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1. MANUAL CONVENTIONS

In discussing the normal interaction between thevsoe and those involved in
a particular operation, exam or exam review, thianoal uses the term
Clinician to refer to the person operating the equipment,Ratieént to refer to

the person undergoing the exam.

2. INTENDED PURPOSE

The Suoer SW6000 Corneal Topographer is a compateNideokeratometer

using Placido rings to map the surface of the huowainea. The map is captured
in three-dimensions and can be displayed subsdguasing a number of

representations.

The cornea map can be represented in two-dimerisguréace coordinates

(Cartesian or Polar) with the third dimension egpesl in curvature (mm),

optical power (Diopter), elevation (mm), or cornéalight (mm). The map is

presented as a 2D color map or a 3D perspectivanitoe displayed according
to different definitions of curvature or elevatiorhe options are axial curvature
and power, tangential curvature and power, elemasbape factor, and best-fit

radius.



The clinical applications include providing measlirneal data for contact
lens fitting, refractive surgery, orthokeratologydageneral assessment of the
corneal surface.

The SW6000 shall only be used as described inmfaisual and only for the

intended purpose.

3. IMPORTANT FACTS

The SW6000 Corneal Topographer is a highly accursasuring instrument. It
measures and maps the surface of the human candeaa@resents the results in
various quantities and output forms that can belieghpgn various medical

applications. It combines these results with thicak surface shapes to form

the basis for precise contact lens fitting.

3.1. Clinical Results

This manual does nprovide guidance on interpretation of clinical fésu
The clinician must ensure that he or she has redeappropriate medical
training in such interpretation. For this reasome&ucannot be held responsible

for any misdiagnosis of results.

3.2. Radiation

The SW6000 emits radiation in the visual rangeilfamination in the distinct
wavelength 760nm (red LED cone illumination), 530¢gneen LED fixation

target) and 950nm (non-visible infrared profileumiination). The levels of
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intensity of this illumination are less than 50rog/below any levels known to

be hazardous.

3.3. Electromagnetic Emissions

This device emits no harmful or undesired electrgmesic emissions.

3.4. Interface

Strong electromagnetic interference from other otgmted devices may affect
the performance or results of the SW6000. If the afssuch devices with high
electromagnetic emissions cannot be avoided, das®tthe SW6000 and the

device simultaneously.

3.5. Side effects

No undesired side effects to patient or clinicianother persons are known,
when using this instrument under normal conditi@ml for the intended

purpose.

4. INSTALLATION

Suoer staff or their authorized representatives mafrmally install the SW6000
hardware and software. These instructions providéeljines on the installation
process when this is not the case if, for instaryoei decide to install the
SW6000 on another PC. Only a qualified PC technighould perform the

hardware and software installation.



The basic tasks associated with installing the SYGie

® - Setting up the Instrument in a suitable environtmen

® - Installing the SW6000 Software.

® - Installing the Picolo frame-grabber board.

The SW6000 software can be installed without a é@mabber to review

Patient Exams.

4.1. Software Installation

It is important that you read the SW6000 user’s uadifior additional details on

installation.

A single CD is supplied with installation softwdoe both the SW6000 software

and the Driver for the Video-Frame-Grabber.

1. Insert the installing CD that will automaticallyifg up the setup window
(see

2. Figure i): Click the ButtonSetup the SW6000 Viewer to set up the

SW6000 software for the computer.



change you have to make in the dialog below:

InstallShield Wizard

Setup Type

Chooze the zetup type that best suits your needs. ~

Click the type of Setup you prefer.

1- Full Installation, Description

2 - Typical Installation Inztallz the minimal kuCarm Rus
-3 - BunTime Installation Time components. Includes

4 - Development Taalz Drevice drivers, Activer contrals
5 - Cugtom Installation and DirectShow Filters. This

£ - Headers Installation selection allows to run an

application degigned for MultiCam,

< Back Meut > | Cancel

Figure iii
Select the third optiorB-RunTime I nstallation.
5. Restart the computer when the software installasa@omplete.

Running the Software

Select the SW6000 Viewer from tart > Program Files > SW6000menu or

double-click the desktop icon.
4.2. Video Frame-grabber Installation
Existing Installations

If this installation is an upgrade to an existingp& SW6000 system that uses a
PICOLO frame-grabber, you need do nothing more. Wthe system restarts it

will recognize the existing PICOLO device and auttically update the drivers.



New Installations

The PICOLO video frame-grabber and its supportingveds are only

compatible with Windows 2000 and subsequent.

Installing the board

1. Turn off the computer.

2. Turn off all accessories (printer, modem, monitte) econnected to the
computer.

3. Unplug the computer and all accessories.

4. Remove the cover from the computer. Refer to yommuter’'s user manual
for instructions.

5. Select an unused PCI slot and remove the covexinmey the screw that
held the cover in place.

6. Discharge any static build-up on your body by tongththe metal case of the
computer.

7. Remove the card from its anti-static box touchimg édges of the card only.

8. Carefully insert the card into the PCI expansiat, gjently pressing down
until the board is firmly seated.

9. Secure the board in place using the screw remawed the cover in step 5.

10.Replace the cover on the computer.

11.Reconnect power and accessories.

12.Restart the computer on completion of the instalat Windows will
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recognize the new hardware and automatically ingtalnew drivers.

5. TESTING A PATIENT

The following sections describe the steps to perfiog an examination with the

SW6000 instrument

5.1.Patient Selection

The recommended practice is to have a patienttedl®&efore starting to capture
and analyze an exanfFig 1) shows the SW6000 viewer initial display with a

patient selected in the explorer pane.

B [- [=]x]

......
,,,,,

LLLLLL
......
‘‘‘‘‘‘‘

Fig 1

5.2.Position the Patient

In order to capture good quality and accurate ireagene precautions should be

followed in positioning the patient correctly. Withese are well known and

11



standard practice for corneal topography examinatitnere we reiterate the
most important points as they apply to the SW6000.

The Patient should sit comfortably in the chairk Alse patient to put his chin
onto the chinrest and put her forehead firmly agjaime forehead rest.

She should then push her chin forward on the ckinlethe patient has deep-set
eyes instruct her to move her head back from tlaeltest. This rotates the eye
away from the eyebrow and eyelashes and produdts lseverage and fewer
interruptions of rings on the upper cornea. Adjii&t eye height to the level
marks on the chinrest.

Ask the patient to look into the center of the gefifixation target and keep her
gaze on this target. The target center point tagethth the center of the ring
pattern on the eye defines the Video-Keratoscoe (&K-axis), the reference
axis to which the axial radius/power is calculafgte values for tangential
radius/power are less affected by the fixationkhe patient is fixating on the
target, the VK-axis is aligned with the line ofIsig

When an image is taken with the patient not fixabedthe target, the axial
power is not referenced to the line of sight, lmutih arbitrary axis which may
not be reproducible in future exams and may notessnt the visual refractive
properties of the patient’'s eye. In most cases exag the position of the
center of the pupil easily identifies this. For gea with good fixation the pupil
center is aligned with the center of the VK-axiernier of the Polar and
Cartesian grids). If unsure, re-capture the imagd aiew the difference

between the two images. Axial power maps are idehfor fixated eyes. The
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tangential power for both images should have tbeirter in the same position
relative to the pupil center.
Ask the patient to open eyelid as much as possibte close the other eye if

necessary.

5.3.Capturing Patient Exam

Click the button or ta File > New > Exam menu to display the SW6000
Capture View (see Fig 2). The red illumination snigside the SW6000 cone

turn on.
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Wilson[D]

Fig 3 Capture control window

Fig 4 Captured image window
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Capture Control Window Features (see Capture contralow):

Pause: freeze the live video from the capture card

Center Zoom: select to show the center-focusing region in a zowde

Focus Compact: if selected, pictures well focused will be autoicety
captured; otherwise, the focusing range will expsmthat the not so well
focused pictures could be automatically capturddcivmay inevitably incur
errors to the calculation of the exam results, h@wethis option is of particular
use when the patient is hard to focus.

Manual: if selected, théutton Manual should be enabled, images can be
captured manually clicking tHautton Manual. This option is of particular use
if it is impossible for the patient to be well fok®r well focused.

Clear: select to clear all the images captured and showhe captured zone.

The focusing window shows live video from the SWB0The yellow and red
target overlaid on the focusing window providese#idimensional centering
and focusing information. The red crosshair indisadhe keratoscope axis. The
red bar moving along a three-dimensionaiway indicates the distance of the
eye from the optimal focusing plane. Theieiw” is from the camera’s
perspective, so if the red bar is at the top oraveest part of the runway then
the patient is still too far away.

The SW6000 joystick allows positioning in three dmsions. Move the joystick
in the desired direction for movement left and tighd for closer to or further

away. Rotate the joystick knob for movement up daan, clockwise to raise,
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anti-clockwise to lower.

Using the joystick, position the SW6000 relativethie patient’s eye so that the
reflection of the Placido rings is centered onrik crosshair, and the red bar is
over the horizontal red line. Automatic capturirsgselected according to best
centering, focusing and least eye movement. Figushows a typical capture
screen display.

It may not be possible to align the red focusingdeer the horizontal cross bar
for patients with deep set eyes, because of cobtgteen the bridge of the
nose and the instrument. In this case, The clinistzould ask the Patient to turn
around her head a bit to get a comfortable positvdh her eye fixed on the
fixation target. Then try it again. If failed, themapturing process should be
finished under manual capture mode: Select theoraditonManual in the
capture control window (see Fig 3), themnter the Placido rings on thmed
crosshair and bring the red focusing bar as closthé horizontal red line as
possible without causing patient discomfort. Predidthat the red bar is
somewhere within the focusing range (i.e. not atwbry end), press the button

Manual to capture the image.

‘

Fig 5 Focus examples showing Too Far, In Focus,Taod\ear
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Ask the patient to open her eyelid as much as plesand close the other eye if
necessary. Images captured whosefile window was interrupted by eyelash

should be cleared and redo the process.

Fig 6 Focus examples showing profile window diseglby eyelash, clean
profile window
In addition, Images captured in which the firstgriwas abridged should be
discarded, since a clear first ring of striking tast is the solid base for the

calculation.

5.4. Alternate Methods of Patient Selection

Exams cannot be saved unless a patient is selétgegatient or a patient exam
is currently selected before starting the capturedow, then a new exam is
created for that patient. Otherwise the exam isiterk without reference to a

patient.
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However, a patient can be selected or deselected &ither the Capture or
Analysis window while capturing a patient exam.cklon the buttcor the

menuFile > Clear Patient clears the currently referenced patient for thenex
Click on the buttonf2 or the File>Select Patient Menu to bring up thedFi

Patient dialog (see Fig 7).

FirstName LastName Gender
Ao 2l Miss

£ 5hi Jushan Mr

| Celete | | ey |

[ Cancel l [ Ok ]

Fig 7 Find Patient Dialog
Select a patient from this list and cli€K; you can now save an exam against

this patient.
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5.5.Save the exam

Click on the Save Button beside theaptured window, see (Fig 4) image
shown in the window can be saved and added to WE0B0 database, in
addition, a Patient Exam item is added to Exglorer pane under the current

patient.

5.6. Analyze the exam

Click on theAnalyze Button beside theaptured window (see Fig 4jo view

the exam results. (See ANALYSING AND VIEW EXAM RE&US)

6. ANALYSING AND VIEW EXAM RESULTS

The SW6000 software provides a variety of ways Inclv to view exam results.
The Exam View mode controls how selected examsdaplayed (see5.2.
Setting the Exam ViewMode).

For each of these modes you caat the type of data to display (See&.

Changing the View Settings), and the color mapping (Sting up the color

key).
6.1. Selecting the Exam Result

The first step in viewing Exam Results is selectimg exam to view. To select
the exam for a particular patient, click on the @f right eye exam symbol or

the date of the exam in the SW6000 Explorer pane.
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Fig 8 Select and Display an existing exam

The View pane now displays the exam result. Fih@&ws a single right eye

image. How the exams are displayed depends oruthent View Mode.

6.2. Setting the Exam View Mode

The View Mode controls how the selected Patientniare displayed. You
select the View mode from tlemmbo list or the corresponding toolbar button.

The combo selections and toolbar buttons for thi®mua modes are:

Details View

Firstly, Select the Exam to view in the SW6000 Bxet pane, then right click
the Selection, Click the itemEdit in the popup menu to display textual
information about the Selected Patient Exam (see9%i It provides for the
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Clinician to add comments and, where an exam has agributed to the wrong
patient, to change the owning Patient.

B Raolew

Patient | Sam

Doctor I'Mike

Date |

Eye

Doctor advice
[mulll

Parameter
EHE: 42 50 SHIE &1 CWE T & il AL LAT

b 17 O B i ShL 032 G5l 00T CRL 018

FOE-0.28 IA7:-0.04 Kr-nns AdLE]
ELT 518 FASA: BT SFzges E -ILE%

History
'_Left/Right eye Date | Name
s 20E-E-5. 15216: 14 Sam

! 4 -

|_App|y | Save |_Cance| _|

Fig 9

In the SW6000 Viewer, the windows can be switchetivben several modes to

gain different perspective to display the Patie@tsneal Topography.

“ja” Single |E. Compare EE‘. Combine EE 4 Maps EE' 3 Maps Hwnerical @Keratocnnus

Fig 10 The Mode Switch Toolbar

Single View

Click on the button=. This displays one selected Patient Exams.
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Combination View

Click on the buttoiz or theView > Combination menu. This view displays
four separate views of the selected Patient Exam gy 11).
The Map Type and settings for each image can beal®d independently.

Use this view for an overview of the corneal data.

% ER_EOOD

35 A
Tl wwseLi-ur 8 s
Tl FnAm17-7T 6 53—

= J Tiaren
= ®og

Al 2009-1-4 3i0zi 2

kit Sphere:
Radius =

" 45

Fig 11 Combination View

Compare View

Click on the buttord: or theView > Compare menu. This view displays two
selected Patient Exams and the difference betwkem.tUse this view to

observe changes over time and healing patterns.
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B wilsui(Dy S . Custom|ze

Fig 12 Compare View

Multiple View

Click on the buttorc® or theView >4 Testsmenu. This view displays up to
four selected Patient Exams simultaneously. The Mage and settings for each

image can be controlled independently. Use thisvvie compare multiple

images.
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Fig 13 Multiple View
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Numeric View

The Analysis Details Dialog provides numerical @atd of various analysis
parameters at a specified meridian and chord ferctirrently selected exam.
Select the buttor® or theView > Details menu to display the Analysis
Details dialog (see Fig 14). This displays the eaireight, shape factor and
apical curvature at the selected chord and meridiba Steep andFlat buttons

set the meridian to the steep and flat axis respedgt
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Detail=

92 Meridians[degree]

[
|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIl
-180 -90 0 90 180
4 Chord[mm]
[
0.0mm 2.0mm A0mm 6.0mm 8.0mm
Apical Curvature: 7.250
Shape Factor: -0.016
Eccentricity: 0.12%
Corneal Height: -0.291 oK

Fig 14 Analysis Details Dialog
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6.3. Changing the View Settings

You can customize the information displayed foratidht Exam for each Exam
View Mode (see 6.2. Setting the Exam View Mode)siHiisplay theMap View
Settingsdialog (see Fig 15) by clicking on the butt# The dialog allows you
to set both the Map Type to display and for setdngonsiderable number of

options.

Fs Customize Nap

Fig 15 Map View Setting Dialog
These options are applied to the image as you eh#mgm. Once you are

satisfied with your display settings, cli€K and the changes will be saved. If

for any reason you do not want to save the chamtjek,Cancd and the display
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will revert to the original settings.

You can click at any time on th&efaults button to restore the software defaults.

Map Types

The Map Type controls the type of data displayedf@atient Exam. The types
displayed in the following list are selected frohe tdrop-down boxes in either
the Toolbar or the Map View Settings dialog (seg Eb). In each case the

images are of the same exam.

Axial Power Map

Displays the paraxial power of the surface in Deoptwith respect to the

keratoscope axis.

+ S¥_6000

File Image View Sort Filter Teols Contact Len About

28680 BB FE Al

Jiang D
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Simk1:45.06/ 2

(5
Simk1:44.86/176
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Simk1:45.00/149

DK:-1.14

Wilson[D)
Fig 16 Axial Curvature Map
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Tangential Power Map

Displays the local paraxial power of the surfac®iopters.
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0 ChenliT
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Fig 17 Tangential Power Map

Elevation Map

Displays the distance from a specified best-fitesphto the surface in microns.

Positive values indicate the surface is above #s#-fit sphere. The Radius of

the best-fit sphere is shown on the top right etk of the Pane (see Fig 18).

Fit Sphere:
Radiuos : 7.39

Fig 18 Text Data Block
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Fit Sphere:
Radius : 7.39
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[l zone-2-23 17:39:
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0.002;21,
-0.004
-0.00¢
-0.008&

-0.01C

Height{mm)

Fig 19 Elevation Map
The data may be viewed as either a two-dimensipfaal as above or as a

three-dimensional image. These views are selegtedlitking the appropriate
button:

Plan — 2-dimensional

[E Perspective — 3-dimensional
A 3-dimensional exam view is displayed without &ye image. An example for

the same image used above is shown in Fig 20.
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Wilson[D] DK:-1.70

Fig 20 Plan View, Perspective View

The Options toolbar (below) provides a quick meahshanging the map and
display type. ‘& E|[E] | Axial 4

Apart from the Map Type selection, thieew Settingsdialog contains a number
of controls that can help in interpreting and amiag the exam result (the
button & presents these dialogs).

Before Changing the View Settings of the Map, yboud firstly enable the
pane that you tend to apply the settings to, eappgaf in Modes such as
Combination View, Compare View, Multiple view that are constituted with
several sub-view, the settings will only be appliedthe sub-pane which is

enabled (See Fig 21). Simply Clicking in the panlémake it enabled.
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Fig 21 Sub-Panes Disabled and Enabled

The set of image option controls in theew Settingsdialogs are summarized

below.

Bak Image

Displays the raw video image. The color map isldigd transparently over the
image. You can set the level of transparency withTransparency spin box.

Displaying Effects can be achieved as follows:
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Fig 22 with absolute opacity, with half absoluteoiy, with no opacity

Image

Displays the color-mapped data. Disabling the colap allows you to examine

the raw video image.
Ring

Draw the outline of the Placido ring, this opti@naf particular use to check if

there’s something wrong with the Edge Find Alganth
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Fig 23 Displaying with ring outlined

Grid

Displays a one-millimeter rectangular grid, centeon the keratoscope axes,

overlaying on the color map.

Polar

Displays a polar reference ring, centered on thatkscope axis, overlaying the

color map.

Section

Displays a cross-section of the displayed datawinaow below the color map.

A white Section indicator line is displayed ovee tbolor map to indicate the
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source of the cross section. To show the waveltav, you should first select
and Enable the Section line that will become ligalow, and allow you to

rotate and translate the line (See Fig 24). Thacatraxis of the Section graph
covers the same range as the current color ke that the image may contain
data that is outside the currently selected coby, kesulting in parts of the

section graphic being clipped at the window edge(s)
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Fig 25 Section Display

Readout

Displays a readout marker (a white cross) overctiler map. The location of
the readout marker relative to the keratoscope, axid the data values at that

location, are displayed in the bottom right hancheo of the image. The values
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presented are in terms of the currently selecteg Mgpe. Clicking and
dragging with the left mouse button moves the raadearker and updates the

readout in real time.

Shape Factor

Keratometry Index

On the left-hand side of each image there is adarmpBottom block of text data.
Numerically, the Upper Block display the Corneabfé Factor, and the Lower
one the Sim k in Diopters / Sim k in mm. The Simalues contain information

in 3mm, 5mm, and 7mm zone.

Here we define the terminology Smkl /Smk2 as the simulated keratometric

(SmK) values for the steep (in thered) and Flat (in blue) axes of eye,

DK (in white) isreferred to the corneal cyl.

On the right-hand side of each image there is tobioblock of text data, click

the map zone, it will display,and it contains:

R:

H

Va

Ang

Notes:

Here we define the parameters of a (prolate) @lgewhere Lin€O represents

the visual axi9:
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O b

Fig 26 Ellipse
E (Eccentricity)

This is the standard mathematical eccentricity eaiithe ellipse defined by the

shape factors. The SW6000 computes this from

o= [1- min(a,b)’
max@.b ¥

Setting up the color key

Clicking the Butto at the bottom of theColor Key
Pane will bring up the Color Key Customize Dialog (belowwhich you can

set the appropriate Color Key, including:

[ee o= |

Fig 27 Fig 28

Wilson Range From 28.0D~65.5D, 1.5D Step
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Maguire Range From 32.0D~57.0D, 1.0D Step
Normalise Range From 40.7D~44.7D, 0.4D Step

Customize Customizable Color Key (See Fig 28)
Zooming and Panning

You can zoom and pan the currently displayed Paitiesige using the

Image > Zoom and Image > Panmenu items. You can use thmage >
Zoom > Resetmenu item to reset the default image view.

Using the Mouse to Pan and Zoom

You can also use the mouse to pan or zoom withemgle image. Select the
Pan, or Zoom option from thelmage > menuor by clicking with the right
mouse button over the image or the tool ® & 2 |@ & = &

The shape of the cursor will change to reflectdineent cursor mode.

You can also use Hot Keys (refer to the menu) ter@ge in the Zooming and

Panning Mode.

Exam Filters

Exam filters allow you to restrict that Exams anewn in the Explorer pane.
& Filter By Patient
Only Patient who fulfills a certain criteria woulldeir exam results shown in the
Explorer Pane.
57 Filter By Clinician
Only Clinician who fulfills a certain criteria wadlltheir Patient’'s exam results
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shown in the Explorer Pane.
I Filter By Time
Only Exam, which was taken during a certain peabtime, would be shown in

the Explorer Pane.

Sorting SW6000 Exams

The SW6000 Exams displayed in the Explorer panebeasorted by any of the
column headings.
2, Sorting the Patients

% Sorting the Clinicians

Backing up the SW6000 Database

SW6000 exam data is stored in the SW6000 sub-dimectinder the

directory (C:\SW6000 for a typical install).
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To backup the SW6000 database:
1. Exit SW6000 Viewer.

2. Copy the SW6000 directory to a backup media.

Archiving the SW6000 Exam Data

The SW6000 software provides a mechanism for airepiSW6000 Exam
Data to an external file or backup media. Archivisgised to reduce the size of
the SW6000 database to prevent it completely §lline hard disk or exceeding
the capacity of the backup media.

Select{Tools->Archive...] to display the Archive Dialog (see Fig 29).
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® Archive

[X]

All Exams From: 1970- 1- 1 w
All Exams To: 2010- 4-28 5
Update
Patient Test
£ | >
Cancel Archive...
Fig 29

Set the archive cut-off date and click on Updatd. éxams captured

between the given date range will be displayethénlist box below.
NOTICE .

Exams have been archived would not display.
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Select any exams that you want to archive and ditkhearchive... Button
and enter the name and location of the archivetlibg will be created. This

creates an archive file and an associated directmmtaining the data files.

Once the archive file/directory has been createthit be copied to a backup

media (tape or CD-ROM) and then deleted.

NOTICE
Note that archiving does not remove the exam in&ion from
the database — only the image data. The exam iatovmtakes
up very little space and is left as a placeholderthie exam. If
you delete the exam placeholder for an archivedmexiae
archived image for that exam cannot be restored.
Note that if archived files or the associated dogc were lost,

the exams contained in would not be able to display

Restoring the Archived Exam Data

Archiving moves the video and analysis data for BAWBEExams from the
SW6000 data directory (Default : C:\SW6000\Databmshive\O)to the archive.
When you select an SW6000 Exam that has been acthine software attempts
to get the data from the archive. If the archive been moved, the exam would

not be able to display until you recover the ArehiNes to the right places.

The Archive pane in the Review Views displays taena of the archive file and

the date it was created (see Fig 30) for examdhdnat been archived.
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Doctor |J 1 |
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Fig 30
To restore exam data from an archive:

- Select thdTools->Restore...Jmenu item.

 Specify the location and name of the archive file
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FITTING CONTACT LENSES

The SW6000 software provides a simulated fluoresdeplay for evaluating
the fit of RGP contact lenses (see Fig 31). Thig smulation and should only

be used as a guide to the expected fit.

Shape Factor; 0.019
Eccentricity: 0.137
Meridian: 1R9
Churd Yidll: 5.00

[Imm] F-
Rimk1:44.341177

DK:-1.07

[Smm]
Q0.0 Simk1:440/17?

DK:-1.NR

[#Fmm]
100.0 Sink1: 43152167

nK:-1.11

110.0
1120.0

{130.0 1200

[ ‘ 140.0.,,
[ —] 0.0

Cl [nim)

Fig 31

7.1. Create a new Contact Lens

Before proceeding with contact lens fitting you gldohave captured exams for
both eyes of the patient (s€apturing Patient Exam).

Select the Patient Exam on the Explorer pane armh apdisplaying in the
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SW600 Viewer, then click on the butiCn This displays the Contact Lens

Design dialog shown in Fig 32.
ﬁ REefraction g|

Len
Design: [13 Cure

Spectacle Refraction
Sphere[D] Cylinder[D] Axis[D] Apex[mm]
] = (DO “ 10 “ 14 T

w w w w

Cancel | 0K

Fig 32 Setting the Refraction Info
The Contact Lens Design dialog (see Fig 32) allpasto select the lens design

to use. The recommended parameters for the desegaugomatically calculated
based on the eye geometry. The simulated fluonegzattern is computed and
displayed.

The dialog also allows you to specify the manitedtaction that the software
uses to calculate the required contact lens poWer.dialog is displayed when
creating a new contact lens. You can also use itetoew the design or
refraction for an existing contact lens by clickitige ‘=button or theContact

Lens > Ref Reviewmenu.

7.2. Editing the Lens Design

Click on the button to display the contact Lens Designer dialog. Tikis
normally displayed automatically when you createeav contact lens. The

parameters that are displayed and can be changhdsidialog depend on the
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selected lens design. Typically the controls al@mum to change parameters such
as the lens diameter, base optic curve radius engheral curve parameters.
Enter values in the numeric text boxes by clicking spin-buttons or using the
keyboard. For all lens designs, changing values o@ase other values to be
recalculated to match. For instance, when the basie radius is changed the
peripheral curve parameters are generally autoaitiapdated. For the lens
design dialogs where this occurs, the automaticgdyerated values can be

overridden by changing them manually.

ﬂ Len Design E|
Shape Lens Diameter
d §
Base Curve PERI 1
BOZD 7.5 YWidth1 |0.25 T
BOZRF |7.38 -~ PRF 7.89 1
PERI 2 PERI 3
Width 2 | 0.25 “ Width3 |[p.2s 4
RF 6.89 . PRF 11.5 -
| Apply |
| Cancel

Fig 33 Contact Lens Designer Dialog
BOZRF: radius of the base curve

BOZD: diameter of the base curve zone

PERI1: the first peripheral curve
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WIDTHL1: the width of the first peripheral curve zone

RF: the radius of the peripheral curve

Click on theApply button to display the simulated fluorescein pattemthe

new parameters. Th@ancel button reverts to the previous parameters.

7.3. Setting up the Color Key

Click on the Button under the Color Key Pane to bring

up theCL Adjust Dialog setting up or revising the Color Key Which mapping
the clearance between the anterior corneal angdsierior lens to the simulated
fluorescein pattern.

Clearance

| MAX  MIN[mm)

Transparency:

(0] 8 Default Cancel

Fig 34 CL Adjust Dialog

46



Changes will update the displaying in real timethe dialog, Click on the
Button OK all the setting will be applied to the Displayingndow while

Cancel undo.

7.4. Saving the Fitting Exam

Click on the Butto“: to save the Fitting Exam, Fitting Exam item, identified
with the icon @, is added to the Explorer pane under the curresneresult of

the current patient.

/. KERATOCONUS SCREENING

Before proceeding with Keratoconus Screening yaukhhave captured exams
for the patient (se€apturing Patient Exam). Select the Patient Exanthen
Explorer pane and open it displaying in the SW608wér, then click on the

buttor. This displays the Keratoconus Screening Viewenshin Fig 33.
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Fig 35 Keratoconus Screening

Moving the mouse over one of the Terminology (feample,KCl),the cursor
indicating the mouse will change to a hand cursporaatically. Press it down,
and the explanation of the terminology will be diged in the text block.

Which is at the bottom of the pane.

8. CALIBRATION

The accuracy and repeatability of exam result®geddent on ensuring that the
SW6000 is correctly calibrated. The instrumentupmied with a calibration
object, which is calibrated to the National Staxdar

A Handle and maintain this object with care! Do moich, scratch or dent the

object surface; it is a delicate optical device.
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If any surface defects are identified the objecsirhe replaced to ensure the
best calibration result. You should check the catibn of the instrument:

® After installation or moving the system to anotlosation.

Calibration Wizard, which allows you to recalibrdkes instrument. The

following sections describe the Calibration Wiz&teps.
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9.1. Mounting the Calibration Object in the chin rest

1. PlugRod 1 into the screw thread hole and turn the screwgtden it.

2. InsertRod 2 to Rod 1 and shift it to a certain height in which the Gadition

Images can be conveniently obtained.
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9.2. Capturing Calibration Images

The Calibration Wizard captures five separate imagehe calibration object at
different locations within the instrument’s workingnge (see fig46). It analyses
these images to measure the error in the curréhbtatzon.

The SW6000 joystick allows positioning in three dmsions. Move the joystick

in the desired direction for movement left and tighd for closer to or further

away. Rotate the joystick knob for movement up dadn, clockwise to raise,

anti-clockwise to lower.

Position the instrument to align the center ofrihgs with the Central cross and
the focusing bar over the central horizontal cioss. When the instrument is
properly positioned the wizard will automaticallgpture the image. And then
the calibrate routine will update several paranseterallow you to repeat the
process to capture each of the five images.

Vibration of large amplitude should be avoidedquarantee the veracity

A

of the calibration routine.
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Click on the Button£= or Tools > Calibrate menu to bring up th€alibration

Wizard Dialog

Calibrate Wizacd

Preszs {E:t;:;t_[f‘l"ﬁﬂﬁﬂ The Calibration Rn_u'ﬁne

Fig 36 Calibration Wizard Dialog

Click on theSart button, tips about focusing precision will show upelow

Fig ).
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Calibrate Wizard

Fig 37 Capturing
Position the instrument to align the center ofrihgs with the Central cross and

the focusing bar over the central horizontal crioss. When the instrument is
properly positioned the wizard will automaticallgpture the image. In addition,
under theAuto Capturing Mode, only focusing precision at all x/y/z directions
achieves 95% (see Fig 38) would the Calibration gendoe automatically

captured.
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Calibrate Wazard

I:".:"
1|! 1\
]

il *Ifu ::)}) )

1114
l

Capiure Over!
Press [Calibrate] to Start Recalibration

Fig 38 Focus well, Captured

Repeat the process above to capture each of tnénimges.
As soon as the last of the five has been captthedyuttonCalibrate will be

enabledPress it down to run the calibration routine.

54



Calibrate Wizard

B o | Falibrating

Fig 39 Calibrating

The calibration will automatically stop once theoeiis sufficiently low.
Calibration of the SW6000 involves analyzing anqusitihg over 60 software
parameters to match the exact physical dimensibtieanstrument.
Consequently, depending on the speed of the PiBrai@hg a new

Instrument usually takes between 10 and 15 minutes.
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Fig 40 Calibration over

Click the corresponding Tip you want to choose @awesand refresh the

calibration results for the current and later exaonsimply cast it away.

9. CLEANING AND MAINTENANCE

To maintain the life of the components and the emu of the instrument,

regular maintenance is required in the form ofikddron and cleaning.
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10.1. Routine Hygiene and Cleaning

All surfaces coming in contact with patients neegutar disinfecting. Standard
instrument grade disinfectant diluted with 50% waeay be used on all
external surfaces. Wipe surfaces with a damp @at to avoid liquid entering
delicate parts and optics. Do not use strong oixidiagents or solvents as they
could damage surface coatings. Do not use any @seros sprays that could
contaminate the optics. Use soft non-abrasive doti.

Special care of the inside of the cone is requiaed), is described in the section

below.

10.2. Cleaning of contaminated Optics

The following optics is externally accessible an@djsect to contamination from
dust, residues from evaporated liquids, body aamdsfats, and makeup.

® Cone surface

® Imaging lens front surface

® Profile illumination window (on RH channel just ide cone edge).

® Profile image window (on LH channel inside coneedg

Internal optical surfaces are not accessible withilmassembly. Do not attempt
to disassemble or turn any of the sealed mountngwss, as the alignment of
the optics and the calibration may be altered cmmably. Do not put any

objects into the cone other than those listed.
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Recommended cleaning materials:

® Lint free lens paper.

® Cotton applicators.

® Grease absorbing micro fibre cleaning cloth (elgninex).

® Non-smear optics cleaner.

The cone assembly is made of polymer products. Timesns the cone is
sensitive to mechanical surface damage (scratd@ss) and may not be
chemically resistant to certain solvents.

Do not use any abrasive cloth or strong organicesus like acetone.

The image lens is positioned near the apex of ¢me @nd difficult to access.
Unless the optical performance of the lens is eafity affected we do not
recommend approaching the lens. Dust on this stirfecot visible on the
image. Its effect is a lowering of image brightnessl overall resolution (not
local blurs) only.

The profile windows are 2 x 2 mm in size. To redbb corners of these
windows form the tip of a cotton applicator with e@zers to a pointed
rectangular shape and wet slightly with optics réga

The narrow end of the cone can easily be reachddtive cotton applicators.

For the entrance area cloth or cotton gives a gesult.

10.3. Calibration Object

The calibration object has a delicate optical igfé\fter use clean with

iIsopropanol and a lint-free cloth to prevent a@dasion from fingerprints.
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Use the same technique to remove any contamingtion to using the object

again.

Trouble shooting

Problem Comments Action

Instrument ON/OFF switch on?
Check power adaptor to frame
grabber are not loose

No video image Check frame grabber card is
firmly in PCI slot

Re-boot the computer to
reinitialise the frame grabber

Illumination only comes on for a Check frame grabber card is

few seconds, when computer | firmly in PCI slot

No cone illumination .
boots up, or when in Capture

mode.

Is bright light source present,
Distance bar in which contaminates profile signal?
If yes: Remove light source, or
capture window not reposition instrument.
If no: Hasinstrument been
working,oversensitive subjected to excessive shock,
vibration or impact?
or jumping If yes: check calibration and

recalibrate if necessary.

Possible reasons: Identify problem, re-capture

One or more images taken out phffected images if applicable and

distance range recalibrate

One or more images too far off

center

Instrument does not One or more of the calibration

balls not clean

Profile optics misaligned

Dirt on profile optics

Too much stray light in image

calibrate

Too much movement in image

Illumination defect
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Standard SW6000 Accessories

Accessories Number
Frame capture card. 1
Calibration Object R 7.9375mm with
1
mounting screw.(Optionab
Standard Table Top. 1
Chinrest. 1
Instrument Cover. 1
SW6000 Software on CDROM medium. 1
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Technical Specifications

Working Distance: 30mm
Coverage: 0.25mm - 11mm
Field of View: 11mmH 11mmV
Placido Rings: 32
lllumination source Profile Nonwg Infrared 950nm LED
Cone 760nm Red LED
Fixation 530nm Green LED
Curvature Measurement Range 10~100 Diopter
Accuracy Test Objects0.1D
Repeatiability Test Objects <0.1D
Measurement Points 11,520
Views Axial Curvature

.Tangential Curvature
.Elevation(Best-Fit) Sphere
.Videokeratoscopic(Rings,Photopic)

.Keratometry
Presentation Displays .Single View
.Dual View (difference)
.Multiple View
.3D View
Astigmatism 3mm,5mm,7mm
Keratoconus Screen Klyce @atrstatistics
Rabinowitz Statistics
Contact Lens. Personalizgm-dit for customized lens
. Adjustable axance Scale
Power Requirements 12V DC Supplied Via PC
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