Virtual Tour Production

SCHEELITE
4 A World-Class Tungsten Deposit
Scheelite Skarn Mineralisation
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©u Magnetite series, I-type, biotite-hornblende monzogranite of the Sandblow Granite intruded rocks
of the Mesoproterozoic Fraser Formation and the Neoproterozoic Grassy Group near Grassy in the
early Carboniferous (351 Ma),
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Background

This electronic guide has been developed to assistin
production of immersive virtual tours and educational objects
for the Erasmus + project: Immersive Virtual Tours

on Critical Minerals for Clean Energy Transitions (IMMERSE).

The guide describes proposed spatial data capture, data
processing procedures, and software for virtual tour
production.

The guide is designed to help standardise tour production
processes across participating organisations and also to
provide a framework for other parties to help develop similar
resources.
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Virtual Tour Components

SGOTmaggs

Ball Mill Early Earth Tutorial 1 Student Name
In the Ball Mill ore particles | ) . .
(:anESmamfrolmotr:ep:ouE: o Virtual Tour of the Pilbara, Western Australia

magnetic separator are ground to
a small particle size for separation.

In this tutorial you will be heading to the Pilbara Craton in Western Australia.

In a rotating ball mill, grinding http://www.ausgeol.org/assets/media/uploads/tours/Early Earth/index.html

occurs during impact of falling
steel grinding balls and abrasion
the particles between the balls.

You will ¢
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360 Degree Imagery

360 degree imagery or Full Spherical Panoramas (FSPs) form the basis of most immersive virtual tours.

FSPs provide an immersive 360 degree view of a locality that cannot be provided by conventional photography.
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FSPs are simply conventional equirectangular jpeg or tiff images with a 2:1 aspect ratio that can be
edited in image processing software.

o—
o— @ To view an image in 360 degrees requires special viewing software such as: FSPViewer


https://www.fsoft.it/FSPViewer/

Example 360 Degree Imagery

& C:ADsta\ Erasmus\Manualimages\PricesFSP7_FSP jpg - FSPVsewes - 8 X

File View Tools Help
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360 DSLR Images

DSLR

Manual Panorama Head
Stitch fisheye images
6 images - >140 Mpixel

Digital SLR cameras mounted on
manual or motorised panorama
heads were conventionally used to
acquire 360 degree imagery.

These systems can provide the
highest quality and highest
resolution images but require post-
processing to stitch multiple
images together.

Suitable software for manual
stitching panoramas include:

HUGIN (Free)
PTGUI (Commercial)

Follow hyperlinks to access software sites.

DSLR

Auto Panorama Head
Stitch multiple images
140 Mpixel - Gigapixel


https://hugin.sourceforge.io/
https://ptgui.com/
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Xphase Pro S

16 k (~134 Mpixel)
Stills Only

©,

360 Degree Cameras

Modern consumer 360 degree cameras use multiple
synchronised cameras (up to 25 lenses) to acquire a
360 degree image with a single button press.

These are currently the fastest and most convenient
way to acquire 360 imagery for virtual tours.

Some post processing using dedicated software
and image processing syist2ms may be required to
‘level’ and adjus! iinage contrast.

High resolution cameras (>8k resolution) are
required to provide suitable resolution for virtual
tours.

Examples of suitable modern 360 cameras are:

Xphase Pro
Insta360 X4

Follow hyperlinks to access hardware sites.

Insta360 X4
11 k (~72 Mpixel)
Stills and 8k video


https://www.stabilizer-pro.com/products/xphase-pro-s2-x2
https://store.insta360.com/product/x4?c=2994&from=consumer&_gl=1*1l1dqbo*_up*MQ..&gclid=CjwKCAjwhIS0BhBqEiwADAUhcxNMcZszQQYfgpij2uay2vB80tIb7pImnxYwHQsWi8v4zA1szdF1rRoCnc0QAvD_BwE
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& Fast Panorama preview
File Edit View Interface Help
& Assistant o Preview [0 Layout Projection @& Move/Drag [ Crop
- o - Drag mode  normal i
Center  Fit  Straighten Gudes: None E
dizplayed images

- AV .Nom m

| Dreerview

Drag to move images (optionally use shift to constrain), or roll with right-drag or Ctil-drag

R Type here to search

Pitch:

0

Rolt | 0

Example Xphase 360 Image

3600 x 1800



360 Aerial Images

360 degree imagery acquired from an aerial
perspective provides an excellent way to
provide overall site context.

These images are acquired by hovering the
drone at a fixed location and collection of
multiple images (40-60) at different azimuths
and inclinations.

Highest resolution images are generated by
Drone Imagery post-processing and stitching raw imagery.

Hover and rotate Image acquired with a Mavic 2 drone in this

Stitch multiple images way are ~350 Mpixel
35 images - >250 Mpixel
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Example Aerial 360 Image
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56 images acquired at different
azimuths and inclinations.

Batch post-processing to balance
image tone, brightness and contrast.
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Stitched equirectangular image in PTGUI.
365 MPixels

Drones cannot image the sky above so this
area is filled with black.

>I| » Display

> Numerical transform

> Projection




Example Aerial 360 Image




3D Models

3D photo-realistic models can be incorporated
into tours if geometric features and
relationships are important for example in
structural geology or strata control.

3D models can be generated using digital
photogrammetry or using laser scanning.

Models can be created at any scale from 100s
of metres (drone), to mine exposures and
outcrops (terrestrial photogrammetry, 1 - 10s
of metres), to rock samples (desktop systems)

At this stage (2024) 3D models are most
conveniently stored and delivered into virtual
tours using Sketchfab.



https://sketchfab.com/

Digital Photogrammetry

Reprojection
orthophoto DEM
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Image Capture Feature Section Bundle Adjustment Geometry Infill
digital camera SIFT Algorithm Interior and exterior dense point cloud

@ Texture Mapping Mesh Generation

photo-realistic model 3D model



Image
Acquisition

Use any “Standard”
uncalibrated digital
camera

T

Photograph the outcrop or
object from many
positions.

Locations and camera
characteristics do not
need to be known

©BE® S




Photography Guidelines

Any camera will work (DSLR, point and click, mobile
phone, GOPRO etc).

Need to know how to use your camera!!

Automatic settings are OK
if lighting is uniform but
can be anissue if lighting
is irregular.

Best to shoot in manual
mode to ensure constant
balance and exposure.




RAW vs JPEG

If your camera allows, best to shoot in RAW

RAW files will be larger and require conversion
to JPEG for some processing steps butitis

possible to do much more with a RAW file......

high dynamic range JPEG processed JPEG image
JPEG files : lossy compression - 8 bits (256 image - minus 2 stops image quantisation

shades) per colour per pixel

RAW files : non-lossy compression 14 bits
(16384 shades) per colour per pixel

Extra bit depth is particularly important in
contrasting light conditions to recover detail
from shadow areas.

@ o— @ high dynamic range RAW processed RAW image
o— image - minus 2 stops subtle gradations




White Balance

In automatic modes, most cameras set white balance for each frame and imagery
may have different tonal qualities in different directions with different lighting.

Set the balance for JPEG shooting!
White balance can be corrected by post-processing RAW files but not easily in JPEG.

©OEG
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Image Exposure o 1 w0 nilae e S
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In uniform lighting conditions automatic exposure
is OK but if there are major contrasts then manual
exposure is better.

Explore the object to find the brightest area and
set manual exposure for this region.

Best to aim for 2 stop underexposed.
Overexposed (saturated) areas cannot be
recovered by processing.

Dark regions of the outcrop may initially appear to
be very under-exposed but this can usually be
recovered in processing (particularly with RAW
images)

©OBEG




Depth of Field

Always shoot to achieve a large depth of field (closed
aperture / large f stop) to allow identification of
features at a range of distances from the camera.

Depth of field is particularly important for close-
range and macro photography.

Unless absolutely necessary, don’t shoot slower
than 1/50 sec to avoid motion blur (although lower
speeds can sometimes be used if the camera has
image stabilisation).

In low light it is OK to increase sensitivity (higher iso)
in order to try to obtain suitable depth of field.
Modern sensors are good (not grainy) below ~iso 640.
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Field of View

3D reconstruction relies on imaging the same points
from multiple locations and the field of view of the lens
or sensor affects the quality of reconstruction and the
number of images needed.

Itis generally best to come in close and use a wide angle
lens (~24-28mm on full frame DSLR). This maximises the
view angles to peripheral points.

For macro photography 100mm is OK but more frames,
from a range of viewpoints, are required to image
complex objects.

Fisheye lenses will work but the geometric
reconstruction is generally of lower quality.
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Number of Images

3D reconstruction relies on imaging the same points
from multiple locations - best to move the camera for
each frame.

All features that need to be imaged in 3D should
appear in at least three images.

For geometrically simple objects 6 to 8 images may be
sufficient for good reconstructions.

For complex objects many images may be needed to
resolve the irregular geometry.

No simple rule - if in doubt, collect extra images!
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Image Geometry

Visualisations of large ‘flat’ outcrops (pavements or
cliff faces) can be achieved by systematic orthogonal
and oblique photography

Set the camera to wide angle and collect images with
minimal overlap looking ‘backwards’, straight ahead
and ‘forwards’ before moving to a new location.

When access is limited ‘fan
shooting’ (multiple images from
the same location) can be used.

In fan shooting can lead to poor
geometric models orresultin
failure of the geometric
reconstruction algorithm.




Scale and Location

All 3D visualisations should include some
indication of scale.

Hammers, lense caps, coins etc can be used but
these do not easily allow full georectification of the
3D object.

3D georectification requires at least a 2D scale
for which three 3D coordinates can be provided.

Hinged 0.5 or 1m scale bars are suitable for
georectification of objects up to 5-10m.

For larger visualisations control point markers
can be deployed (DGPS, tape and compass)

O: ‘ -
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Georectification

For many 3D models it is desirable that the
visualisation is correctly scaled, orientated, and placed
in a cartesian coordinate system.

Georectified models can then be used for
measurements of distances, angles, areas and
volumes.

Imagery acquired using drones usually has gps
positioning which simplifies georectification.

For terrestrial photogrammetry, features such a hinged
scale bars or geological compasses can be used.

If possible, place the scale object horizontally in the
scene oriented with respect to grid north.

Handheld GPS coordinates can then be ascribed to
three points on the scale object for georectification.



Image Management

Photogrammetric
imaging may Start with
involve collection a GPS e e
of thousands of photo
images from many (provides time o >1MG_2954 . ‘AI‘MG_zgss | |
sites each day. and a cross
check with
In some cases it coords in your
can be difficult to notes)
identify the start ? 4l  §
and end of each . o 27 i 27
photographic [ || o2
sequence during - iR e -
later processing. : ' ' : :
Finish with a : , ,
‘sky’ photo s | | — e
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Image Processing

Image processing steps
should be applied
consistently with the
same parameters to all
images in a visualisation
sequence.
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Batch image processing
software:

Lightroom
ACDSee
GIMP (BIMP)

Follow hyperlinks to software sites.

©OBEG
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https://www.adobe.com/products/photoshop-lightroom.html
https://www.acdsee.com/en/index/
https://www.gimp.org/
https://alessandrofrancesconi.it/projects/bimp/

Photogrammetric Processing

There are many different software
packages and web services for processing
photogrammetric data from close-range,
terrestrial and drone images but all use
the same basic processes.

Photogrammetry begins with automatic
identification of common points using the
SIFT algorithm which can locate these
features in images collected at different
scales and from different viewpoints.

Camera positions and parameters are
then determined from the SIFT points to
generate point clouds (sparse and dense).

©OBEG
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Reprojection

Interpolation
orthophoto DEM
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Bundle Adjustment Geometry Infill
Interior and exterior dense point cloud

Image Capture Feature Selection
digital camera SIFT Algorithm

Texture Mapping Mesh Generation
photo-realistic model 3D model

Triangulation of point clouds generates a
3D model

The triangulated 3D modelis texture-
rendered to create a photo-realistic 3D
virtual model



Terrestrial Photogrammetry

Faulted granite contact — Picaninny Point, NE Tasmania



Close Range Photogrammetry




Drone Photogrammetry
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Faces: 199,993 vertices: 101,200

Coastal Outcrop, Piccaninny Point, Tasmania

©OBEG



Airborne Photogrammetry

Many significant geological features
are too large and inaccessible to
visualise using terrestrial or drone
imagery.

Fixed wing or rotary aircraft can be
used (expensive but fast)

Federation Peak, SW Tasmania

o 1.8x1.4 km, 650m vertical
three passes ~5 minutes ~650 images




Laser Scanning

Laser scanners are the most
accurate method for capturing
geometry. Survey scanners can work
up to 100s of metres. Handheld
scanners are useful for small objects
(0.1- 2m). These systems are
expensive.

Modern Apple iPhones and iPads
have laser (LIDAR) sensors that are
not as accurate as dedicated
scanners but which can be used to
produce 3D models suitable for
educational purposes.
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Scaniverse

There are many applications for Apple laser and
photogrammetry imaging.

| have tested the app Scaniverse and found that it
works reasonably well for small to medium-sized
objects.

The maximum model size for the Apple LIDAR
scanner is determined by the scanner range (~5m)
and scanning duration (~4-5 minutes).

Scaniverse now also offers a new method for 3D
representation called Gaussian Splatting which may
have advantages for capturing complex objects but
this has yet to be tested for virtual tours.
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https://scaniverse.com/

Scaniverse vs Photogrammetry

Terrestrial Photogrammetry Click on the labels to Scaniverse

@ Scaniverse iPad models give ~80% output quality for ~15-20% of the effort.


https://sketchfab.com/models/ddc5d2843b4747839a9c65a623578d0c/embed
https://sketchfab.com/models/ddc5d2843b4747839a9c65a623578d0c/embed
https://sketchfab.com/models/f3e31ac4b7604f6085bb1031c6aeee89/embed
https://sketchfab.com/models/f3e31ac4b7604f6085bb1031c6aeee89/embed

©

Sketchfab

Sketchfab is a hosting service for 3D models (like
YouTube for videos)

Sketchfab provides the most effective way to share
3D models and to serve them in other applications
such as virtual tours.

Need to register for a free educational liceric2 that
allow up to 200 uploads per month are availavle

Most photogrammetry and laser scanning software
provide options for automatic upload of 3D content to
Sketchfab (need an APl number).

Standard 3D file formats can also be uploaded (eg:
.0bj, .fbx, .ply etc)
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https://sketchfab.com/

Sketchfab Example

v D SuMintaner-Sttt X BB YouTube X | ¥ Noron3t0Delwe X | lyf Thanksfordownios: X | [ Scanwerse-30Sear X | W DesuUzala (19754 X @ (00)3Dmodelsb, X G sketchfsb-Google: X | 00D Justin-ABCNews X 4 = o X

€« =2 C @ & sketchfab.com/AusGeol/model o - ‘é 2 0 o

© Sketchfab expore - BsuY3DMODELS FOR BUSINESS P2 & L

AusGeol.or £ (emw——" @ Hobart, Australia




Deep Zoom Imagery

When imaging geological features we often
want to see both the context and the detail
(both the forest and the trees)

Even modern DSLR cameras (50 Mpixel),
do not allow resolution of features at
multiple scales

R T RTE
j 1y mres

Deep zoom ‘gigapixel’
images can allow facilitate
this aim and be delivered
seamlessly in web-based
applications.




‘Gigapixel’ Photography

Robotic camera heads and long
focal length lenses allows capture
of amazing detail over large areas.

Multiple images can be seamlessly
combined to produce gigapixel
iragery

RN

Good results require high density
sensors and good optics.

Multi-resolution data storage and
wavelet compression allow
seamless display of multi-gigapixel

©E images.
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Gigapan Example 2

Mesozoic sedimentary strata faulted against Tertiary volcanic rocks — Maipo Valley, Chile

1600 Mega Pixels — multi-resolution format ~600 Mb.



Orthoimagery

l Conventional photography views a
L) location from a single vantage point
> with diverging light paths.
, v v Orthoimagery depicts a region as

O —
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though it was imaged using parallel
light paths generally orthogonal to the

Traditional vertical orthoimagery is generated from aerial
R photography using photogrammetry.

However, orthoimages do not need to be vertical but can be
generated in any direction from a digital photogrammetric model.

©, Orthoimagery can be used to generate deep zoom imagery.



Close-Range Orthoimagery

For close subjects, focus issues and depth of field have a major
negative impact on the quality of gigapixel imagery acquired with
robotic camera heads.

Deep zoom images in this case are best created using digital
photogrammetry

Systematically photograph the
5 outcrop making sure that each small
sectionis in focus.

Photogrammetry takes the model
geometry into account and allows
generation of detailed, in focus
@ = @ orthoimages from any viewpoint




Close-Range
Example 1

S

@ o= @ 3D Photogrammetric Model



Close-Range
Example 2

Orthoimagery can also be generated
for small samples in the lab.

Similar images can be generated using
automated microscopy.

Multiple cross-
cutting veins in a
porphyry copper
sample

cm
[

450 Mpixel orthoimage
(~50x magnification)




Drone Example

10D ORDenn

300 Mpixel Orthoimage — Dolphin Mine, pat of north wall




Video

Most static objects such as
geological outcrops are effectively
depicted using conventional or
simple 360 degree imagery.

Dynamic features such as moving
machinery or human activity are
more effectively depicted with
video.

Interviews with mine personnel can
add significantly to the experience Dolphin Mine blast— 10% real speed

and realism of a virtual tour. ] ] ]
Slow motion or time-lapse imagery are

particularly effective for illustrating
@ 3= @ many dynamic processes.




Conventional Video

Video is well
suited to recording
dynamic mining
processes suchas =
machinery ST R
operation and —

- v 2%
TR AR AR

human activities. = . PR Mh;;@ v

N L.

Try to record a full
cycle of each
activity.

Dolphin Mine — Truck Loading cycle (natural speed and ‘time lapse’)
@ 8= @ It is often useful to speed up imagery to create ‘time-lapse’ views
of long duration activities.
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Video Interviews
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Mining is not simply about ﬁ
materials and machines. -
It is important to capture the
human element as wellin a
virtual tour.

The most effective way to do
this is through simple video
interviews in which mining
personnel explain what they do.

Example video interview — Savage River Mine

It is usually easiest to simply ask questions and record responses.

Cut other video content over the “talking head”

©E © Generally aim for 1 minute final videos for your tour




360 Degree Video

360 video - in conventional viewer

Like 360 degree static
images, 360 degree
videos capture the
entire viewfield.

360 video provides
detail of features in
motion but also
provides context for
these processes.

Modern cameras can record up to 8k 360 degree video. However, | have
found that current virtual tour production software struggles with 8k.

_ Record in 8K for archival purposes but process to 6k or 4k for
@ o— @ incorporation into tours.




360 Degree Video Example .

OO0 E

360 Video of mining operations at Savage River Mine




Time Lapse Video

Waste removal at Savage River Mine




Menus and Information

Effective navigation in virtual R e e COPESE

. . Al = Scheelite Skarn Mineralisation r—‘
- i Magnetite series, I-type, biotite-he of the Sandblow Granite intruded rocks =3
@ of the Mesapeaterozok Fraser for cotolc Grassy Group near Grassy Inthe 8 - e
o Ma).
q )
The react
. wosa | faces 3D Model Photomi h
& onal o > ode otomicrographs
menus that can guide the user : SHHIBIAE agpinsiitw alreotey
arble h 3D model in a separate window FOV ~20 x 12.5mm

° Y phéatiine Description: Massive to semi-massive ore consisting of more
t than 50% magnetite, ~10% pyrite with a trace of chalcopyrite.
towa rd s p a rt I c u la r e le m e nts of c - 4 Pyrite is subhedral and localised on silicate filled fractures
o within magnetite. Silicate gangue mineralsinclude chlorite,
antigoriteand carbonate.

; o el 7
t h e to u r tourares| M0k Protolith: uncertain — metasomatic rother roci
[ )
Cick i them: 0

Stratigraphic Unit: Main Host

aaaaaaaaaaaaaaaaaaaaaaaaa ed

KI21LZ003

Logging Code: ZAS

For very simple tours itis
possible to embed navigation
controls within 360 degree tour
elements and within the ‘skin’
controls.

NNNNNNNNNN
SCHEELITE

For more complex tours, dedicated menu and information pages
may be more appropriate and these need to be produced as image

CIEIO files (jpeg, tiff, png etc).




Menu Production

Any graphics software
can be used to generate
menu pages (as images)

My approachis to
generate a Powerpoint
file for each site in which
each slide represents a
potential menu or
information page.

Each page is then output
as a separate image file
that can be used in
Pano2VR.

©OBEG

Kara Mine — Mineral Processing

The main product of the Kara mining
operation is high-grade, fine-grained,
magnetite (Fe;0,) for use in dense
media mineral processing. Magnetite
is recovered from finely ground ore
by magnetic separation.

Scheelite (CaWO,) is produced as a

by-product through gravity
preconcentration and froth flotation.

Process Flowchart

A Aerial Views
Tasmania

CODES

For my tours | use a relatively standardized format
with a white background, simple text, images and
buttons but any graphic design is possible.




Analytical Data

Py-Sp-Alm

Like menus’ analytic ((Mg+Fe+Mn),AL,[SiO,];)
and other numerical AW

data are converted into - :

images . .

Data can readily be presented . :

as tables, inimage formoras .« ‘oo e .

graphs.

Oxide wt%, detection limit filtered (99% confidence)

S0, T0, A, V0, Cr0; FeO MO  Mg0 Ca0  SrO Ba0 Na,0 KO POs SO, c F 0 H,0 TOTAL
4768 008 304 007 001 3048 134 298 1127 002 001 041 016 001 001 003 001 001 190 9945

It i S o S S i b le to li n k f ro m 4265 020 713 004 001 3373 122 070 1108 001 001 092 021 001 001 004 001 001 18 9978
4369 012 566 001 001 329 116 08 1121 001 001 064 032 005 001 003 001 001 18 9857

43.17 0.12 7.05 0.01 0.01 32.48 1.02 162 11.38 0.01 0.01 0.69 048 0.01 0.01 0.04 0.01 -0.01 1.86 99.90

41.56 0.44 8.55 0.01 0.01 33.78 0.75 0.15 11.31 0.01 0.01 0.75 053 0.01 0.01 0.12 0.01 -0.02 184 99.77

t h e s e gra p h i c fe at u re S to 39.20 0.28 10.86 0.06 0.01 32.63 0.89 0.80 1117 0.01 0.01 120 0.89 0.06 0.01 0.13 0.01 -0.04 184 99.97

39.99 0.28 10.48 0.05 0.01 32.08 0.90 0.81 11.28 0.01 0.01 1.00 0.63 0.01 0.01 0.10 0.01 -0.02 185 99.44
4183 0.40 7.95 0.06 0.01 33.09 1.00 0.79 11. 10’, %95 o 09 0.85 061 0.02 0.01 0.10 0.01 -0.03 185 99.60

ext e r n a l d at a fi le S ( o Xlsx y o c Sv 4107 0.35 8.74 0.05 0.01 3253 1.04 081 1093 002 004 0.96 0.70 0.01 0.01 0.13 001  -0.03 185 9914
. Scheelite Garnet
etc) that contain the data.

These data files are stored = .l . A A<l -I .I 2 .| ,

separately on the tour server. .i I nl .I .l .I L_| .l .I o
©OBEOG .| I % .l -I .I .I% | |
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References

For tertiary and professional
education it is appropriate to
provide links to access peer-
reviewed papers or company
publications.

Links can be to external primary
sources (journals, company reports
etc) but web addresses may break
and may change over time....

A safer alternative is to download
the reference and to store it on the
local server to be accessed by the
tour.

CIEIO X

X @ susgeolong/assets/medin/u x Wi - o x
C Q@ 'S susgectorg/assets/media/uploads/tours/Deiphing/Tour/indexhtm ax - @2 O
el Dolphin Mine CODES &
A World-Class Tungsten Deposit
sl Scheelite Skarn Mineralisation

D5
> W Magnetite series, I-type, biotite-hornblende monzogranite of the Sandblow Granite intruded rocks
of the Mesoproterozoic Fraser Formation and the Neoproterozoic Grassy Group near Grassy in the

= early Carboniferous (351 Ma).

& oa =9
& 8 =
& ¥ The re

i) ) active rocks of the lower Grassy Group were contact metamorphosed to hornblende hornfels
4‘3' { CHCEhae o facies for at least S00m from the contact with the granite. Subsequent fluid exsolution from the
crystallising magma exploited permeable pathways to produce tungsten skarn (scheelite)
mineralisation in favourable carbonate horizons. Economic orebodies are located within calcic
marble horizons that dip towards the granite contact. Scheelite mineralisation was mined at Grassy
from 1937 until 1990 and plans to reopen the Dolphin Mine are well advanced.

Click in the image above to access
large-scale UAV 3D models.

9 ) |

Click in the image above for
details of the Dolphin W deposit

Click in the image above for direct
access to 3D models and samples

Click in the image above for details
of King Island Scheelite Resources

This tour is best viewed on a 16:9 aspect ratio screen in full screen mode
sites using the map and thumbnail options from the menu bar below. Click in theimage above to access
high-resolution orthoimages with

links to 3D models and sample data.

Click in the image above to

download the MRT Grassy 1:25,000
geology map.
€ to sear

———
= R Type here o A

References may be set up to open within
the tour window but it is often more
useful to open them in separate browser
panes so they can remain open during
tour navigation.



exploration

Tour Planning ATy

Mine sites are complex environments and, in the
limited time available, it is usually not possible to
document all aspects of the mining process.

S 1 ‘q ‘[‘:, ;
mining SN i underground
: Sl omns
infrastructure @SR - mining
/] - " .
A .

>

environmental L 4
managemen ﬁ{

geology mining processing environment

It is important to think carefully about priorities for
data acquisition prior to a site visit but be prepared
to amend those priorities when on-site — have
alternative plans.

@ 0= @ \ WY o SavageRiver
o0— S Mine




Data Density

The density of data acquired depends
on several factors:

® Aims of the tour

® Time on site

® Cooperation of site staff e TN L N )i

® Access limitations

® Process complexit . . .

P y Savage River Operations — Virtual Tour
No Simple answer - need to prOVIde enough The Grange Resources Savage River operations are located in NW Tasmania and produces about
° ° ° 2.5 million tonnes of high-grade iron ore each year from a large-scale open pit mine.
information and context to make the topic . , ,
e T Miner.al
intelligible to the intended audience. m
. . . . . . The Centre for Ore Deposit and Earth Sciences at the University of Tasmania is working with

If time is limited - need to identify the most v S oo

significant features to document.
Generally best to create stand alone

Too much data and complexity complicates “sub tours” that document specific

tour production and navigation. aspects of an operation that are
©§= > U\ linked through an overall site page.

Q =




Flow Charts 1

Mining operations are complex and generally are

B Eg® Resource Development

N

best depicted using flowcharts. EiBion -

Flowcharts can be included in tours to provide Assessment planning

direct access to selected aspects of an operation %g% ORI A
Drill and Blast

Load and Haul
Mine Operations

e 4

Stockpile and Load Out

Oor process.

Flowcharts provided by mine operators are usually
too complex for use in tours — need to simplify

these to emphasize key processes.

P ,m:p.u., T Ore car-dumping . Stockpile
- : Port Operations
‘I#I TR 5 e ' =
e, | g
19¢ -
OE e L U o —
o— @ routh water
o— :
tailings i @ GRANGE Ship Loading

tailings
UNIVERSITYef dam
TASMANIA




Tour Production

Software Advice™

There are many software systems
for virtual tour production.

tir
<

Some virtual tour software are web-
based and store and deliver tours
from their own servers. These
usually require monthly fees and
fees for usage of tours.

Related Categories

Other systems produce ‘stand
alone’ tours that can then be

installed on any selected serverfor gEor the IMMERSE project | have

delivery over a web browser. recommended that we use Pano2VR which
has a one-off cost and which produces stand-
@ = @ \ alone tours that can also be deployed to

Oculus headsets.


https://ggnome.com/pano2vr/

Pano2VR

B ® D

<
[=)
c

© @

Yl

& ©

Pano2VR is virtual tour

? C @ % youtubecom/@SuppontGnome Cax P o 0 :

e | __ D ® > @ production software.
Pano2VR can be used to
Vour channe Garden Gnome Software produce |mmer§|ve tours
A that can be easily
deployed to existing web
e, sites and viewed through

Garden Gnome Software Showreel 2024 W eb br OWS ers on
o computers, smartphones
e pek ey and in VR devices.

The following topics

Detailed Pano2VR tutorials, produced by the software provide a very basic
providers are available on YouTube. introduction to Pano2VR.



https://ggnome.com/pano2vr/
https://www.youtube.com/@SupportGnome

Data Management

Typical virtual tours
require collection of 10s
to 100s of Gb of data.

Efficient data managementis
essential.

For each site | create a series
of ‘standard’ folders initially
based on data acquisition
hardware.

Groups of images or videos
related to specific objects are
sorted into separate folders.

O —
Q-
O w—

©, .

DolphinUUAESP3
DelphinUAVES
DolphinUAVESPT
DolphinUAVFSPS
Videos

17/
19/
19/
19/

Mame Date
ginals] 17/06/2024 7:04
Dalphin MEWall 1906/ 2024 710
DelphinUAVESP1 17706/ 2024 T:26
LrolphinUJAVESH L 10 2028 sy
IpthA‘JFSF'} 177062024 T:27

Tl an Wty <. 7
06/2024 127

06/2024 7:11

/06,2024 T:11

06/2024 7:11

(06/2024 7:11

NI T A BaIE
AR024 825

DJI_0392.JPG
DJI_0394.JPG
DJI_0396.JPG
DJI_0398.JPG
DJI_0400.JPG
DJI_0402.JPG
DJI_0404.JPG
DJI_0406.JPG
DJI_0408.JPG
DJI_0410.JPG
DJI_0412.JPG
DJI_0414.JPG
DJI_0416.JPG
DJI_0418.JPG
DJI_0420.JPG
DJI_0422.PG
DJI_0424.JPG
DJI_0426.JPG
DJI_0428.JPG
DJI_0430.JPG
DJI_0432.JPG
DJI_0434.JPG
DJI_0436.JPG
DJI_0438.JPG
DJI_0440.JPG
DolphinUAVFSP1.jpg

Mame Date modified Type
] 19/06/2024 7:13 PM File folder I
Information 1270772024 &:21 PM File folder
Mikon 19/06/2024 €12 PM File folder
Cloocam g/07/2024 11:59 AM File foldef
Jour [Originals] = DJI_0330 Pancrama.pts
Phase DJI_0330.JPG DJI_0391.JPG

DJI_0393.JP5
DJI_0395.JPG
DJI_0397.JPG
DJI_D399.JPG
DJI_0401.JPG
DJI_0403.JPG
DJI_0405.JPG
DJI_0407.JPG
DJI_0409.P5
DJI_0411.JPG
DJI_0413.JPG
DJI_0415.JP5
DJI_0417.JPG
DJI_0419.JPG
DJI_0421.JPG
DJI_0423.JP5
DJI_0425.JPG
DJI_0427.JPG
DJI_0429.JPG
DJI_0431.JPG
DJI_0433.JPG
DJI_0435.JPG
DJI_0437.JPG
DJI_0439.JP5
DJI_0441.JPG




Pano2VR - Load and Orient Imagery

& Welcome to Panolvil

Pano2VR

Garden
Gnome

B Geting started

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
l , .‘ Documentation
| l
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Kaua_Processing ! pive
Dotphin2024_| phv
Hordel Start pier
Hoedakiplvr

Peocesung Plamt plvi




Pano2VR - Image Georeferencing

Eile Edit Elements Tools

WECE LD -0 WO O

00

-, ! —n v ;
84 Project User Data & ¥
Title:
Description e
Authaor
! Dolphin
Copynght Tungsten
Mine
fa— \

¥ Transtabons

Project Language Englsh ~
Translations Folder translations &
Genesate Transiations Ternplate: g
Translations

He lLanquage Tithe

Project en-AU Austrafian Engfish

»  Background Sound

| Project Settings

FoV Mode Diagonal

Tour Browser

b e avs

DolphinUA_.  DolphnlUA...  DolphinlA,.

o emeimer M8
P Type here to search ! )




Pano2VR - Adding Menus

|

|

: File  Home (nsert Draw Desgn  Transitions  Amimations  Slide Show Record Review View Help  ACROBAT ® Record | | @ Present in Teams | | &2
I i = [ Layout ~ | S (m n S Find

im: | BHAZ mENNDO- B [ ; ) H a9 i

| Paste New Reuse Resat B e y T " b2 "—5 ]‘ LD 'C_' -l Asrange ¢ Replece > Ductate Add-ins  Designer  Templafy

| - Side > Slides [ Section - » Ge~x\{ 1 -~ o, Iy Select ~ v

| Clipboard N Shides Fort Paragraph Drawing Editing Voice Sensitivty Addany Templaty >4
[

i oo Format Background + x
| , ‘:)

| Example Tour Menu

| A K D e Sm

|

| Solid

I O Gradient il

I Picture or texture fill

: Pattem fill

| Hude background graphecs

|

| Preset gradhents [
| Type Linear v
|

| tq‘ Direction L] *
| Angle hadl v
: Gradient stops

l J—171 (8] [¢
|

| Color L
| Pgstion i .
: Transparency +—— (0%
| Brghtness —— | 0% x
|

| 3

| Geology Processing

|

|

|

|

|

|

|

|

|

|

| Click to add notes Apply to All Reset flackground

|

segetof1 [  Englsn Australial T A = Notes B 88 W ¥ -——3—= o §

P Type here to search \ ‘/ . O




¥ Defaut View

Projection:  Rectifinear

Viewang Limits

Field of View (Zoom)

Browser

B Tour B .
b

— — 8 - u . N peemm
= & av= 5= e Y

menu DelphinUA. DolphinUA_  DelphenlA test test2




Pano2VR - Adding Links

Google Mag Satefite

¥ Defavit View

Projection:  Rectifinest

Defauit

Fly In

Viewng Limits

Field of Vsew (Zoom)

Rectilinear 1000

Stereographic:  330.00°

350.00"

.

m W A% T A% = A~ ﬂ AF

>
menu DolphinUA DelphinUA..  DelphenliA test test2 Shot_winn,




Pano2VR - Process Tour

& test tourp.

Poiy01

Tout Node ~

_f '.‘.v g - - '.‘.

Google

v

B v T s—3 Pu NN =S

DolphinlA... DolphinUA., DolphinUA.  Delphinlia, test test2 Shot_wnn.




Pano2VR - Add Components

Defautt

000 : w ﬁ .‘i
FEeAw

F =)
M oo -
¥ Default View
stput Folder: output &« P
Projection:  Rectilines = AN l ‘ :
> Son silhouette_vh.ggsk

Reset

> Flyin

P Viewang Limas

| ¥ Field of View (Zooem)

Rectilinear 140.00°
Stereographic:  330.00%
fuheye oo

Reset Limits

. — e

menu DolphnlUA, DolphinUA_.  DolphinUA. 2 Shot_winn,

R Type here to search Ut . O




Output Folder: output - ]r-_

Skin: silhouette_vb.ggsk

7

Output: @ E (

All resources for the tour are
contained in the output folder.

Simply copy this file structure to
your web server and hyperlink to
the index.html file.

O —
o—
Q = \

Pano2VR - Web Output

Pano2VR output generates all the files required
for web delivery.

These files can only run from a web server.

Pano2VR uses server emulation to preview tours.

images 14/07/2024 4:20 PM File folder

media 14/07/2024 427 PM File folder

tiles 14/07/2024 4:23 PM File folder

videos 14/07/2024 4:23 PM File folder
|j gginfo.json 14/07/2024 4:27 PM JSON File 1 KB

IE index.htrml 14/07/2024 4:.27 PM Chrome HTML Dao... 3 KB I

|j pano.xml 14/07/2024 4:27 PM AML Document 22 KB
panodvr_player,s 14/07/2024 4:23 PM JavaScript File 284 KB
preview.pg 14/07/2024 427 PM JPG File 73 KB
skin,js 14/07/2024 4:27 PM JavaScript File 805 KB

index.html
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