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Terms and definitions
	General
	For the purposes of this specification, the following terms and definitions apply.



	Term/abbreviation
	Definition

	FCC
	False colour composite. Features that are red appear green, green features (except vegetation) appear blue, and “infrared” features, which normally are not seen at all, appear red. The primary use FCC imagery is vegetation study and identification. This is because healthy green vegetation is a very strong reflector of infrared radiation and appears bright red.


	Orthorectification
	An orthophoto is an aerial photograph geometrically corrected (“orthorectified”) to ensure the scale is uniform: the photo has the same lack of distortion as a map. Unlike an uncorrected aerial photograph, an orthophotograph can be used to measure true distances, because it is an accurate representation of the Earth’s surface, having been adjusted for topographic relief, lens distortion, and camera tilt. The image has been corrected to ensure that horizontal scale is constant. 


	Radiometric resolution
	Radiometric resolution determines how finely a system can represent or distinguish variations of intensity.  Higher values mean that more subtle appearance changes in an image can be detected. Radiometric resolution can be measured in bits, for example 8 bits. 


	Raw images
	For the purpose of this document Raw images refer to images that have not been orthorectified or tiled.


	RGB
	Natural Colour (red, blue, green), images offer a natural colour rendition. This means the colour of an object in the image is the same colour as if you viewed the object in person e.g. a green tree appears green.


	RGBI
	Four Band (red, blue, green, near infra-red) images are similar to natural colour, however, trees, crops and things with chlorophyll appear red in colour.


	NZ Public Sector
	This includes territorial authorities, regional councils, and central government agencies in New Zealand


	Contractor
	For the purpose of this document Contractor refers to the supplier of the orthophotography.



	GSD
	Ground sample distance (also referred to as Pixel size) for an orthophoto is the distance on the ground, measured in x and y components, represented by each pixel in the image.


	Spectral resolution
	Spectral resolution refers to the number of different frequency bands recorded.




Foreword
	Purpose 
	The purpose of this document is to provide a common specification to assist the New Zealand public sector with the procurement of ‘standard’ orthophotography, in support of the National Imagery Coordination effort.

Orthophotograhy provides a key location-based reference for policy and decision-makers at all levels, and has many applications within business and the day-to-day life of our citizens. 


	How to use this Guideline
	PART 1 and 2 will form the product requirement part of your tender.  Simply delete the commentary boxes from each section that are supplied to aid your decision making process.


	Background
	Geospatial information (location-based information) is increasingly recognised as an enabler of quality policy and decision making. It underpins well-informed decisions, drives efficiencies in public services, and facilitates growth in the private sector. 

To release the full potential of geospatial information the data needs to be collected and maintained to consistent standards, be readily discoverable, accessible, and interoperable. Improving the coordination of imagery acquisition, access and dissemination will enable this information to be widely re-used and generate benefits to the wider New Zealand economy.

The New Zealand Geospatial Office identified imagery as one of 13 fundamental geospatial data themes, a key asset of the Crown, and critical to the effective running of New Zealand.  

Imagery is used by many public and private organisations and has become essential for many business functions, as it informs and improves the quality of decisions. Imagery is used in a wide range of applications including emergency response, hazard management, civil planning, defence, topographic mapping, land use analysis, hydrology, property boundary analysis, asset management, demographic studies, logistics / transportation, change detection, environmental monitoring, emissions trading, precision agriculture, agricultural forecasting, monitoring water quality and more. 



	Introduction
	This Document consists of two parts.
Part 1 - Procuring orthophotography 
(i) Procuring orthophotography is not a simple process.  Technical knowledge within agencies procuring orthophotography is often low due to the irregular frequency of commissioning the services, leading to incorrect, excessive, or irrelevant products being obtained.  This situation also affects the suppliers of orthophotography by increasing the cost and effort required to tender for work.

(ii) Efficiencies can be made through the use of common specifications when procuring orthophotography.  Procuring agencies can be confident that the necessary requirements for 'standard' acquisitions are properly defined, and contractors can efficiently tender for work due to the requirements being consistently and clearly stated. 

Part 2 - Quality of orthophotography 

(i) Most problems with orthophotography can be grouped into two categories: quantifiable and subjective.  Quantifiable problems, such as improperly geo-referenced or distorted imagery, should be fixed by contractors.  Subjective problems generally are aesthetic, but they are important in ensuring the true value and usefulness of orthophotography.
(ii) The quantifiable components of orthophotography quality will be defined in the contract document or its technical specification.



	Scope
	This document provides: 

a) a common set of specifications and guidance notes for the purchase of orthophotography by the public sector in New Zealand. The requirements can also be used by non-government organisations,

b) a common definition of quality acceptance measures and a method for obtaining agreement between orthophotography purchasers and contractors.


	Intended users of specifications
	These specifications are intended to be used by any organisation within New Zealand when:

b) purchasing  new orthophotography, and 
c) assessing the quality of this orthophotography prior to acceptance from the contractor.


	References
	The following documents are necessary for the application of these specifications:

· Australia and New Zealand Land Information Council (ANZLIC) Metadata Profile (version 1.1)

· ANZMet Lite Collection Tool (version 1.2)

· Cox, S (1999) Now that’s a good-looking Orthophoto!, Geo World, 12(11):50-53


	Brief history of specifications
	In these specifications:

a) PART 1: Specifications for orthophotography are new, and

b) PART 2: Specifications for aesthetic quality of orthophotography have been derived from an article by Scott Cox .


	Attribution
	



This copyright work is licensed under the Creative Commons Attribution 3.0 New Zealand licence.  To view a copy of this licence, visit http://creativecommons.org/licenses/by/3.0/nz/.


1 Specifications for the procurement of orthophotography
1.1 Coverage
	Coverage
	a) Coverage – 

b) The product required in this schedule will be provided over the entire area shown in the figure below
c) The product required in this schedule will include a two kilometre sea buffer, but excluding the rest of the sea.
<<Insert a map of the coverage area that you are requiring imagery for>>


1.2 Resolution and accuracy

	Radiometric & spectral resolution – requirements
	Type

Radiometric resolution

Spectral resolution

Natural colour (RGB)

24-bit colour (3 x 8 bits per band)

Red, blue, green

Four band (RGBI)

32-bit colour (4 x 8 bits per band)

Red, blue, green, near infra-red

False colour composite (FCC)

24-bit colour (3 x 8 bits per band)

Near infra-red (displayed in red), blue, green

Delete the above radiometric and spectral resolution products that you do not require.

COMMENTARY 

When selecting the orthophotography type, purchasers need to ensure that the radiometric and spectral resolution conforms to one, or more, of  the specifications set out in the table above



	Ground sample distance (GSD)
	The ground sample distance (GSD) for the outlined coverage area is to be <<enter your value here>> metres.
COMMENTARY 

GSD – Ground sample distance (also referred to as Pixel size) for an orthophoto is the distance on the ground, measured in x and y components, represented by each pixel in the image.   For example, in an orthophoto with a 1 metre GSD, each pixel is the equivalent of 1 metre by 1 metre on the ground.

Your organisations planned uses of orthophotography will help dictate the resolution you require.

The table below is a guide typically uses for resolutions

GSD

Commons uses

0.125 metre or better 

City, Urban and developed area mapping and feature identification examples of features include manholes covers, fire hydrants, curbs and gutters.

0.5 metre or better

Rural and less developed area mapping and feature identification examples of features include buildings and roads.

10 metre or better

National land cover usage.

Selecting the correct GSD is important to ensure you can identify the features required. It is also important not to specify a GSD that costs more without any practical benefit in doing so. If your organisation is unsure what types of features can be captured from each output GSD, you should contact one of the aerial imagery companies to discuss.



	Horizontal accuracy
	The horizontal accuracy of the orthophotography is to be 
<= +/- <<enter your value here>> metres. 90% confidence interval 
COMMENTARY 
d) Horizontal accuracy of the orthophotography needs to be specified for all new orthophotograpy.

Horizontal Accuracy  should be specific in metres

E.g. <= +/-  3.0 metres. 90% confidence interval
e) The table below is a guide of accuracy typically required

GSD

Horizontal accuracy (metres)

0.1 metres

<= +/-  0.3 metres

0.2 metres

<= +/-  1.0 metres

0.4 metres

<= +/-  3.0 metres

Horizontal accuracy
Horizontal accuracy (also referred to as Spatial or Positional Accuracy) is a measure of the distance of an image from its true position. 
Accuracy Considerations

Typically, greater horizontal accuracy is required in City and Urban areas than in rural areas. 

Where an organisation has urban and rural requirements horizontal accuracy will need to suit the GSD of the each imagery set. Ensure that accuracy is at the highest level required within your organisation or consortium e.g. planning uses typically require less accuracy than engineering uses.
Improving horizontal accuracy can be achieved in three ways 

a) Better positioning of the image centre – more accurately determining the true location of the camera as the image is captured.

b) Increased amount of ground control. Be aware that this will usually be accompanied by an increase in cost.
c) Increase the density & quality of the Digital Terrain Model (DTM). Be aware that this will usually be accompanied by an increase in cost.



	Spatial control – responsibility
	The contractor is responsible for providing any ground control necessary to meet the spatial accuracy specified above.


1.3 Imagery acquistion requirement
	Sensor requirements
	All imagery must be captured using a fully calibrated large format airborne digital camera system.

COMMENTARY

A number of documents may need to be sighted to support the contractor compliance with this requirement. See Section 1.7 - Tender response  



	Sun angle
	The sun angle at the time of the imagery capture must be more than 35° above the horizon.
Imagery captured over urban and commercial areas must be undertaken at a time of the day that will minimise the shadows cast by tall buildings etc, capture must be more than 40° above the horizon.
COMMENTARY

The value can be negotiated e.g. for late season flying, areas of flat rolling terrain, and in areas where large water bodies are present, but the value must be stated in the contract.



	Atmospheric effects
	Image detail and clarity must not be lost as a result of atmospheric conditions including haze, smoke, dust, and environmental factors.


	Cloud cover
	All Orthophotos must be 100% cloud free.


	Coastal photography
	Estuarine, shallow coastal environments, and reefs will be acquired within two hours of low tide. These areas will be identified in the coverage diagram.
COMMENTARY

The value can be negotiated but must be agreed in writing in advance of the imagery being acquired.



1.4 Orthorectification

	Datum and projection
	All orthophotography will be provided in the New Zealand Transverse Mercator 2000 projection (NZTM2000). The datum is New Zealand Geodetic Datum 2000 (NZGD2000).


	Undertaking orthorectification
	The Orthorectification process must be undertaken in a manner that ensures:

a) straight lines on the ground are straight in the image,

b) common overall scale and resolution is maintained,

c) building lean is minimised,

d) differences in contrast and brightness between images within a tile are minimised,

e) the joins between all tiles are seamless, with no gaps, overlaps, or visible join lines between adjacent images,

f) the pixels on adjacent tiles must align,

g) features at ground level are continuous across mosaic seam lines eg valleys, ridges, buildings, and roads etc,

h) no duplication of features occurs along seam lines, and 

i) cloned features used to ‘touch up’ features that are obscured in images must be used with caution and kept to a minimum.


	Tiling requirements
	a) Orthophotography will be tiled to align with the LINZ Topo50 map sheet breakdown as follows;

Nominal scale

Tile coverage

1:10,000

4,800 x 7,200 metres

1:5,000

2,400 x 3,600 metres

1:2,000

960 x 1,440 metres

1:1,000

480 x 720 metres

1:500

240 x 360 metres

b) Each tile will be supplied complete; i.e. no partial tiles. (A ‘complete tile’ meaning full tile dimensions, but may not be a full tile of imagery)


1.5 Deliverables
	Delivery
	a) The contractor is responsible for the delivery of all orthophotography to the purchaser, including the cost of all media and courier charges.

b) All data is to be delivered to the purchaser on appropriate portable storage media.

c) Each supplied portable media device must be labeled with the following:

(i) Supplier

(ii) Customer

(iii) Geographic coverage

(iv) Date captured.


	Image formats
	a) The format of uncompressed images will be:

(i) GeoTIFF, or
(ii) TIFF with an appropriate geo-referencing file eg TFW, TAB., 

b) The format of compressed images will be JPEG2000 , with a maximum compression of 10 times. 

COMMENTARY

The formats above are the most commonly used to deliver orthophotography. If the customer requires the products in any other recognized format this should be specified in this section.



	Products delivery
	a) The contractor shall deliver the following orthophotography products:

(i) a single compressed mosaic for the entire acquisition area, and     (consider file size, large areas may require a number of files)
(ii) Individual mosaic tiles based on the Topo50 sheet breakdown..

b) Mosaic tiles files will be named in the following format:

Standard Format of  [sheet] [scale] [tile].[ext]

Where:

Sheet:
[Topo50 sheet number] eg BK34

Scale:
[nominal scale of mosaic] eg 500

Tile:

[Row number. Column number of tile ] eg 074042

Ext:

[file extension] eg TIF, TFW, DAT, JP2


(Example will be  BK34_500_074042.tif)

Optional fields of  [type] [year]

Type:
[type of image] eg RGB, RGBI, FCC

Year:

[year of acquisition] eg 2012

COMMENTARY

1. The minimum requirement for file names should be the standard format above. If additional fields are required, state this in the tender.

2. The tile numbers and coverage are based on the breakdown of a standard LINZ Topo50 map sheet as in following example.

Scale

Sheet Number

Coverage (m)

Tile Number Range 

(Row,Column)

1:50,000

BQ31

24000 x 36000

The prime rectangle

1:10,000

BQ31-10000/4.5

4800 x 7200

1.1 – 5.5 

1:5,000

BQ31-5000/9.7

2400 x 3600

1.1 – 10.10

1:1,000

BQ31-1000/37.21

480 x 720

1.1 – 50.50

1:500

BQ31–500/74.42

240 x 360

1.1 – 100.100




	Vector GIS products
	The contractor will deliver an index of the footprints of the orthophotography tiles supplied in both MapInfo tab file or Esri shape file formats:


	Optional products
	The contractor is to deliver the following products.
(Delete any that are not required.)
a) The digital terrain model, including break lines if captured, used for orthorectification.

b) A digital index of the raw aerial photography centres and footprints of photography frames (containing date and time of acquisition)

c) Flight lines of aerial photography.

d) Any new ground controls points surveyed for the project.

e) The original overlapping stereo photography
Delete the above section or products if they are not required 

COMMENTARY

The contractor will be able to deliver the following products if required and specified in the contract.  NOTE; This may incur additional costs.




	Metadata
	Metadata will be provided in accordance with section 1.8 of this document for every dataset and each tile delivered to the purchaser, including interim, partial, and final deliverables.


1.6 Copyright

	Copyright
	All data and products procured under this guideline will be provided with a licence that enables the purchaser to release the data to any person, group, or organisation under a Creative Commons Attribution 3.0 New Zealand licence (CC by) with attribution to the purchaser in line with the New Zealand Government Open Access Licensing framework (NZGOAL).


1.7 Tender Response
	The Tender response
	The following information should be supplied with tender responses: (Delete any that are not required.)
· Details on how the raw imagery capture is to be undertaken, including  methodology, equipment being used, system calibration, sensor parameters , data processing etc;

· Diagrams of the proposed survey area and flight lines for Imagery including cross strips for each of the options proposed.

· Diagrams of the proposed survey area and location of planned ground control and check points, and the origin of points (e.g. field measurement for this project or state survey control) for each of the options proposed.

· Description of the processes to produce the specified data products and how the specified accuracies will be met.

· Technical qualifications and relevant experience of the company, project team members and project manager in undertaking airborne imagery surveys. This should also include recent examples of similar projects recently completed.

· Gantt chart or table describing tasks, milestones, deliverables and timeframes in weeks from the day of receipt of purchase order.

· In addition to the specifications requested, proponents may also wish to offer alternative solutions which could offer cost or time savings to the project.



1.8 Metadata
	Metadata statements
	Metadata statements will be provided for:

a) The overall project (Project metadata). 

f) Each dataset that is delivered (Dataset metadata).

COMMENTARY

The project metadata record contains information that pertains to the project as a whole and also to all of the datasets acquired as part of the project. It can be considered to be “parent metadata”

A dataset metadata record contains information that relates only to the dataset. It does not contain information about other datasets collected as part of the same project. It can be considered to be “child” metadata. 

A dataset in the context of this imagery specification can be generally considered as a (usually tiled) collection of orthophotos of the same resolution, usually over a contiguous area, created from images collected under a single contract, in a single flying season, and processed to the same standard. The dataset includes associated files such as georeferencing files.
A metadata statement for each file in a dataset is not required.


	Metadata format
	Metadata statements will be consistent with the ANZLIC Metadata Profile (version 1.1).

Metadata will be provided in XML formatted files.

Metadata records must validate against the ANZLIC schematron files. If the metadata files do not validate they will not be accepted.

The contract will not be complete until all metadata is satisfactorily supplied.

COMMENTARY

The ANZLIC metadata profile version 1.1 is a profile of the ISO 19115 (2003) standard. A revision of the ISO standard, ISO 19115-2 (2009) introduced extensions for imagery and gridded data. These specifications for imagery metadata may change when ANZLIC updates its profile. 

Details of the ANZLIC Metadata Profile can be found at:

http://spatial.gov.au/resources/metadata
Note that the ANZMet Lite tool referenced in the above webpage will not produce metadata that complies with these specifications.




	Project metadata
	Project metadata shall meet minimum ANZLIC metadata requirements.

Additional to the minimum requirements, the following information is required:

Job No

The contractor’s job number
Date

date of final contract completion

Source

The source company or agency which acquired the imagery 

Reference number

The source company or agency project reference number

Details of the project metadata requirements can be found in section 1.10.


	Dataset metadata
	Dataset metadata shall meet core ANZLIC metadata requirements, except as outlined below.
Additional to the core requirements, the following information is required:

Bands

A description of each band of the electromagnetic spectrum that comprise the image.

Horizontal accuracies

Horizontal tolerances of the photograph's accuracy; usually expressed as '±2.5 pixels'.

Sensor information

Type of camera acquiring the imagery

Medium of photo

The material in which the photograph exists, eg. imageDigital
Ortho Image Type

eg Tiff RGB 

Image Size X,Y (metres): 

eg 2,400 x 3,600 

Image width, height (pixels)

eg 4,800 x 7,200 

Pixel size: 

eg 0.5m 

Positional accuracy

eg ±2.5 pixels
Altitude

The mean height at which the original images were flown
Source

The source company or agency which took the photograph 

The following core elements are not required, as the information is not relevant, not available, or not known to the contractor:

Temporal Extent

Date range within which the dataset is valid
Vertical Extent
Maximum and Minimum heights within which the dataset lies.

Dataset Responsible Party

Party responsible for the dataset.

Distribution Format

Online distribution format. 

On-line resource

Location from which the resource is available online. 

Details of the dataset metadata requirements can be found in section 1.10.



1.9 Data Delivery

	Data Delivery
	Data deliveries (either electronic or physical) must include a packing slip that, at a minimum, specifies the following:

Job title

A descriptive title for the contract

Job No

The contractor’s job number

Reference number

The source company or agency project reference number

Client

purchaser name

Media type 

external HDD, DVD, CD Rom

No. of media

Number of individual media in the delivery

Delivery method

in person, courier, etc.




1.10 Detailed Metadata Requirements

	Project Metadata Requirements
	Description
	ANZLIC (Minimum) Element
	Example Entry
	Default Value
	Relevant ANZLIC xml tags

	
	 
	Metadata file identifier
	
	 
	<MD_Metadata.fileIdentifier>

	
	 
	Metadata language
	
	eng
	<MD_Metadata.language>

	
	 
	Metadata character set
	
	Utf8
	<MD_Metadata.characterSet>

	
	 
	Metadata hierarchy level
	
	Project
	<MD_Metadata.hierarchyLevel>

	
	 
	Metadata hierarchy level name
	
	Project
	<MD_Metadata.hierarchyLevelName>

	Client
	Client Contact
	Metadata contact individual name
	Joe Bloggs
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.citation>

<CI_ResponsibleParty.individualName>

	
	Client Organisation Name
	Metadata contact organisation
	Land Information New Zealand
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.citation>

<CI_ResponsibleParty.organisationName>

	
	Client Contact Position
	Metadata contact position
	Imagery Manager
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.citation>

<CI_ResponsibleParty.positionName>

	
	Client Role
	Metadata contact role
	
	Owner
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.citation>

<CI_ResponsibleParty.role> 

<CI_RoleCode>

	
	 
	Metadata date stamp
	
	
	<MD_Metadata.dateStamp>

	Job Title
	Job Title
	Resource title
	2012 Wellington City Council Aerial Imagery Acquisition
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.citation>

<CI_Citation.title>


	Project Metadata Requirements
	Description
	ANZLIC (Minimum) Element
	Example Entry
	Default Value
	Relevant ANZLIC xml tags

	Date
	Date of final contract completion

 
	Resource reference date
	
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.citation>

<CI_Citation.date> 

<CI_Date.date>

	
	
	Resource reference date type
	
	Publication
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.citation> 

<CI_Citation.date> 

<CI_Date.dateType> 

<CI_DateTypeCode>

	Project Description
	Brief description of the project
	Abstract describing the resource
	2012 Rural Colour Photography, Urban Colour Photography, and associated Lidar
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.abstract>

	
	 
	Resource language
	
	eng
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.language>

	
	 
	Resource character set
	
	Utf8
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.characterSet>

	
	 
	Topic category
	
	Imagery base maps earth cover
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.topicCategory>


	Project Metadata Requirements
	Description
	ANZLIC (Minimum) Element
	Example Entry
	Default Value
	Relevant ANZLIC xml tags

	Location
	Location Description (e.g. city name, town name, region name, etc)
	Geographic location of the resource (by description)
	Wellington Region
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.extent> 

<EX_Extent> 

<EX_GeographicDescription.geographicIdentifier> 

<MD_DataIdentification.extent> 

<EX_Extent> 

<MD_Identifier.code>

	
	West bound of project in WGS84 co-ordinates
	West longitude
	
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.extent> 

<EX_Extent> 

<EX_GeographicBoundingBox.westBoundLongitude>

	
	East bound of project in WGS84 co-ordinates
	East longitude
	
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.extent> 

<EX_Extent> 

<EX_GeographicBoundingBox.eastBoundLongitude>

	
	South bound of project in WGS84 co-ordinates
	South latitude
	
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.extent> 

<EX_Extent> 

<EX_GeographicBoundingBox.southBoundLatitude>

	
	North bound of project in WGS84 co-ordinates
	North latitude
	
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.extent> 

<EX_Extent> 

<EX_GeographicBoundingBox.northBoundLatitude>

	Source
	Contractor Contact
	Metadata contact individual name
	Mary Bloggs
	 
	<MD_Metadata.contact> 

<CI_ResponsibleParty.individualName>

	
	Contractor Organisation Name
	Metadata contact organisation
	The Aerial Photo Company Ltd
	 
	<MD_Metadata.contact> 

<CI_ResponsibleParty.organisationName>

	
	Contractor Contact Position
	Metadata contact position
	Services Manager
	 
	<MD_Metadata.contact> 

<CI_ResponsibleParty.positionName>

	
	Contractor Role
	Metadata contact role
	
	Originator
	<MD_Metadata.contact> 

<CI_ResponsibleParty.role> 

<CI_RoleCode>


	Project Metadata Requirements
	Description
	ANZLIC (Minimum) Element
	Example Entry
	Default Value
	Relevant ANZLIC xml tags

	Reference Number
	The source company or agency project reference number
	Supplementary information
	
	Contractor Reference is (number)
	<gmd:identificationInfo>

<gmd:MD_DataIdentification>

<gmd:supplementalInformation>

	Job Number
	The contract number
	Supplementary information
	
	The job number is (number)
	<gmd:identificationInfo>

<gmd:MD_DataIdentification>

<gmd:supplementalInformation>



	Dataset Metadata Requirements
	Description
	ANZLIC (Core) Element 
	Example Entry
	Default Value
	Relevant ANZLIC xml tags

	
	 
	Metadata file identifier
	
	 
	<MD_Metadata.fileIdentifier>

	
	 
	Metadata language
	
	eng
	<MD_Metadata.language>

	
	 
	Metadata character set
	
	Utf8
	<MD_Metadata.characterSet>

	
	 
	Metadata file parent identifier
	
	 
	<gmd:parentIdentifier>

	
	 
	Metadata hierarchy level
	
	Dataset
	<MD_Metadata.hierarchyLevel>

	
	 
	Metadata hierarchy level name
	
	Dataset
	<MD_Metadata.hierarchyLevelName>

	Client (Contact Information)
	Client Contact
	Metadata contact individual name
	Joe Bloggs
	 
	>MD_Metadata.identificationInfo> 

<MD_DataIdentification.citation>

<CI_ResponsibleParty.individualName>

	
	Client Organisation Name
	Metadata contact organisation
	Land Information New Zealand
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.citation>

<CI_ResponsibleParty.organisationName>

	
	Client Contact Position
	Metadata contact position
	Imagery Manager
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.citation>

<CI_ResponsibleParty.positionName>

	
	Client Role
	Metadata contact role
	
	Owner
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.citation>

<CI_ResponsibleParty.role> 

<CI_RoleCode>


	Dataset Metadata Requirements
	Description
	ANZLIC (Core) Element 
	Example Entry
	Default Value
	Relevant ANZLIC xml tags

	
	 
	Metadata date stamp
	
	 
	<MD_Metadata.dateStamp>

	Dataset Title
	Brief description of the dataset
	Dataset title
	2012 Urban Specification Colour Orthophotography Wellington City
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.citation>

<CI_Citation.title>

	Date
	Date of data acquisition
	Dataset reference date
	
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.citation>

<CI_Citation.date> 

<CI_Date.date>

	
	
	Dataset reference date type
	
	Creation
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.citation> 

<CI_Citation.date> 

<CI_Date.dateType> 

<CI_DateTypeCode>

	Data Description
	Brief description of the dataset
	Abstract
	
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.abstract>

	
	
	Spatial representation type
	
	Grid
	</gmd:resourceConstraints>

<gmd:spatialRepresentationType>

<gmd:MD_SpatialRepresentationTypeCode codeList="" codeListValue="grid"/>

	
	 
	Dataset language
	
	eng
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.language>

	
	 
	Dataset character set
	
	Utf8
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.characterSet>

	
	 
	Topic category
	
	Imagery base maps earth cover
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.topicCategory>


	Dataset Metadata Requirements
	Description
	ANZLIC (Core) Element 
	Example Entry
	Default Value
	Relevant ANZLIC xml tags

	Location
	Location Description (e.g. city name, town name, region name, etc)
	Geographic location of the dataset (by description)
	Wellington City
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.extent> 

<EX_Extent> 

<EX_GeographicDescription.geographicIdentifier> 

<MD_DataIdentification.extent> 

<EX_Extent> 

<MD_Identifier.code>

	
	West bound of project in WGS84 co-ordinates
	West longitude
	
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.extent> 

<EX_Extent> 

<EX_GeographicBoundingBox.westBoundLongitude>

	
	East bound of project in WGS84 co-ordinates
	East longitude
	
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.extent> 

<EX_Extent> 

<EX_GeographicBoundingBox.eastBoundLongitude>

	
	South bound of project in WGS84 co-ordinates
	South latitude
	
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.extent> 

<EX_Extent> 

<EX_GeographicBoundingBox.southBoundLatitude>

	
	North bound of project in WGS84 co-ordinates
	North latitude
	
	 
	<MD_Metadata.identificationInfo> 

<MD_DataIdentification.extent> 

<EX_Extent> 

<EX_GeographicBoundingBox.northBoundLatitude>

	
	Brief statement of the history of the dataset
	Lineage
	A new dataset. Replaces the previous dataset acquired in 2010.
	
	<gmd:lineage>

<gmd:LI_Lineage>

<gmd:statement>

	Source
	Contractor Contact
	Metadata contact individual name
	Mary Bloggs
	 
	<MD_Metadata.contact> 

<CI_ResponsibleParty.individualName>

	
	Contractor Organisation Name
	Metadata contact organisation
	The Aerial Photo Company Ltd
	 
	<MD_Metadata.contact> 

<CI_ResponsibleParty.organisationName>

	
	Contractor Contact Position
	Metadata contact position
	Services Manager
	 
	<MD_Metadata.contact> 

<CI_ResponsibleParty.positionName>

	
	Contractor Role
	Metadata contact role
	
	Originator
	<MD_Metadata.contact> 

<CI_ResponsibleParty.role> 

<CI_RoleCode>


	Dataset Metadata Requirements
	Description
	ANZLIC (Core) Element 
	Example Entry
	Default Value
	Relevant ANZLIC xml tags

	Scale
	Spatial resolution of the

dataset
	Equivalent scale

 
	10000
	 
	<MD_Metadata.identificationInfo>

<MD_DataIdentification.spatialResolution>

<MD_Resolution.equivalentScale>

	Bands
	Identification of each band in the image
	Image Description


	
	 
	<gmd:contentInfo>

<gmd:MD_ImageDescription>

<gmd:contentType>

<gmd:MD_CoverageContentTypeCode codeList="" codeListValue="image"/>



	
	
	Content Type
	
	Image
	

	
	
	Band Descriptor
	Red
	Red, Green, Blue, Alpha, etc
	<gmd:dimension>

<gmd:MD_Band>

<gmd:descriptor>

<gco:CharacterString/>



	Projection and Datum
	Projection and Datum
	Reference System
	
	 EPSG:2193
	<MD_Metadata.referenceSystemInfo>

<MD_ReferenceSystem.referenceSystemIdentifier> 

<RS_Identifier>

	Medium of Ortho Photo
	The medium in which the image is presented
	Identification info

Presentation Form
	
	imageDigital
	<gmd:presentationForm>



	Ortho Image Type
	File format and image type
	Distribution Format
	geotiff RGB
	 
	<gmd:distributionInfo>

<gmd:MD_Distribution>

<gmd:distributionFormat>

<gmd:MD_Format>

<gmd:name>

<gmd:version>



	Image Size
	The tile dimensions of the dataset
	Number of Dimensions
	
	2
	<gmd:spatialRepresentationInfo>

<gmd:MD_GridSpatialRepresentation>

<gmd:numberOfDimensions>



	
	
	Dimension Name


	Column
	Column, or

Row


	<gmd:axisDimensionProperties>

<gmd:MD_Dimension>

<gmd:dimensionName>



	
	
	Dimension Size
	4800
	
	<gmd:dimensionSize>

	
	
	Units of Measure
	
	pixel
	</gmd:resolution>




	Dataset Metadata Requirements
	Description
	ANZLIC (Core) Element 
	Example Entry
	Default Value
	Relevant ANZLIC xml tags

	Horizontal accuracy
	Horizontal tolerances of the orthophoto’s accuracy
	Name of Measure
	
	Horizontal accuracy
	<gmd:dataQualityInfo>

<gmd:report>

<gmd:DQ_QuantitativeAttributeAccuracy>

<gmd:nameOfMeasure>

</gmd:measureDescription>

	
	
	Measure Description
	+/- 2.5 pixels
	
	

	Sensor information
	Type of camera acquiring the imagery
	Supplementary Information
	Original Images captured on a Leica model xxx camera with xxx focal length lens.
	Original Images captured on a (camera type) camera with (any extra details required)
	<MD_Metadata.identificationInfo>

<gmd:supplementalInformation>

	Pixel size
	The size of each pixel in the image
	Units of Measure
	
	m
	<gmd:spatialResolution>

<gmd:MD_Resolution>

<gmd:distance>

<gco:Distance uom="m"></gco:Distance>

	
	
	Distance
	0.125
	
	

	Positional accuracy
	Horizontal tolerances of the orthophoto's accuracy
	Name of Measure
	
	Positional accuracy
	<gmd:dataQualityInfo>

<gmd:report>

<gmd:DQ_QuantitativeAttributeAccuracy>

<gmd:nameOfMeasure>

</gmd:measureDescription>

	
	
	Measure Description
	+/- 2.5 pixel
	
	

	Altitude
	The mean height at which the original images were flown
	Supplementary Information
	Original images captured at a mean altitude of 1500 m.
	Original images captured at a mean altitude of xxxx m.
	<MD_Metadata.identificationInfo>

<gmd:supplementalInformation>



2 Specifications for quality assurance of orthophotography

2.1 Quality assessment

	Quality process
	The aesthetic quality of orthophotography products will be maintained using the following process:

a) quality plan developed by contractor and agreed to by purchaser,
b) sample dataset provided to purchaser for review and approval,
c) orthophotography production undertaken, and

d) purchaser review of final orthophotography.


	Quality plan
	g) The contractor will develop a quality plan to achieve the aesthetic standards described in Aesthestic quality criteria, before photography commences.

h) The quality plan will be provided to the purchaser for review.

i) The purchaser will have agreed to the quality plan before photography commences.


	Sample images
	a) A set of low resolution sample raw images will be provided to the purchaser for review within six weeks of imagery acquisition.

b) The sample will cover an area sufficient to enable the assessment of the acquisition requirements specified in section 5 of this document. This area will be agreed at the commencement of the contract.
c) Final production of orthophotography by the contractor will not commence until the sample raw imagery has been reviewed and approved by the purchaser.
A clear time period should be agreed for all reviews that require purchaser approval 



	Review of ortho-photography
	The purchaser will be given the opportunity to review and approve supplied orthophotography for compliance with this specification and the quality plan prior to acceptance.

Issue resolution – ongoing dialogue
Most issues with the subjective aspects of orthophotography can be resolved by maintaining an open dialogue between the purchaser and contractor throughout the course of the project.
A clear time period should be agreed for all reviews that require purchaser approval.



2.2 Aesthetic quality guidelines
	Criteria
	The criteria set out in this section will be addressed in the aesthetic quality plan.


	Radiometry
	Objective

To minimise inconsistent radiometry between mosaicked imagery

Not Desirable
· through oversight, there are no radiometric corrections,

· sharp contrast is visible at photograph seams within a mosaic tile or between adjacent mosaic tiles, or

· there are significant radiometry differences among photographs.


Desirable
· Image seams are blended to achieve, at least, a smooth seam,

· only minor radiometry differences exist between photographs, and

· radiometry is consistent among photographs without a 'checker board' appearance.




	Brightness
	Objective

To ensure that all ground features can be interpreted to an agreed standard. 

Not Desirable
· ground features are not able to be interpreted in bright areas, or

· the imagery’s overall brightness does not meet specifications set before production.

Desirable
· all features in bright areas are able to be interpreted, and

· the imagery’s overall brightness meets specifications set before production.




	Shadows
	Objective

To ensure that shadowed areas contain enough detail to enable ground features interpretation.

Not Desirable
· ground features are not interpretable in areas of shadow. 

Desirable
· ground features in shadow areas are interpretable.




	Contrast
	Objective

To maintain an acceptable balance between:

· conserving detail in both bright and shadowed areas, and

· producing photographs with high contrast. 

Not Desirable
· imagery contrast is too low, or insufficient detail is discernable across a photograph.

Desirable
· ground features can be identified across bright and shadowed areas of a photograph while maintaining high contrast.




	Colour balance
	Objective

To ensure that orthophotography is provided in ‘natural colour’. 

Not Desirable
· overall imagery colour balance is not natural or is biased by a particular hue. 

Desirable
· overall imagery exhibits a ‘natural colour’ balance.




	Foreign artefacts
	Objective

To minimise the number of foreign artefacts visible in photographs that obscure ground detail or features.

Not Desirable
· more than five artefacts are present per 2.4 x 3.6 km tile, or 

· a ground feature is obscured by a foreign artefact.

Desirable
· less than five artefacts are present per 2.4 x 3.6 km tile, and

· no ground feature is obscured by a foreign artefact.




	Elevated features
	Objective

To minimise the displacement of elevated features, such as buildings, which cause a leaning effect away from the photograph’s centre.

Not Desirable
· elevated features have not been adequately corrected for leaning effects.

Desirable
· elevated features appear vertical.
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