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The Revenge of Queen Tomyris over Cyrus
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The scanner features a 1Tm x 1Tm frame, linear actuators, a dome with LEDs, én'd a Sony Alpha A7RIl camera.
Adjustable spokes with 24 LEDs for varied illumination angles.

The system can be tilted to align with the artwork for optimal capture.



Software interftace

"4 CameraRig Controller s 0 b4 [#| CameraRig Controller - m] X
i gy —— St e i e Field of view Canvas Size Go To Start Coor Current control Mode
Field of view Go To: Start Coor Current 2 Mode wl 217 w | 200.0C 5l 55008 Set | 549.70 | x| 766.78 [ Manual I Start ] Act e
R ¢ . = Set [ 000 | 0.00 Mantid sEl : Act @ n7as] o | nl77s0c] | y (2500 = || ©° | | origin [24.04 | y[sore] | ™™ Pause Ehotodize S e =4
Set S | Home Photogram... ¥ i : |~ e e v EalE y
0 = Origin | 0.00 |y 0.00 Pause Stop = Ray @ Go to Start
X Go to Start Serial COM - connect e 0 100 200 300 400 500 600 700 300 900 Serial com [COMS v] [Search][Dlsconnect ]e
0 300 400 500 600 700 800 800 1 o ‘ ‘ ' ' ' ' oo | "] PhotoGrammetry Session Complete
Lo [ [ I ] ] I [ I I = = I O = =
[ R & e R U )
100 = i ARG Al T ]
100 1 o0 o ofo|o
grigiala:|g
| | Shake Time Photo overlap | 66 : Photo LED 25 : 200 8880848 — Shake Time Photo overlap 80 5 PhotoLED 30 3
200 = . . . . . . . . .o . a o o [m] o 3.00 = r =
| | 100 2 RTI overlap 15 “ | RTILED 50 = d o olalo RTI overlap 17 5 | RTILED 5 3
o S = o g b
300F 1 I 1 I I ! I I i Save to 8001 s U= TR T BB = ] n&ave to: | /session
| | s 0 S
preview LiveView LED # o g o o|lolo preview LED # na
400 - —a—a——88-18 —
400p ' [ | [ ' I I Photo SET#  [1 v bd e atala S
| | P o o o|o|o
= EV |[Opti.. ¥ FNo. |Opti.. ¥ 500 - - g o'ojojo ] EV F No
500F— i O | PR | [ERD | S Y | TR B T IR | rary 1§ a o a ) o
ISO |Opti... ¥ SS |Opti... v i (i 1SO SS
a o a a o
| S RS STR BetRORR il ORI S SRt | il a8 bRl 600 - oo oran 1
a a a =] a
o S0 O SR E
a ] a a o
700} ! ! ! ! ! | 1] 700 DT BT
a o a =) o
g .olololo
800 1 800 e B

Software application to control the scanner Camera positions calculated with specified overlap
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Processing workflow

Outputs

Digital Elevation Model

3 High-resolution colour image
Colour and flat field Process in Agisoft Orthomosaic %

: —> correction . Metashape highest >| High-resolution normal map
image set (Rawtherapee) quality

Photogrammetry

3D mesh
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High-resolution mesh Low_poly mesh

3D model (colour + normal)

Corresponding RTI
images for
photogrammetry
‘link images’

Median image for 3D models Sttt S0 Shadow/no Spectlarity === =

Correction of normal maps (Python script)

RTI image Flat field correction o ) render per camera normal maps
sets ————> (Python seript] 16 bit tifs (for other testing) (only RTI cameras or ‘link e
images’) normal
jpgs for Relight

maps
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(a) 4 of 81 captured images (b) Normal: far-light model » i
(c) 3D surface: far-light (d) Red scanline of the surface]

(e) 4 of 81 corrected images (f) Normal: near-light model R o
(2) 3D surface: far-light (h) Red scanline of the surface

Huang, X., Walton, M., Bearman, G. and Cossairt, O.,
2015, September. Near light correction forimage
relighting and 3D shape recovery. In 2015 Digital
Heritage (Vol. 1, pp. 215-222). IEEE.
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Flatfield correction




Normal maps correction

We correct the low-frequency distortions from
the RTI normal maps using the corresponding
photogrammetry normal maps. We use
Gaussian blur to isolate the low-frequency
content of both maps, these are blended to
desired ratio, and used to replace the low-
frequency content in the RTI normal map.
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Corrected RTI normal map

Processing workflow |

Isolated high-frequency

High-freq added to PG depth map Blending all depth maps in
Agisoft

Blender visualisation of integrated RTI
mesh, PG depth map mesh and
corrected depth map mesh.
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Canaletto, The Grand Canal, Ascension Day (1731-1740). 190cm x 120cm
The Woburn Abbey Collection, Milton Keynes, UK

©From the Woburn Abbey Collection
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Case studies | The Grand Canal, Ascension
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Case studies | The Grand Canal, Ascension Day
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Dust particles in PG

Greyscale render of Agisoft DEM

Shaded render of RTI normals.

Colour detail
Rendered in Blender with two raking lights.






The New Forest Embroidery (7.6 x 0.66 m) highlights the most important events in the Forest’s history together with a wide range of local flora and fauna. It
was commissioned in 1979 by the New Forest Association to commemorate the 900th anniversary of the creation of the New Forest.
The New Forest Heritage Centre, Lyndhurst, UK.
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The Revenge of Queen Tomyris over Cyrus

The Revenge of Queen Tomyris over Cyrus, ¢.1655.
Silk embroidery by English School (55 x 43 cm).
The Holburne Museum, Bath, UK
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Ultra-high quality point cloud
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Section of a frieze or border, silvered and embossed using a metal plate.
16th century, sheepskin leather panel (83 x 27 cm).
The design includes Amorini, grapes, pomegranates and foliage. Partly coloured with gold, red glaze and green paint.
Museum of Leathercraft, Northampton, UK
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Case studies | Gilt leather panel
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What is next?

We are building the next scanner system for planar surfaces.
We are updating the software interface to include live view and support additional camera brands.
We are developing a new scanner head to be mounted on a robotic arm for turntable scans.

We are exploring the capture of additional material properties.

And we welcome collaboration in any of these areas.
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