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Fig. 1 The first Batavia research model built at the Institute of
Nautical Archaeology, College Station, Texas, and
reconstructed at Western Australian Maritime Museum. Model
is shown in the Batavia Gallery showing proposed structural
arrangements. Note scale of figure standing at left on
upper gallery.
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2 Third model, full 1:10 reconstruction of Batavia. Work
in progress on transom. Note Batavia facade in
background.




The phato-mossis Shown above wes mede up from mors then 74 cvarlaoging phowsgmohe carstully cut and glued Wgather. Brain Richardy, an
sl photographic apecisin, produced e result wng fim ahol Dy the iefthend comets on Jeremy Greens siweo photogremmetory bar,
1Sem ncture i Coira fokds] The mossk provices the besis rom which the she plan i mede. It 4o ghves B cweral picture of the hull i
waiar that rarely sfows mors Than ta metrts visibdity. The mossio showa the bow hat of the ehip which measuren 15 imetres trom the mast
xtap o1 tha right of 1he picture. PRI e RElL, ST LI MOURARS 2 MOMBAEA WRECK EXCAVATION, R,

Fig. 3 Photomosaic of Santo Antonio de Tamna produced by
Mr B. Richards.
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Fig. 5 Stereo recording system in use on board the Wasa.




4. Study related to ship's structure

Copies have been obtained of most of the major 17th century
Dutch and English shipbuilding publications. However some important
reference works still need to be obtained. These works are being used
to help fill in details in the 1:10 scale model of the Batavia, for which

we have no structural remains.
C. SHIP STRUCTURE RECORDING
1. Surveying underwater profiles

In this approach, profiles of the internal structure of the ship
are made. These profiles then act as the starting point in a fairing
process. The profiles are recorded underwater, using a distance and
angle measurements. Two methods were used on the Santo Antonio de Tamna,

one method used a protractor with diameter about 300mm, this proved to be

too small and consequently the angle measurements were not accurate enough.
Subsequently,a second approach used a rigid triangular framework which
acted as an angle measuring device; the framework doubled the accuracy of
angle measurement but still had accuracy problems. The final drawn-up
profiles were extremely uneven, and it is fortunate that the bilge

thick stuff and shelf clamps could be used to fair the lines and adjust
the sections. Having faired the lines, the result is a theoretical
reconstruction of the shape of the hull as it would have been. If a plan
is required of the hull, as it exists on the seabed, the lines need not be
faired, and the resultant plan will show the distorted form of the hull.
There are a number of shortcomings with this approach, mainly because the
recording is being made of the inside of the hull. Thus it is impossible
in some cases to determine the depth of the deadwood and thus determine
moulded dimensions. Until more analysis of present results can be carried

out, it is difficult to anticipate the best approach here.
C. SHIP STRUCTURE RECORDING
1. Surveying underwater profiles

In this approach, profiles of the internal structure of the ship
are made. These profiles then act as the starting point in a fairing
process. The profiles are recorded underwater, using a distance and
angle measurements. Two methods were used on the Santo Antonio de Tamna,

one method used a protractor with diameter about 300mm, this proved to be

too small and consequently the angle measurements were not accurate enough.

e N i - B e s = a L = -






It is still hoped to carry out further investigations of this method
but it would seem unlikely to hold any great promise of high accuracy,
although perhaps being a cheap and cheerful method when more elaborate
equipment. is not available.

55 Photogrammetry using collinearity

A pair of photographs, taken of a particular object, but from
different viewpoints, may be used to obtain measurement of the object
provided adequate control is provided. In the application studied
here, for underwater work, there are a number of considerations which
make this approach far more simple than in normal terrestrial work.
Firstly, and importantly, since it is extremely difficult to obtain
accurate plans underwater because of the lack of accurate measuring
devices, a far lower degree of accuracy is acceptable underwater than on
land. Secondly a photogrammetric approach is more attractive underwater,
because at the speed that photographs may be taken, and that the lengthy
analysis can be carried out on dry land at a later date, cutting costly
time underwater. Provided a rigid grid square is inserted in the view
and is common to both photographs, the orientation parameters can be
determined, (Fig. 6). The process is as follows: the coordintes of the
corners of the grid square in the photograph in relationship to the axis
of the photographic print are measured; the coordinates of the corners
of the grid square are nominated or known; and the focal length of the
camera is determined. This information is entered into the computer,

which carries out the following process:

1. it calculates the coordinates on the photograph
of the vanishing points of opposite sides of the

grid square,

2. 1t calculates the equation of the horizon line,

A opari ul pLIuLUElapils, LEKell O & particular object, but from
different viewpoints, may be used to obtain measurement of the object
provided adequate control is provided. In the application studied
here, for underwater work, there are a number of considerations which
make this approach far more simple than in normal terrestrial work.
Firstly, and importantly, since it is extremely difficult to obtain
accurate plans underwater because of the lack of accurate measuring
devices, a far lower degree of accuracy is acceptable underwater than on
land. Secondly a photogrammetric approach is more attractive underwater,
because at the speed that photographs may be taken, and that the lengthy

analysis can be carried out on dry land at a later date, cutting costly



Fig. 7 Stereotope, mounted for operation.

Fig. 8 Stereo bar with two Nikonos cameras with 15mm water
corrected lenses. Camera separation 1 m.




Fig. 9 Photographic tower with stereo bar in place, just prior
to swimming pool trials.




6. the coordinates of the intersection of the optical
axis of the camera with the grid frame, Xc, Yc is
determined and the azimuth of the grid frame to the
optical axis B is obtained.

(See Appendix 1 for the complete Basic program and
Formula)

Having determined the orientation parameters for the two
photographs, if the coordinates of any point on the two photographs are
measured, the XYZ coordinates relative to the grid frame can be determined.
This system has been used on randomly orientated photographs, and whilst

the programme is still in the pilot stage, results indicate an accuracy
around +2.5%.

4. TPhotogrammetric using a stereo bar and tower

From time to time it has been possible to borrow a Zeiss Stereotope
from the Royal Melbourne Institute of Technology. This instrument has,(Fig.7),
been used in conjunction with a photo tower and stereo bar to produce plans.
Since the instrument cannot tolerate large angles of relative orientation,
in other words the optical axis of the cameras need to be reasonably
co-parallel, the resecarch developed along a slightly different approach.
Firstly a stero bar was constructed onto which the two cameras were mounteds (Fig.8).
The cameras were optically aligned with a simple parallax system,utilising
a mirror. The stereo bar was mounted on a tripod, and levelled using a
spirit level. A second test bar was set up same distance {clOm) away and
set to the same height and levelled. Two targets exactly lm apart were set
up on the test bar, this separation was exactly the same as the camera
separation. Plane glass mirrors were mounted in the lens mounts of the two
cameras. The two bars were first set parallel to each other, by observing

no-parallax conditions between two plane mirrors clamped to the opposing
surfaces of the two bars. The cameras were then aligned by
- LGV UG LGLILIGU LG WL LCHLELIUIL DATEAMeTers ror the two

photographs, if the coordinates of any point on the two photographs are
measured, the XYZ coordinates relative to the grid frame can be determined.
This system has been used on randomly orientated photographs, and whilst

the programme is still in the pilot stage, results indicate an accuracy
around *Z.5%.

4, Photogrammetric using a stereo bar and tower

From time to time it has been possible to borrow a Zeiss Stereotope

from the RPoval Melhourne Tnetitiite onf Tecbhbnnlaov Thig inctrmont hae (Gia 7Y



Fig. 10 Photo tower with grid square and calibrated bricks.
Diver in process of taking a stereophotograph.
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