3 Site Recorder Technical Note 3
consuting 3D Survey Procedure

This technical note is to be used with Site Recorder 4 and Site Recorder 4 SE Version
4.23.10 although the principles apply to all versions of these programs.

Introduction

This technical note describes the procedure used to process measurements from a 3D
trilateration survey. For this type of survey, direct distance measurements are made between
survey points in and around the site to be recorded. This method provides the highest
positioning accuracy and should be used for pre-disturbance surveys and all excavation
recording.

The basic principle of this method of surveying is to record distance and depth measurements
between survey points and then use Site Recorder to calculate the best position of the points.
Distance and depth measurements are often recorded incorrectly and the procedure below
describes how Site Recorder can be used to find any mistakes.

The technique described here uses the Control / Detail method where a few survey control
points are used to position many survey detail points which are in turn used to position
artefacts and structure. This method is preferable to the ‘Everything’ method where all survey
points are treated equally and measurements are made between all of them. The Control /
Detail method uses fewer measurements and is easier to find mistakes.

Depth measurements MUST be added for all survey points, both control and detail. Typing in
the depth of the survey point is not enough and a separate depth measurement must be
added. Failure to add depth measurements may result in the position calculation not working
correctly.
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SRTN3 — 3D Survey Procedure

Adding Control Points

The first step is to add a network of survey control points around the outside of the site. As
few points should be used as possible and they should all be within 15-20m (50 - 65ft) of the
other nearby survey points.

Survey Points can only be added to Survey type Layers

1  Show the Survey Toolbar. From the View Menu select Toolbars then Survey Toolbar
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2 Select a Survey Layer for control points as the current Layer in the Layer Display. Click

on the Layer in the list then click the Set Current button = .
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3 Onthe Survey Toolbar click the Add Survey Point button ﬁ

4  Click on the chart in the approximate position where the new point should be added.
The Properties Pages for the new Survey Point will be displayed.

Survey point - CP13 fz\
Froperties ]Measurements} Links |
=/ Main 2
Mame P13
Layer g 2008 Caontral
Easting {m} 495,046
Morthing {m) 498,922
Depth {m) 0.000
IMajor {m} 10,000
Minor {m) 10.000
Depth Errar {m) 1.000
Status Mok Used |
Is fixed D
Is ignared O
Point
S o
Record: 130f13
k| < | » 2l
Ok | Cancel | Help |

5 Type in a new name for the point or use the default.
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SRTN3 — 3D Survey Procedure

6
7

Set the Depth of the point and click OK

Click again on the chart to add another Survey Point repeating steps 4 to 6. Or click the

s

Select button on the Main Toolbar to stop adding points.

Adding Distance Measurements

Added between two Survey Points

On the Survey Toolbar click the Add Distance button \'
Left click and hold down the mouse with the cursor on the Survey Point to measure from.

Drag the mouse cursor to the Survey Point to measure to and let go. |If the
measurement was added successfully the property Pages for the new measurement are
shown.

Distance - Dist CPO7>CP13; X

Froperties ]Measuraments] Links 1

=/ Main ~
From CPO7
Ta CP13
Walue (m) 38,143
Computed {m}) 38.143
Residual {mj) 0.000
w-Tesk 0.000
Measurement errar {m) 0.0s0
Carrection (m}) 0.000
Status Mot Used
Is ignored O
Is reversed D

P vinkine,
Record: 1af34

le | < = |2l
oK | Cancel | Help |

On the Properties tab, type in the recorded distance measurement in the Value property
then click OK.

Click and drag again between two Survey Points to add another distance measurement

s

repeating steps 2 to 4. Or click the Select button
adding measurements.

on the Main Toolbar to stop

The default Value shown when the measurement is first created is the expected
measurement based on the current positions of the two Survey Points.

Adding Depth Measurements

Adding depth measurements is very important and a measurement should be added to every
survey point.

1
2

On the Survey Toolbar click the Add Depth button I

Click on the survey point to add the depth measurement to. If successful then the
Property Pages for the depth measurement will be shown.

On the Properties tab, type in the recorded depth measurement into the Raw Depth
property then click OK.
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SRTN3 — 3D Survey Procedure

4  Click on another Survey Point to add a new depth measurement repeating step 3. Or

click the Select button [:E on the Main Toolbar to stop adding measurements.

The default Raw Depth shown when the depth measurement is first created the current depth
of the point.

Calculating Positions

We can now calculate new positions for the Survey Points using the W
measurements added earlier. The measurements are used to ast Update

calculate the best estimate of the positions of the points and we can FiMS residual | 0.015

also calculate how well all of the measurements fit together.
9 Depth residual 0.0e
To calculate the positions of the points:
P P . Max H emrar | 37.212
e Click the Adjust button to compute positions for the e P e I—D_mn

points from the measurements. If successful the message
‘Adjustment completed OK’ will be shown along with the | agjusted totals

Statistics display. Measured 42
The Statistics display shows the RMS Residual, a value showing how Foints 12

well the measurements fit with each other. Any value below 0.050 is

. . Redund E
acceptable but values of 0.015 or lower is considered good. Larger Fruneaney
numbers show that some of the measurements that have been added are mistakes and need
to be removed.

After positioning the best position for the points the software can calculate what each distance
or depth measurement should be to fit with those positions. The measurement residual is the
difference between the measured value and the calculated value for that measurement. For
each measurement added earlier we can calculate what the value should have been to best
fit with the others then work out the difference between that and the value we typed in. The
average or RMS of those residuals gives us a figure to show how well the measurements fit
together and how accurately we have recorded the positions of the points. The computed
value and residual for each measurement is shown alongside the recorded measurement in
the measurements’ Property Pages.

5 Plan (XY) Chart

1 L 20m
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SRTN3 — 3D Survey Procedure

On the chart the measurements are coloured according to whether they are too long or too
short. Recorded measurements that are too long (residual is a positive number) are shown in
blue, those that are too short are shown in red and those that are correct are shown in green.
Ideally all measurements should be green however it is common to have a mix of colours at
the start.

We can improve on this result by allowing the software to automatically remove the
measurements that are wrong using the Auto Rejection Tool.

To use the Auto Rejection Tool:

1 Onthe Adjust Toolbar, click the Auto Rejection button ﬂ

2  Click the Adjust button . to recompute the positions of the points

After using the Auto Rejection tool the results have improved:

£ Plan (XY) Chart

L  20m

The measurements now include some that are coloured magenta as these have been
rejected by the Auto Rejection tool. The RMS of residuals value will also have reduced
showing that there are now fewer bad measurements being used in the calculation.
Measurements that have been highlighted in magenta should be remeasured or set to be not
used in the calculation.

To select a measurement not to be used:

1 Double click the measurement on the chart or in the measurements list to show its
Property Pages

2 Onthe Properties tab, click the Is Ignored property check box so a tick is shown

3 Click OK

Measurements that are set be ignored are shown in black on the chart. These measurements

are not used in the position calculation.

This part of the processing is complete when there are sufficient measurements added and
the RMS Residuals value is below 0.050m.
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SRTN3 — 3D Survey Procedure

Adjustment Problems

Occasionally the position calculation does not work properly. If after pressing the Adjust
button the program shows this message then the positions of the points cannot be calculated
from the measurements.

Adjust X

@ Adjustment stopped, marimu iterations completed.

The problem is that something is wrong with one or more of the measurements and this can
be caused by a number of reasons:

e Not enough points have depth measurements

e More than one measurement has been added between the two same points and the
measurements are very different.

e All measurements to one point are too short, shown in red on the chart

Assistance with identifying problem measurements is given by the Analyser Tool; this looks at
the points and measurements and suggests where problems may be found.

To show the Analyser Tool:

e On the Adjust Toolbar, click the Analyser button E

S Analyser,
Site Recorder  3H Consulting Lkd 1998-2008 5
Last Analysis v 07082008 09:17:06
Skatistics

%] ad The total RMS Residuals is 0,101 m this is poor
%] adi The distance RM3 Residuals is 0,091 m this is poor
%] adi The depth RMS Residuals is 0,125 i this is poor

Points : 12
(¥ Point  Maximum Position Error : CP11 35,584
[ poink Mazximum Depth Error ¢ CPOL 0,099

[ poink P03 is positioned.
] RM3 of the distance measurement residuals is koo large 1 0,11
[ poink P04 is positioned.
%] RMS of the distance measurerent residuals is too large : 0,28
X/ Paint  CPOS is positioned.
%] RMS of the distance measurerent residuals is too large 1 0,13
| Paint  CPOG is positioned.
%] RMS of the distance measurerent residuals is boo large : 0,41
[/ Paint  CPO7 is positioned.

5] RMS of the distance measurerent residuals is too large 1 0,15
%] Prink  MPNG s Ancitineed ¥

More information about the Analyser and solving adjustment problems can be found in the
manual, accessed via the Help menu in Site Recorder.
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Fixing the Control Points

With the survey control points positioned correctly we
can now fix their positions. The positions need to be
fixed so the addition of any detail points and

= Layers
28 X T&%%%Ei

. Name On | ock |
measurements does not affect the control point |[="& adist Test 7 &
positions. = [E 2008 Season
$=32008 =
52 2008 5 £ Set Current

To fix the Survey Points: 52 200804 7 ShowjHide
A= 2005 Hh & LockiUnlock

E Show Table
Show/Hide Text

EixefUnfix Survey Points

1 On the Layer Display, click the Layer containing
the Survey Points then right click to show the
context menu Show/Hide Measurements

2 Inthe context menu click Fix/Unfix Survey Points = AddLayer
Autosize columns

To confirm that a point is fixed, double click it to show its properties and ensure that the Is
Fixed property check box is ticked.

The measurements between the fixed control points are now no longer used in the
adjustment so can be hidden.

To hide the measurements between points on a Layer:

1 On the Layer Display, click the Layer containing the Survey Points then right click to
show the context menu

2 Inthe context menu click Show/Hide Measurements

Adding Detail Points and Measurements

With the control points added, positioned and fixed we can now add the survey detail points
used to record the positions of artefacts and structure. The procedure for adding detail points
and measurements to them is the same as described above used for survey control points.

1  Select a Survey Layer for detail points as the current Layer in the Layer Display. Click
on the Layer in the list then click the Set Current button = .
2  Add a detail Survey Points as described earlier using click the Add Survey Point button

ﬁ on the Survey Toolbar.

3 Add distance and depth measurements to the detail survey points using the Add

Distance button '\' and Add Depth button I on the Survey Toolbar

4 Adjust the positions of the detail points using the Adjust button . on the Adjust
Toolbar

5 Re-measure any measurements that are identified as mistakes by the adjustment

Small finds can be positioned using a single survey detail point but longer objects such as
guns and anchors should be positioned with two or more so the orientation of the object can
be shown. Vessel structure should be positioned using multiple detail points.

Avoid making measurements between detail points unless they are points on the same object
such as the two end points used to position a cannon.
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SRTN3 — 3D Survey Procedure

Separate the detail points on different types of objects onto different layers, so put the points
used to position artefacts, guns and anchors on separate layers.

5 Plan (XY) Chart

CPOv

| 1 10m

Technical Support

The online help document in provides further information on this subject. To show this
document, select Help Topics from the Help menu.

More information about survey point network design can be found in the Nautical Archaeology
Society Handbook 2nd Edition.

More information and example Site files can be found on the 3H Consulting web site found at:
http://www.3HConsulting.com

Faults and software problems should be reported to 3H Consulting Ltd by email, describing
the nature of the problem and if possible the steps taken to reproduce it.

In some instances it is helpful to know the configuration of the computer showing the reported
problems. The full configuration can be found using the System Information tool found on the
About dialog available from the Help menu.

Support can be obtained directly from 3H Consulting Ltd. by sending an email to:

info@3HConsulting.com

Version 1.1 Aug 2008
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