
w

[y
S

[UnN
Ul

[uny
(o)

=
~

[EEN
eo]
%

(o

[\°]
o
.

[\
=
<

N
N

a
O
Y

clH|ln|FOC|TIN|IZ|IR|C0|RI—|<|ZD]jomm|o|o|wm|>

o
9

<

=

33

X

NOTE 1
the digit representing the number one (i.e. “1”).

NOTE 2
the digit representing the number zero (i.e. “0”).

wsn

The value 18 is represented by “Y” rather than the uppercase version of the letter “i” (i.e. “I”) to avoid confusion with

“«.n

The value 24 is represented by “Z” rather than the uppercase version of the letter “o0” (i.e. “0”) to avoid confusion with
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ncodeGroundBase34(number)

This algorithm generates a base-34 encoded string of the input number (which is an integer between 0 and
39 304, see Table 6-9). The string consists of three characters. This algorithm is called by the algorithm
EncodeGroundLevel (see 5.3.8) for the purpose of encoding a ground-level distance.

NOTE

This algorithm differs from EncodeStoreyBase34 (see 6.2.6) by accepting a larger maximum value and by
producing a string of three characters in length.

Table 6-9 — Inputs to the algorithm EncodeGroundBase34

Input Description

number

Whole number (1.e. an integer that 1s not negativi
tween 0 and 39 304

) be-

The pseudocode for the algorithm is (where symbols have the meaning specified by ECMA-262[13])

EncodeGH

In this p4

6.2.8 EncodeBaseGeneral(number, base, digits, table)

This algd

oundBase34 (number) return EncodeBaseGeneral (number, 34, 3, base34Table)
eudocode, the base34Table value is the content of Table 6-8.

rithm generates output in the form of an encoded string to représent the number input 3

s per the

value of the base input and the contents of the table input (see Table®>*10). The string has a lepgth that

depends jon the value of the digits input.

Table 6-10 — Inputs to the algorithm:EncodeBaseGeneral

Input Description

number

Whele number (i.e. an integer that is not negativ

)

base

The base in which the output is to represent the
number

nput

digits

Whole number of digits to include in the output

table

Table that specifies the symbols by which to enc
input number into the output

de the

The pseu

EncodeBd
= QOencod
Oremaind
index =
-1 - 1]

7 Req

Requirer]

docode for the algorithm isswhere symbols have the meaning specified by ECMA-262[13])

seGeneral (number, base) digits, table)remainderArr = []quotient = numberindex
ing = ""do forall @330, i < digitsremainderArr[i] = Oenddodo while quotient !=
er = quotient % _bagéremainderArr[index] = remainderquotient = floor (quotient /
index + lenddodgohforall i : 0, i1 < digitsencoding += lookup (table, remainderArj
) enddoreturndeéncoding

uirements for natural location identifiers

herits for natural location identifiers are as follows:

base)
[digits

a) The natural location identifier shall conform to ISO 8000-115.

b) The natural location identifier shall have a prefix element of “ISO”.

¢) The natural location identifier shall have a sub-domain element of “.NLI".

d) The natural location identifier shall have an identifier element that starts with “”, which is followed by
the encoding of the coordinates of the location according to the World Geodetic System 198411l and of
the elevation of the location using the algorithms specified by 5.3 and Clause 6.

© IS0 2025 - All rights reserved
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8 Conformance

A natural location identifier conforms to this document when Clause 7 is met.
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Annex A
(informative)

Document identification

To provide for unambiguous identification of an information object in an open system, the following object
identifier is assigned to this document. The meaning of this value is defined in 1ISO 10303-117],

{ iso sandard 8UUU part(lI8) version(l) 7
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Annex B
(informative)

Encoding tables

B.1 General

The enc¢ding tables in this annex are illustrative, supporting the implementation and testirjg of the
algorithmps specified by this document (see 5.3 and 6.2). These algorithms enable the encoding-gf natural
location |dentifiers and include:

— the BEncodeLatitudeNumeral algorithm (see 5.3.4 and Clause B.2);

— the EncodeLongitudeNumeral algorithm (see 5.3.5 and Clause B.3);

— the EncodeDecimal algorithm (see 5.3.9 and Clause B.4);

— the BEncodeStoreyBase34 algorithm (see 6.2.6 and Clause B.5).

B.2 Encoding returned by the EncodeLatitudeNumeral algorithm

Table B.2-1 — EncodeLatitudeNumeral-encoding in base-14

Second fharacter First character of the encoded value
of the encoded
value 0 1 2 3 4 5 6 7 8 9 A B C

0 -90 -76 | -62 | -48 | =34"| -20 -6 +8 +22 | +36 | +50 | +64 | +78
1 -89 | -75 -61 -47. =33 -19 -5 +9 +23 +37 | +51 | +6] +79
2 -88 | -74 | -60 | =467| -32 -18 -4 +10 +24 | +38 | +52 | +6¢ +80
3 -87 | =73 | =59 | =45 | -31 -17 -3 +11 | +25 | +39 | +53 | +6] +81
4 -86 | -72 | =58\*| -44 | -30 -16 -2 +12 +26 | +40 | +54 | +68 | +82
5 -85 -71 =57 | -43 | -29 -15 -1 +13 +27 | +41 | 455 | +64 +83
6 -84 | -70 -56 | -42 | -28 -14 0 +14 +28 | +42 | +56 | +7 +84
7 -83 A\=69 | -55 | -41 | -27 | -13 +1 +15 | +29 | +43 | +57 | +71 +85
8 -82) -68 | -54 | -40 | -26 -12 +2 +16 | +30 | +44 | +58 | +74 +86
9 =81 | -67 | -53 -39 -25 -11 +3 +17 +31 | +45 | 459 | +77 +87
A -80 | -66 | -52 -38 -24 -10 +4 +18 +32 +46 | +60 +74 +88
B -79 | -65 | =51 | -37 | -23 -9 +5 +19 +33 | +47 | +61 | +7] +89
C -78 | -64 | -50 | -36 | -22 -8 +6 +20 | +34 | +48 | +62 | +74 +90
D -77 | -63 | -49 | -35 | -21 -7 +7 +21 | +35 | +49 | +63 | +77 —

NOTE Each cell in the main body of the table contains the value to be encoded. The cell column (first character) and row

(second character) indicate the encoded value, i.e. the numeric value -77 is encoded as the string “0D”.

© IS0 2025 - All rights reserved
17


https://standardsiso.com/api/?name=ba546dd16d677890be3f93a21e198731

ISO 8000-118:2025(en)

B.3 Encoding returned by the EncodeLongitudeNumeral algorithm

Table B.3-1 — EncodeLongitudeNumeral encoding in base-19 (-180 to +9)

Second character of First character of the encoded value
the encoded value 0 1 2 3 4 5 6 7 8 9
0 -180 -161 -142 -123 -104 -85 -66 -47 -28 -9
1 -179 -160 -141 -122 -103 -84 -65 -46 =27 -8
2 -178 -159 -140 -121 -102 -83 -64 -45 -26 -7
3 -177 -158 -139 -120 -101 -82 -63 -44 -25 -6
4 -176 =157 -158 -119 -100 -0l -62 -43 -24 -5
5 -175 -156 -137 -118 -99 -80 -61 -42 =23 -4
6 -174 -155 -136 -117 -98 -79 -60 -41 ~22 -3
7 -173 -154 -135 -116 -97 -78 -59 -40 -21 -2
8 -172 -153 -134 -115 -96 =77 -58 <39 -20 -1
9 -171 -152 -133 -114 -95 -76 -57 -38 -19 0
A -170 -151 -132 -113 -94 -75 ~-56 -37 -18 +1
B -169 -150 -131 -112 -93 -74 555 -36 -17 +2
C -168 -149 -130 -111 -92 -73 -54 -35 -16 +3
D -167 -148 -129 -110 -91 £72 -53 -34 -15 +4
E -166 -147 -128 -109 -90 <71 -52 -33 -14 +5
F -165 -146 -127 -108 -89 -70 -51 -32 -13 +6
G -164 -145 -126 -107 ~88 -69 -50 -31 -12 +7
H -163 -144 -125 -106 -87 -68 -49 -30 -11 +8
Y -162 -143 -124 -105 -86 -67 -48 -29 -10 +9
NOTE Each cell in the main body of the table contains*the value to be encoded. The cell column (first charactef) and row
(second claracter) indicate the encoded value, i.e. the numeric value -162 is encoded as the string “0Y”.
Table B.3-2 — EncodeLongitudeNumeral encoding in base-19 (+10 to +180)
Second lcharacter of the First character of the encoded value
en¢oded value A B C D E F G H Y
0 +10 +29 +48 +67 +86 +105 +124 +143 +162
1 +11 +30 +49 +68 +87 +106 +125 +144 +163
2 +12 +31 +50 +69 +88 +107 +126 +145 +164
3 +13 +32 +51 +70 +89 +108 +127 +146 +165
4 +14 +33 +52 +71 +90 +109 +128 +147 +166
5 +15 +34 +53 +72 +91 +110 +129 +148 +167
6 +16 +35 +54 +73 +92 +111 +130 +149 +168
7 +17 +36 +55 +74 +93 +1+12 +13+ +156 +169
8 +18 +37 +56 +75 +94 +113 +132 +151 +170
9 +19 +38 +57 +76 +95 +114 +133 +152 +171
A +20 +39 +58 +77 +96 +115 +134 +153 +172
B +21 +40 +59 +78 +97 +116 +135 +154 +173
C +22 +41 +60 +79 +98 +117 +136 +155 +174
D +23 +42 +61 +80 +99 +118 +137 +156 +175
E +24 +43 +62 +81 +100 +119 +138 +157 +176
NOTE Each cell in the main body of the table contains the value to be encoded. The cell column (first character) and row

(second character) indicate the encoded value, i.e. the numeric value +28 is encoded as the string “AY”.
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Table B.3-2 (continued)

Second character of the First character of the encoded value
encoded value A B C D E F G H Y
F +25 +44 +63 +82 +101 +120 +139 +158 +177
G +26 +45 +64 +83 +102 +121 +140 +159 +178
H +27 +46 +65 +84 +103 +122 +141 +160 +179
Y +28 +47 +66 +85 +104 +123 +142 +161 +180
NOTE Each cell in the main body of the table contains the value to be encoded. The cell column (first character) and row

(second character) indicate the encoded value, i.e. the numeric value +28 is encoded as the string “AY”.

B.4 Encoding returned by the EncodeDecimal algorithm
Table B.4-1 — EncodeDecimal encoding in base-32 (0 to 351)
Second ¢haracter of First character of the encoded value
the endoded value 0 1 2 3 4 5 6 7 8 9 A
0 0 32 64 96 128 160 192 224 256 288 320
1 1 33 65 97 129 161 193 225 257 289 321
2 2 34 66 98 130 162 194 226 258 290 322
3 3 35 67 99 131 163 195 227 259 291 323
4 4 36 68 100 132 164 196 228 260 292 324
5 5 37 69 101 133 165 197 229 261 293 325
6 6 38 70 102 134 166 198 230 262 294 326
7 7 39 71 103 135 167 199 231 263 295 327
8 8 40 72 104 136 168 200 232 264 296 328
9 9 41 73 105 137 169 201 233 265 297 329
A 10 42 74 106 138 170 202 234 266 298 330
B 11 43 75 107 139 171 203 235 267 299 331
C 12 44 76 108 140 172 204 236 268 300 332
D 13 45 77 109 141 173 205 237 269 301 333
E 14 46 78 110 142 174 206 238 270 302 334
F 15 47 79 111 143 175 207 239 271 303 335
G 16 48 80 112 144 176 208 240 272 304 336
H 17 49 81 113 145 177 209 241 273 305 337
Y 18 50 82 114 146 178 210 242 274 306 338
J 19 51 83 115 147 179 211 243 275 307 339
K 20 52 84 116 148 180 212 244 276 308 340
L 21 53 85 117 149 181 213 245 277 309 341
M 22 54 86 118 150 182 214 246 278 310 342
N 23 55 87 119 151 183 215 247 279 311 343
Z 24 56 88 120 152 184 216 248 280 312 344
P 25 57 89 121 153 185 217 249 281 313 345
Q 26 58 90 122 154 186 218 250 282 314 346
R 27 59 91 123 155 187 219 251 283 315 347
S 28 60 92 124 156 188 220 252 284 316 348

NOTE Each cell in the main body of the table contains the value to be encoded. The cell column (first character) and row
(second character) indicate the encoded value, i.e. the numeric value 31 is encoded as the string “0V”.
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Table B.4-1 (continued)

Second character of First character of the encoded value
the encoded value 0 1 2 3 4 5 6 7 8 9 A
T 29 61 93 125 157 189 221 253 285 317 349
U 30 62 94 126 158 190 222 254 286 318 350
\% 31 63 95 127 159 191 223 255 287 319 351
NOTE Each cell in the main body of the table contains the value to be encoded. The cell column (first character) and row

(second character) indicate the encoded value, i.e. the numeric value 31 is encoded as the string “0V”.

Table B.4-2 — EncodeDecimal encoding in base-32 (352 to 703)

Second ¢haracter of First character of the encoded value
the encoded value B C D E F G H Y J K L
0 352 384 416 448 480 512 544 576 608 640 672

353 385 417 449 481 513 545 577 609 641 673

354 386 418 450 482 514 546 578 610 642 674

355 387 419 451 483 515 547 579 611 643 675

356 388 420 452 484 516 548 580 612 644 676

357 389 421 453 485 517 549 581 613 645 677

358 390 422 454 486 518 550 582 614 646 678

359 391 423 455 487 519 551 583 615 647 679

360 392 424 456 488 520 552 584 616 648 680

361 393 425 457 489 521 553 585 617 649 681

362 394 426 458 490. 522 554 586 618 650 682

363 395 427 459 491 523 555 587 619 651 683

364 396 428 460 492 524 556 588 620 652 684

365 397 429 461 493 525 557 589 621 653 685

366 398 430 462 494 526 558 590 622 654 686

367 399 431 463 495 527 559 591 623 655 687

368 400 432 464 496 528 560 592 624 656 688

401 433 465 497 529 561 593 625 657 689

370 402 434 466 498 530 562 594 626 658 690

371 403 435 467 499 531 563 595 627 659 691

372 404 436 468 500 532 564 596 628 660 692

373 405 437 469 501 533 565 597 629 661 693

374 406 438 470 502 534 566 598 630 662 694

375 407 439 471 503 535 567 599 631 663 695

376 408 440 472 504 536 568 600 632 664 696

{77 400 441 A7 [mlfa¥ud e Lo L O Fax:l L2302 Vil =l 697
977 TUT TTL x50 JUJI JI7 JUTJ OvU1l Voo U0J

378 410 442 474 506 538 570 602 634 666 698

379 411 443 475 507 539 571 603 635 667 699

380 412 444 476 508 540 572 604 636 668 700

381 413 445 477 509 541 573 605 637 669 701

382 414 446 478 510 542 574 606 638 670 702

<|lca|l=|lwn| T C|MPIN|Z| 2| R—=|<TZQmME OO B O |nu|d| W|N|m
w
(@)
O

383 415 447 479 511 543 575 607 639 671 703

NOTE Each cell in the main body of the table contains the value to be encoded. The cell column (first character) and row
(second character) indicate the encoded value, i.e. the numeric value 383 is encoded as the string “BV”.
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Table B.4-3 — EncodeDecimal encoding in base-32 (704 to 999)

Second character of

First character of the encoded value

the encoded value M N 7 P Q R S T U Vv
0 704 | 736 | 768 | 800 | 832 | 864 | 896 | 928 | 960 | 992
1 705 | 737 | 769 | 801 | 833 | 865 | 897 | 929 | 961 | 993
2 706 | 738 | 770 | 802 | 834 | 866 | 898 | 930 | 962 | 994
3 707 | 739 | 771 | 803 | 835 | 867 | 899 | 931 [ 963 | 995
4 708 | 740 | 772 | 804 | 836 | 868 | 900 | 932 | 964 | 996
5 709 | 741 | 773 | 805 | 837 | 869 | 901 | 933 | 965 | 997
6 710 | 742 | 774 | 806 | 838 | 870 | 902 | 934 | 966_] 998
7 711 | 743 | 775 | 807 | 839 | 871 [ 903 | 935 |l 999
8 712 | 744 | 776 | 808 | 840 | 872 | 904 | 936 | 1968 || —
9 713 | 745 | 777 | 809 | 841 | 873 | 905 | 937\ 969 || —
A 714 | 746 | 778 | 810 | 842 | 874 | 906 | 938 | 970 || —
B 715 | 747 | 779 | 811 | 843 | 875 | 907.¢}7939 | 971 || —
C 716 | 748 | 780 | 812 | 844 | 876 | 908“| 940 | 972 || —
D 717 | 749 | 781 | 813 | 845 | 877 [C909 | 941 | 973 || —
E 718 | 750 | 782 | 814 | 846 | 878~ 910 | 942 | 974 || —
F 719 | 751 | 783 | 815 | 847 | 879 | 911 | 943 | 975 || —
G 720 | 752 | 784 | 816 | 848 {880 | 912 | 944 | 976 || —
H 721 | 753 | 785 | 817 | 849%| 881 | 913 | 945 | 977 || —
Y 722 | 754 | 786 | 818 | 850 | 882 | 914 | 946 | 978 || —
J 723 | 755 | 787 | 819 9 '851 | 883 | 915 | 947 | 979 —
K 724 | 756 | 788 | 820° | 852 | 884 | 916 | 948 | 980 || —
L 725 | 757 | 789 | 821 | 853 | 885 | 917 | 949 | 981 || —
M 726 | 758 | 790 822 | 854 | 886 | 918 | 950 | 982 || —
N 727 | 759 | 791 | 823 | 855 | 887 | 919 | 951 | 983 || —
z 728 | 760 .[“792 | 824 | 856 | 888 | 920 | 952 | 984 || —
P 729 | 76 793 | 825 | 857 | 889 | 921 | 953 | 985 [| —
Q 730 |-762 | 794 | 826 | 858 | 890 | 922 | 954 | 986 || —
R 731 763 | 795 | 827 | 859 | 891 | 923 | 955 | 987 || —
S 732 | 764 | 796 | 828 | 860 | 892 | 924 | 956 | 988 || —
T 4y733 | 765 | 797 | 829 | 861 | 893 | 925 | 957 | 989 || —
U X1 734 | 766 | 798 | 830 | 862 | 894 | 926 | 958 | 990 || —
v L)' | 735 | 767 | 799 | 831 | 863 | 895 | 927 | 959 | 991 || —

) and row

NOTE E;gg}i.in the main body of the table contains the value to be encoded. The cell column (first charactey
a

(second clj ) indicate the encoded value, i.e. the numeric value 735 is encoded as the string “MV”.

e
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B.5 Encoding returned by the EncodeStoreyBase34 algorithm

Table B.5-1 — EncodeStoreyBase34 encoding in base-34 (0 to 407)

Second character of First character of the encoded value
the encoded value 0 1 2 3 4 5 6 7 8 9 A B
0 0 34 68 102 136 170 204 | 238 | 272 306 | 340 374
1 1 35 69 103 137 171 205 239 | 273 307 341 375
2 2 36 70 104 | 138 172 206 | 240 274 308 | 342 376
3 3 37 71 105 139 173 207 241 275 309 | 343 377
4 4 30 72 106 140 174 208 242 276 310 344 378
5 5 39 73 107 141 175 209 | 243 277 311 345 379
6 6 40 74 108 142 176 210 244 | 278 312 346| | 380
7 7 41 75 109 143 177 211 245 279 313 347 | 381
8 8 42 76 110 144 178 212 246 | 280 314 348| | 382
9 9 43 77 111 145 179 213 247 281 315 349| | 383
A 10 44 78 112 146 180 214 248 - 282 316 350| | 384
B 11 45 79 113 147 181 215 249y7 283 317 351 385
C 12 46 80 114 148 182 216 250 | 284 | 318 352 386
D 13 47 81 115 149 183 217 251 285 319 353 387
E 14 48 82 116 150 184 ({218 252 286 | 320 354 | 388
F 15 49 83 117 151 185 219 253 287 321 355 389
G 16 50 84 118 152 86 | 220 | 254 | 288 | 322 356| | 390
H 17 51 85 119 153 187 | 221 255 289 323 357 | 391
Y 18 52 86 120 154+| 188 | 222 256 | 290 324 | 358| | 392
J 19 53 87 121 155 189 | 223 257 | 291 325 359 393
K 20 54 88 122 156 190 224 | 258 | 292 326 | 360 | 394
L 21 55 89 123 157 191 225 259 293 327 361 395
M 22 56 90 124 | 158 192 226 | 260 | 294 | 328 | 362 396
N 23 57 91 125 159 193 227 261 295 329 | 363 397
Z 24 58 92 126 160 194 | 228 | 262 296 | 330 | 364 | 398
P 25 59 93 127 161 195 229 | 263 297 331 365 399
Q 26 60 94 128 162 196 | 230 | 264 | 298 332 366| | 400
R 27, 61 95 129 163 197 231 265 299 | 333 367 | 401
S 28 62 96 130 164 198 232 266 | 300 | 334 | 368| | 402
T 29 63 97 131 165 199 233 267 301 335 369| | 403
U 30 64 98 132 166 | 200 | 234 | 268 | 302 336 370 | 404
Vv 31 65 99 133 167 201 235 269 | 303 337 371 | 405
\\Y 32 66 100 154 166 202 236 270 304 330 372 406
X 33 67 101 135 169 203 237 271 305 339 | 373 | 407

NOTE Each cell in the main body of the table contains the value to be encoded. The cell column (first character) and row
(second character) indicate the encoded value, i.e. the numeric value 33 is encoded as the string “0X".
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