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SECTION A

Preliminary Informative Elements
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A 3 Foreword

This standard cover ortho-rectification and mosaicking of imagery acquired by the National Geo—
spatial Information (NGI), Department of Agriculture, Land Reform & Rural Development. The NGI
is mandated by the Land Survey Act, Act 8 of 1997 to provide mapping that covers the Republic of
South Africa.

It is applicable to all imagery acquired by remote sensing methods and specifies the output
requirements for the ortho-rectification and mosaicking of such imagery.

This standard is the revised Standard for the Scanning and Ortho-Rectification of Imagery and the

decision by the Standards Committee was that the original standards be split to reflect the following
two standards.

1. Standard for the Scanning of Film-based Aerial Photography. (QLAS.SD.14)
2. Standard for Ortho-Rectification and Mosaicking of Imagery. (QLAS.SD.15)
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A 4 Terms and Definitions

Refer to Glossary

QLAS.SD.15_v5_2024_02_28 Page 6 of 12


file://///Cdsm-usrdata/qa/Standards/Standards_supporting_documents/New/QLAS_GL.doc

A5 Symbols and Abbreviations

Refer to Glossary
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A 6 Introduction
A 6.1 General
Name of the Standard

The standard described in this document shall be known as the Standard for the Ortho-Rectification
and Mosaicking of Imagery

A 6.2 Scope and Purpose

The Standard for the Ortho-Rectification and Mosaicking of Imagery comprises all the specifications
required for ortho-rectification, mosaicking and geo-referencing of imagery for mapping purposes
and its status is mandatory. The purpose of this document is to outline the requirements for the
ortho-rectification, mosaicking and geo-referencing of imagery, to be adhered to by the NGI and its
contractors.

A 6.3 Audience

The primary audience of this document is the NGI and its contractors providing ortho-rectified and
mosaicked imagery.

A 6.4 Applicability

This document is applicable to all role players, activities and processes involved in ortho-
rectification and mosaicking of imagery.

A 6.5 Assumptions
It is assumed that users external to NGI shall apply the provisions of this document.
A 6.6 Normative References, other standards and related documents

e The document Recommended Practice for the Structure and Drafting of Standards and
Related documents is used to guide the format and structure of this document.

Standard for Digital Elevation Model Data

Standard for Acquisition of Digital Aerial Imagery

Standard for the 1: 10 000 Orthophoto Map Series

Standard for the Map Sheet Reference System

Standard for Image Absolute Orientation

Standard for Integrated Topographical Information System
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A 6.7 Maintenance Authority

Maintenance of the Standard for the Ortho-Rectification and Mosaicking of Imagery is the
responsibility of the Division: Quality Assurance of NGI. Changes to this Standard will be instructed
by the Chief Director as improvements or amendments become necessary, or as required. Any
request for amendments to this Standard may be submitted by any institution, body or individual to
the Chief Director for consideration. All such requests and any other comments on the Standard
must be addressed to:

Chief Director: National Geo—spatial Information
Private Bag X10

Mowbray

7705

and be referenced as: Amendment - Standard for the Ortho-Rectification and Mosaicking of
Imagery

The Quality Assurance Division shall maintain the provisions and structure of this document through
amendment and revision activities.

A 6.8 Roles and Responsibilities

The roles and responsibilities of the main role players as it pertains to the use of this document are
stated below.

A6.8.1 Division: Quality Assurance

¢ To maintain the provisions of this document.

» Keeping track of all amendments to this document

» Providing assistance and guidance to the Standards Development Committees and NGI
Management in interpreting the provisions of this document

e Provisionally approving a proposed revision of this standard with respect to its structure and
format.

e Ensuring that the use and purpose of this document is communicated effectively.

A 6.8.2 Standards Development Committee — Standard for the Ortho-Rectification and
Mosaicking of Imagery

e To draft revised specifications to the provisions of this document

e To make recommendations on the update and amendment of the provisions of this
document

o Refer to the relevant section in the Terms of Reference of the Standards Development
Committee for more details in this regard.

A6.8.3 Manager: Management Support, and the Geomatics Manager: Quality Assurance

e Evaluate proposed amendments and revisions of this Standard.

e Provisionally approving proposed amendments to this Standard.

e Refer to the relevant section in the Terms of Reference pertaining to the Manager:
Management Support, and the Control Survey Technician A-B: Quality Assurance for
more details in this regard.

A6.8.4 NGI Senior Management

. To approve, amend and revise this Standard.
A 6.8.5 Contractors

. To ortho-rectify and mosaic imagery according to the provisions of this Standard.
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SECTION B

Normative Elements
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B 1 Ortho-Rectification Requirements

B 1.1 General

(a)
(b)

(©)

(d)
(e)
()
@

B1l2

(a)

(b)

B 1.3

B14

All measurements of distance shall be expressed in metres.
Interpolation/resampling shall be performed by Bilinear Interpolation or higher order
methods.

Robust photogrammetric methods must be used in the ortho-rectification process
(rubber sheeting and other non-precise methods are not acceptable).

There shall be no part of the rectified image where there is loss of image.
Ortho-rectified images shall have minimal smearing.

Ortho-rectified images shall be free from double imaging (ghosting).

Full coverage of the boarder / coastline is available, fitting Index grid (job
applicable).

Positional Accuracy

Imagery originating from analogue aerial photography, captured at a nominal scale
of 1:30 000, scanned at 25um, will be rectified, and resampled to 0.75m Ground
Sample Distance (GSD):
e The horizontal positional accuracy of the pixels constituting this imagery
shall not exceed 5 metres at the 95% confidence level.

For all digitally acquired Imagery:
e The horizontal positional accuracy of the pixels constituting this imagery
(0.50m GSD) shall not exceed 3 metres at the 95% confidence level.
e The horizontal positional accuracy of the pixels constituting this imagery
(0.25m GSD) shall not exceed 3 meters at the 95% confidence level.

Ortho-rectified image GSD

All digitally acquired aerial imagery will be rectified to the specified acquired image
GSD, GSD quarter degree program acquisitions is 0.5m and 0.25m, 0.5m
acquired between 2008 and 2016 and 0.25m acquired from 2017 onwards.

Image Coordinate Reference System (CRS)

The Ortho-rectified image shall be geo-referenced as per the following
specifications:
(a) Projection Method, Transverse Mercator.
(b) The Central Meridian shall be the closest odd meridian.
(c) Ellipsoid, WGS84-EPSG (European Petroleum Survey Group) code is
7030.
(d) Datum, Hartebeesthoek94 (3D) - EPSG code is 4349.

B 2 Mosaicking Requirements

B21

(a)
(b)
(c)
(d)

General

All measurements of distance shall be expressed in metres.

Feathering on both sides of the seam line shall not exceed 5 pixels.
Tonal and colour balancing of adjoining images shall be performed.
There should be minimal seamlines visible in the final mosaicked image.
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B 2.2 Output

(a) File format —, Format Geotiff, Tile size:256 with metadata in an XML format.

(b) Spectral Bands: 3 bands: RGB.

(c) Radiometric Resolution: Bits per band:8.

(d) Compression: JPEG; Compression Ratio: 3,

(e) Overviews: Full set Gaussian.

() The mosaicked images shall extend at least 150m beyond the specified grid
boundary on all four sides. There shall be no part of the mosaicked image where
there is loss of image or data (i.e. no black or white surrounds).

(g) Unless otherwise specified by the Chief Director, the ground sample distance
(GSD) of all orthorectified imagery shall:

a. For analogue imagery acquired prior to 2008: 0.75m
b. For digitally acquired imagery between 2008 and 2016: 0.5m
c. For digitally acquired imagery onwards: 0.25m

(h) The Geotiff output file shall contain information relating to the image that is
embedded as keyed information in the header. The keyed information shall contain
inter alia the projection, ellipsoid, datum, central meridian, mapping units, scale,
tags giving the pixel size and transformation matrix.

(i) The naming of the tiff file shall contain the following component elements and shall
be in the following order*: the relevant map sheet reference for the 1:10 000
National Map Series, unique job number and elements describing the imagery,

Example: 3318CC_01_2016_953 RGB_RECT.TIF

*Unless the sheet is listed in the Schedule of Map Extent Exclusions associated
with the Standard for the Map Sheet Reference System.

The naming elements of the composite image identifier describes the following:

e 3318CC_01 refers to the relevant map sheet reference for the 1:10 000
National Map series.

e 01 refers to the Orthophoto number.

e 2016 refers to year of imagery flown.

e 053 refers to the unique job number related to the image genre/type, i.e.
Standard Jobs, 498 Jobs and quarter degree jobs.

e RGB refers to Colour band of Imagery.

o RECT refers to a rectified image.
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