
Heritage data
requirements

HBIM Users could need:

Add/edit/view textual information and
files in the database and link them to the

objects of the model;

Query the model and the database by
a graphic query builder

Visualize the results of the queries
graphically though false-color

maps of the model;

View/navigate/query the 3D
model from remote through the

web interface;

View past
conservation

works

Plan
conservation

activities

Make 3D mapping of surface
decays automatically starting

from 2D orthophotos

Document survey and modeling
phases using metadata

Business Need

Manage historical information and
enable links to existing documents and

multimedia of any format;

Manage multi-temporal information, in
particular related to the conservation

state of the elements and to the
maintenance and restoration works made
over time, keep track of past actions and

plan the future ones;

Be scalable both in terms of time and
information: data input over time and
change/enrichment of the information

typology linked;

Be sufficiently flexible to comply with the level
of detail chosen to represent the building. The

level of information varies according to the
Asset category, but may also vary within the

same asset category to represent the building
with different levels of detail.

Enable information
management at different
scales, from the single
architectural element to

the entire building;

Provide the asset’s
semantic breakdown

and data logical
structure useful for
documentation and

planned conservation
activities;

Semantic Information Levels

(BIM Elements).
From the general to the particular

1.  Building: it concerns the whole
building and addresses data referred to the

building in its entirety.

2. Zones: an optional layer to characterize
building portions that have peculiar features or
are volumetrically recognizable (for instance...

Committee Room 4, Royal Gallery, Pugin Room

 3. Building Components level A: subclasses of
technological elements, compatible with a 

representation scale of 1:100–1:50.

4.  Building Components level B: parts of components
that have a higher modeling detail (representation

scale 1:20) and can be used to account for different
materials, pathologies or substitutions, or to give

more geometric information.

Problems

3 D modelling is difficult due to the
Parametric nature of BIM software

which contrasts with the complexity and
irregularity of CH Buildings

In fact, even buildings of the same type and epochs
have peculiar features and singularities (historical,

constructive, architectural, artistic) that make them
unique.

Currently no commercial software packages are
capable of fulfilling all the requirements of

3D modeling and semantic data management [22]
for such buildings

Three-dimensional modeling is particularly binding
due to the parametric nature of BIM software,

which contrasts with the complexity and
irregularity of historical buildings [23,24].

Semantic data is generally managed by the
integrated database provided by the main BIM

commercial software, and the architectural
elements are organized according to standard

classifications [25,26]

These standard classifications conflict with
CHneeds because historical assets are more
heterogeneous and complex, have a different

hierarchical organization, and require multi-temporal
and multi-disciplinary analyses, which involve

different professionals and comply with different
standards and formats.

Data Validation JHOVE can
validate as follows

TIFF

JPEG

PDF

AIFF

GIF

JPEG 2000

HTML

BYTESTREAM

UTF8

WAVE

XML

References 

Oxford Lib Guides

The Digital
preservation
handbook

Levels of digital
preservation

Risks

Obsolescence

Hardware, software and storage media are
constantly being superseded by newer and

better models. This means that digital
materials are at risk of no longer being usable
when the software and hardware they rely on
become obsolete. When the storage media
that digital materials are saved on becomes

obsolete, recovery of the material can become
difficult and costly.

Transfer failure & corruption 

This is a high risk and transfer of digital materials
happens often during its life. Often transfer failure

is not discovered until it is too later to recover.
Transfer failure can occur at any stage, including
the copying of digital materials to backup tapes.
System failure can also lead to the corruption of

digital materials, not just transfer failures

File formats & complex digital
objects

New and complex file formats can
be tricky to make preservation

decisions about. Some file formats
might not be supported accurately
by most available software, or they
might not be well formed and this
can cause issues in the future.

Storage media failure 

Storage media often fails due to a lack of refreshment
policies. All storage media has a shelf life and must be
refreshed regularly or failures can happen. This not only
leads to corruption or complete loss of digital materials,

but can cause a downtime in services while restores
must happen from tape backups.

Human error & inappropriate access (deletion,
alteration, corruption, bad management)

These are mistakes we cause and inappropriate access can
lead to accidents like alteration or deletion. This is something

that can be damaging when considering compliance and
data protection issues. It is important to control access to

content internally not just externally in order to prevent
against human error and compliance breaches.

Non compliance

What do we have to comply with? It is a risk if we do not
meet our legal obligations. This includes laws, policies

(internal and external), and standards. Non compliance may
result in financial loss, loss of reputation and trust, which
can mean that we become an undesirable repository for

material so that donors and vendors may look elsewhere.

Institutional risk

Lack of funding and political climate can be a risk. There is
also a risk using third parties for preservation services as

they can go out of business.

visit:
https://dpconline.org/handbook/digital-preservation/preservation-issues

Models

OAIS Reference Model

6 Entities

Ingest 

Archival store

Data management

Access

Administration 

Preservation planning

Digital Curation
Lifecycle Model

PREMIS

The PREMIS Data Dictionary for Preservation Metadata
is the international standard for metadata to support
the preservation of digital objects and ensure their

long-term usability

Metadata

Metadata categories

Provenance metadata

Information about the origin of a digital object and about any
changes to it that has occured while under management of the

digital repository. Provenance metadata includes (but is not
limited to) information about file format migration, date of

creation, the generation of checksums, and file format validation

Technical metadata

The term technical metadata is contested and has many different
definitions (sometimes being used synonymously with provenance
metadata and “digital preservation metadata”). However, it has been
given a more narrow definition in the context of Galleries, Libraries,

Archives and Museums (GLAM) to make metadata modelling simpler.
When referring to technical metadata in GLAM, we refer exclusively to

information which can be automatically extracted from a digital file.
I.e. metadata which has been embedded into a digital a digital file

(such as EXIF metadata for 2D image files), as well as attributes such
as the length and size of a digital file. As such, it is closely related to

and compliments Provenance metadata collected by the digital
repository

Rights metadata

In the context of digital preservation, rights metadata
records information about the intellectual rights to a

digital object and system rights to access, view, and
edit content

Structural metadata

used to describe relationships between digital files or other
digital material which comprising a complex digital object. A
simple example of structural metadata is mapping of page

numbers within a digitized manuscript to corresponding
image files

Tracking Metadata

Administrative information for tracking and managing physical
material, digital material, as well as processes during digitization
projects. Tracking metadata may include information about the
current location of physical collection items and the progress of

current workflow steps

Metadata sample
schemes

Administrative

Creator

Date Created

Date Modified

Cultural Object

Source 

Name

Name Alternative

Creator 

Contributor 

object Production Date

Type

Description

Rights

Completeness 

Condition 

Production Period

Production Technique

Material

Dimension

Components

Owner

Acquisition Source 

Accession Date

Field Collection Date

Field Collection Method

Field Collection Place 

Field Collector

Current Location

Acquired Object

Identifier

Name

Creator

Contributor 

Publisher

Date Created

Description

Rights

Format 

Format Extent

Refined Object Relation is Version of

Media Object

Name

Type

Subject 

Description

Date Created

Technique

Creator

Format Extent

Rights

Skill Level 

Person Effort

MediaType Specific

simple Image

Image Size

Resolution

Compression Method

Compression Factor

Colour Depth

Description 

Length

Character Set

3 D 

Software Version

Required Extensions

VRML

VRML version

Number of textures

Composite 

Animated

Panorama Image

Number of images

Step angle

Multi- resolution Image

Resolutions

Software 

Algorithms

Data Fields

The current minimum
inventory standard of
core information for

Axiell EMu

Data fields on
the card box

system

Further information 

Tudor Rose

Designer and Date

Amendments and
Alterations

Original Location

Dimensions

Marks

Supplier and Date

Classification 

Photograph and
object number

Record Update Date

Description Text field with
apparent hyperlinks and

key words

Materials with
optional types

Maker 

New Scheme ?

3D Model

Uniclass 2015 number

Current Location

Alpha numeric
classification e.g A1, B21.

Object Number

POW

WOA

May also need something for
Architectural Fabric Collection (AFC)

Catalogue A

Object Name

Brief Description

Image

Current Owner

Recorder and
Recording Date

Record Update Date

Catalogue B

Tudor Rose

Designer and Date

Amendments and
Alterations

Original Location

Dimensions

Marks

Supplier and Date

Description Text field with
apparent hyperlinks and

key words

Materials with
optional types

metal mounts

Wood

Textile

ceramic

Metal

Surface Treatment

Plate

Glass

Maker Gillow and Co. of London and Lancaster

Further information 

Photographs

Documentation

Notes

Number of Objects (if a
group)

Spectrum 5.0

Primary Procedures

I. Object Entry
Mostly included in the

Data Dictionary

2. Acquisition and
Accessing

Not currently in the
Data Dictionary

3. Location and
Movement Control

They need a
Precision Policy

Assumption: I must use the Room
Number/space ID from dRofus

4. Inventory

I would characterize this as
amalgamation from the other records.

Not included in Data Dictionary as it is
covered by other categories

feels like a hangover
from old practice

5. Cataloguing

A key task for Curation of
the object range

The list they have
produced is complicated
and it does not look and

feel like it has been
developed in accordance
and in close connection

with the other procedures

a good example is
the field

"Distinguishing
features which could
be covered by brief

description

Another example is Responsible
Department or section- which
should really be in the object

identification Procedure

Using this in modern data structures will
involve departure from this Traditional

cataloguing approach. Try and use traditional
terms whenever possible.

6. Object Exit

7. Loans In (Borrowing)

8. Loans Out (Lending)

9. Documentation
Planning

can be superceded by
a data policy

Secondary Procedures
Essentially, these should just

be Job instructions!!!

condition checking and
technical assessment

collectors care and
conservation

Valuation 

Insurance and Indemnity

Emergency Planning
for selections

Damage and loss

Daccessioning
and disposal

Rights Management

Reproductions

Use of collections

Collections Review

Audit

The current Minimum
standard they are working

with in May 2020 with
consideration of decant

Accession Number

Collection 

Object Title

Number of objects
(if a group)

object status

object type

Brief Desciption

Last Audit Date

Multimedia (e.g. image with
complete metadata)

Title

Creator

Description

ResourceType

Date

Current Location

and Requested by

Date Moved

Movement Notes

condition Score

and date assessed

checked by

condition details

DimensionsType

Height

Width

Depth

Diameter

Unit (lengths)

weight

Unit (weights)

starter list of Metadata Types for
Heritage and Culture

Administrative

Creator

Date Created

Date Modified

Cultural Object

Source 

Name

Name Alternative

Creator 

Contributor 

object Production Date

Type

Description

Rights

Completeness 

Condition 

Production Period

Production Technique

Material

Dimension

Components

Owner

Acquisition Source 

Accession Date

Field Collection Date

Field Collection Method

Field Collection Place 

Field Collector

Current Location

Acquired Object

Identifier

Name

Creator

Contributor 

Publisher

Date Created

Description

Rights

Format 

Format Extent

Refined ObjectRelation is Version of

Media Object

Name

Type

Subject 

Description

Date Created

Technique

Creator

Format Extent

Rights

Skill Level 

Person Effort

MediaType Specific

simple Image

Image Size

Resolution

Compression Method

Compression Factor

Colour Depth

Description 

Length

Character Set

3 D 

Software Version

Required Extensions

VRML

VRML version

Number of textures

Composite 

Animated

Panorama Image

Number of images

Step angle

Multi- resolution Image

Resolutions

Software 

Algorithms

Data fields on the
EMu system

Narratives
This is where information on Tudor

Rose, Original Location and
Classification are kept

House Acquiring

Ownerif object is a loan

Accession Information

Accession Lot

Accession Data

Accessioned by

Producer Details

Production  Dates

Inscription History

Content

Description

Location

Type

Method

Date

Technique

Materials

Physical Description

verbatim Measurements

Task Information 

Descriptiom

Assigned to...

Assigned by...

Commencement Details

Cardbox information

Not currently used fields

Handling Information

Display Information

R H

Max

Min

Notes

Illumination Levels 

Max

Min

Notes

Temperature

Max

Min

Notes

Display Instructions

Storage Information

R H

Max

Min

Notes

Illumination Levels 

Max

Min

Notes

Temperature

Max

Min

Notes

Storage  Instructions

Conservation
Information

Valuation Information

Potential Use Cases

Surveyors 

Surveyors: they are able to well organize the data and,
especially in complex and integrated surveys, can

keep track of any data processing phase. In addition,
they can have full awareness of the operation

undertaken and references for survey implementation
in time;

Modelers
Modelers: they can check the original data if any

inconsistency occurs;

Restorers

Restorers: they are able to check information and
extract precise geometric information directly from the
point clouds, making up for the 3D model geometric

simplifications

Owners

Owners/institution in charge of asset management: they can
benefit from the complete documentation about the asset with
a unique point of access and can validate information at any

time.

Metadata 

"Another innovative function of the proposed system concerns
survey metadata. It allows not only to describe the surveying

process and to give its accuracy assessment, but also to
document all the phases by attaching the original and the output

data and by describing each process adopted. This function
completely agrees with the BIM definition as a process for the
management of building information throughout its life cycle.

In a HBIM system, the initial phase is the survey and
it must be documented and inserted into the BIM.
The organization of survey data introduced in this
paper is useful for all the subjects involved in the

use/implementation of the HBIM:


