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DISCLAIMER

OPTIKON 2000 S.p.A. richiede all’utente di questo sistema di leggere attentamente
le specifiche avvertenze riportate nel presente manuale. It is responsibility of the
user to provide its personnel with a thorough understanding of the equipment
operation before use. In no event shall Optikon 2000 S.p.A. be liable for any injury,
incidental or consequential damages incurred by the purchaser, users or patients as
a result of operation of the product.
L’uso di questo sistema è oggetto di valutazione medica professionale. Optikon 2000
S.p.A. is not responsible for any clinical problem resulting from mishandling this
equipment and makes no medical recommendations.
Optikon 2000 S.p.A. declares to be liable for safety, reliability and performance only
if:


Upgrades, calibrations, repairs are carried out by OPTIKON 2000 S.P.A.
authorized personnel.



the system is used in accordance with its instructions for use



the mains electric installation to which the system is connected complies with
the IEC Safety Regulations

NOTE:
Every effort has been made to have all the illustrations and information
accurately represent the product and its operation as it actually was at the time
this operation manual was printed. Changes in some items may be made
during the life of this manual, so that we may effectively continue to meet the
requirements of users. At times, such modifications are made without advance
notice.

OPTIKON 2000 S.p.A.
Via del Casale di Settebagni, 13
00138 Rome - Italy
Phone +39 06 8888410
Fax +39 06 8888440
E-mail sales@optikon.com
www.optikon.com
NOTE : Information contained in this manual is proprietary with Optikon 2000
S.p.A. reproduction of any part or whole may only be performed with written
permission from OPTIKON 2000 S.p.A.
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LIMITED WARRANTY CONDITIONS

All OPTIKON 2000 S.P.A. equipment and accessories sold and installed in the
European Union are guaranteed against defective workmanship and faulty parts for
ONE YEAR, from the date of the invoice. The guarantee on the consumable material
is limited to the first use of the apparatus.
Please, inquire with your local Optikon Distributor for warranty conditions in countries
outside the European Union.
All items under warranty will be repaired or replaced free of charge.
Warranty includes the research of causes of the faults, reparation of the defect and a
final inspection of the unit, or part(s)..
This warranty does not cover any problems which are the result of improper use,
accidents, incorrect use and tampering or modifications made by persons who are
not part of the authorised OPTIKON S.p.A. technical service.
OPTIKON 2000 S.p.A. reserves the right to verify, in case of failures, if the
instrument and/or its accessories have been modified or tampered with in any way,
or if they have been damaged by improper use.
OPTIKON 2000 S.p.A. also reserves the right to modify the instrument and/or its
accessories in the event operating techniques require such modifications.
The warranty is not valid if the serial number of the instrument and/or accessories
attributed by OPTIKON 2000 S.p.A. is missing, tampered with and/or unreadable.
The warranty does not include the expenses for returning the instrument and
accessories: all charges for shipping, packaging etc. shall be borne by the buyer.
The device and its accessories must be returned in their original packaging. If they
are returned in a non compliant packaging, any damage arising from transportation
will not be covered by the warranty. If OPTIKON 2000 S.p.A. receives returned
products in packaging other the original one, it will return the products with the
appropriate packaging and charge the customer its costs.
In case of an expressly requested intervention of our technicians, all travel and hotel
expenses will be debited to the client.
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3
3.1

WARNINGS
GENERAL WARNINGS

 For the correct use of the Keratron™ Onda system, it is necessary to
completely read this manual. It must be used in compliance with the
procedures and instructions described herein.

 Keratron™ Onda must be connected to the power supply only as specified on
the power supply panel. Use exclusively the mains power cable provided or a
cable that is in compliance with safety regulations.

 Do not connect to the system devices or accessories different from those
described in this manual.
 The use of accessories or cables different from those provided with the unit
could cause an increase in emissions or a decrease in the immunity of the
system. The emissions originating from portable equipment for
telecommunications could affect the unit’s performance.
 Carefully follow the instructions for the installation and use of the unit, so as to
prevent dangerous interference with other equipment located nearby. If this
instrument causes dangerous interference with other equipment ( this can be
caused by turning the unit on and off), it is recommended that the user
attempt to correct the interference with one or more of the following methods:
-

Reorient or reposition the other instruments.
Increase the distance between the instruments themselves.
Connect the unit to a power outlet that is different from the one to which the
other instruments are connected.
Consult the distributor or authorized Optikon 2000 S.p.A. Technical Service
Department.

 Keratron™ Onda has been developed and optimised to measure human eyes.
The use and the evaluation of Keraton ™ Onda's in conditions that not comply
with this manual, or made by using surfaces having a reflectivity or a shape
which is far from those typical of human eyes (for example: contact lenses ,
surfaces having discontinuity in the tangent or concavity in any of its section
profiles, or surfaces such to create multiple reflections or disappearance of
Cod. 161401EN
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some mire) cannot insure to have the same degree of accuracy and thus it is
strongly discouraged.

 When used as a corneal topograph, situations that create mires jamming can
occur in human eyes in limited areas. This must be prevented by insuring a
good tearing and good image acquisitions (see in particular the chapters
dedicated to the eye acquisition and the last page of this manual), and
eventually corrected by properly using “Process Editing” functions . Therefore,
you can either adjust mires detection parameters or eventually discard
artefacts. In any case, the user must individually check that the mires
reconstruction has been adequate before accepting the topographic resulting
data as valid.
 Repeat the calibration of the instrument on a daily basis and verify, by
measuring the spherical aberration of the eye being tested, the accuracy of
the aberrometric measurement when in doubt about the precision of the
results The Keratron™ Onda topo-aberrometer does not perform a diagnosis. The
operator must not exclusively rely on the parameters resulting from the
measurement of the wave front by the instrument, but must also count on his
or her own experience and qualifications to correctly interpret the results.
 In this manual the “.” (point) character has been adopted in place of the “,”
(comma) character as the decimal separator to maintain coherence with the
software messages and figures which use the Anglo-Saxon convention.

3.2

ENVIRONMENTAL WARNINGS

 The environment in which the Keratron™ Onda system is installed and used
must be in compliance with safety regulations.
 Do not install the instrument near sources of heat or expose it to direct sunlight
or high temperatures.

 The system must never be used in the presence of inflammable anesthetics,
inflammable disinfectants, or other substances which may cause fires or
explosions.
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 The use of flammable anaesthetics (N2O), (O2) should be avoided unless they
are removed by a gas aspiration system.

The device contains a lithium battery. The used batteries must be disposed
of in an adequate manner.
Do not dispose of Keratron™ Onda as unsorted municipal waste. Collect it
separately according to the local laws/regulations on disposal of waste
electrical and electronic equipment.



3.3

ELECTRICAL WARNINGS

 The Keratron™ Onda system functions in conjunction with a PC and
relative peripherals. The PC system (including the monitor and any
additional peripherals) to be connected to the device must be in
compliance with Standard EN 60601-1 or must be isolation class II
(represented by the symbol ) according to Standard EN 60950.
If the device in question is connected to an apparatus whose compliance with
Standard EN 60601-1 is uncertain, the following are the risks:
Under normal operating conditions the risk of an excessive DISPERSION
CURRENT



of the entire system towards the ground due to the dispersion current
from the non compliant device;



in the case of a single breakdown (interruption of the common
protective ground), the risk of an excessive dispersion current in the
covering resulting from the dispersion current from the noncompliant
device

To avoid such risks, in the case of a PC that is not in compliance with EN
60601-1, it is advisable to connect the PC to a power outlet that is different
from the one to which the Keratron ™ Onda is connected or, alternatively, to
use an isolation transformer between the PC and the wall power outlet.
The PC and relative devices must be placed outside of the patient area (at least
1.0 meter). Only the Keratron™ Onda topo-aberrometer may be placed in the
patient area.
Cod. 161401EN
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Do not use mobile multiple power outlets for extension cords to power the
unit.



In case of use in the operating room, if several units are connected to the
patient or if these units are interconnected, have qualified personnel
evaluate any risks with regard to dispersion currents or system connections
made according to EN 60601-1 and EN 60601-1-1.



The operator should never touch at the same time the patient and parts
outside the patient area.

3.4



MECHANICAL WARNINGS
Be careful not to hit the patient with the cone, during measurements, when
moving the Keratron™ Onda forward.
Do not touch any of the optical surfaces. Cleaning or maintenance is to be
performed by personnel authorized by Optikon 2000 S.p.A.
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SYMBOLS

The table below shows some I.E.C. approved symbols and their meanings. In the
absence of sufficient space, these symbols are often used on medical instruments to
enable quick and simple communication of information and warnings. At times two or
more symbols are combined together in order to obtain special meanings.
These are the symbols used on the Keratron™ Onda. Before beginning to use the
units, familiarize yourself with the symbols and the definitions shown in the table.
SYMBOLS PUBLISHED BY IEC
SYMBOL

DESCRIPTION
ALTERNATING CURRENT

PROTECTIVE EARTH
ATTENTION!

OFF (POWER DISCONNECTION FROM THE MAINS)

ON (POWER DISCONNECTION FROM THE MAINS)
TYPE B
PART APPLIED TO THE PATIENT (BODY)
SEPARATED WASTE COLLECTION FOR
ELECTRICAL/ELECTRONIC EQUIPMENT

MANUFACTURER AND MANUFACTURING DATE
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5
5.1

GENERAL INFORMATION
SYSTEM DESCRIPTION

™

Figure5-1 Keratron Onda

The Keratron™ Onda system is a topograph aberrometer designed to provide
information on the cornea by representing it using the chromatic maps that are
typical of corneal topography (axial powers, curvatures, and corneal aberrometry)
and to provide information on the optical aberrations of the ocular or total wave front.
The main identifiable elements in the Keratron™ Onda are shown in Figure5-1. They
are:
1. Power switch
2. 7” LCD display with touch-screen:


allows a live view of the patient’s eye for proper positioning of the
instrument during the measurement



allows the operator to send commands by using a special pen to touch
virtual cursors and buttons on the screen
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Employs a user-friendly interface to notify the operator of the status of
the unit and any errors

3. Joystick with button: allows the cart to be moved in the X-Y-Z directions for
proper positioning of the optical head in relation to the patient and the start or
confirmation of the image acquisitions.
4. X-Y-Z cart
5. Optical head, with mires cone
6. Adjustable chin-rest with forehead-rest for positioning the patient during the
measurement.
5.1.1

TOPO-ABERROMETRY WITH THE KERATRON™ ONDA

The requirements for conducting the topography and the aberrometry are not the
same. A good reflection topography requires uniform mires and especially, for those
at the center of the cone or Placido disk, a very small and distant hole.
Instead, aberrometry requires a larger field of view of the maximum pupil and optics
placed relatively close to the eye. For this reason topo-aberrometers generally
sacrifice the coverage of the central zone.
To solve this problem, the Keratron™ Onda adopts a patented system of “retromire” located behind the filter mirror that separates the two optical paths (refer to
Figure 5-2)
.

Figure 5-2: operating principle of the back-mire

The mires cone possesses 26 alternating black/white and white/black edges to which
two from the back-mire are added (211 and 212 in Figure 5-2). In this manner the
Cod. 161401EN
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mires reflected on the cornea of the Keratron™ Onda are the same as the other
Keratrons (28, at a uniform rate for the arc-step algorithm) without any compromise
in the center (Figure 5-2 in the lower left).
To establish when the eye is at the ideal distance from the cone, the Keratron™
Onda uses an advanced version of the EPCS (Eye Position Control System)
electronic circuit adopted in the other topographs produced by Optikon 2000 S.p.A.
The eye’s apex is intercepted when it is located at the preset distance from the
optical head to accept the acquisition only within a preset range range. If the eye is
not at the correct distance, it is not possible to capture the image.

Figure 5-3: EPCS with traditional Keratron™ and with Keratron™ Onda

In the original version the photoelectric cells guarantee a precision of a tenth of a
diopter within a “range OK” of only ±0.05mm. Within this range the image is
accepted.
Topo-aberrometric acquisitions require more time; therefore, the eye may have
greater movement in the axial direction.
Therefore, the Keratron™ Onda uses larger photoelectric cells and an A/D Converter
that measures and associates each image with its forward or backward
misalignment. Using such measurement to compensate these variations, the
measurement of the curvature of a normal eye is precise to within a tenth of a diopter
with axial movements of up to 0.55 mm (Figure 5-3).
If, instead, the patient’s movement with respect to the cone is too fast, and the
relative movement exceeds these limits, the Keratron Onda notifies the operator that
the videokeratographic image is “too close” or “too far away” for a good topograph,
even if it can be adjusted for the measurement of the pupil.
5.1.2

THE BIVALENT CONE AND TOPOGRAPHY

The adoption in the Keratron™ Onda of a double pair of photoelectric cells on the
external edge of the optical head makes it possible to choose between the near
Cod. 161401EN
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distance, for maximum peripheral coverage, and the distance that is 3 mm farther
away, to reduce invasiveness. This choice can be made during the topographic or
topo-aberrometric acquisition using the touch-screen (for example buttons 3 and 4 in
Figure 7-23).
The cone is backlit by an LED matrix with two wavelengths: Near infrared (λ=750nm)
for aberrometric recordings under scotopic conditions, and yellow-amber (λ=590nm)
to capture the topographic images and the pupil contraction in daylight. A video
camera monitors and captures images of the eye in the two phases.
The operator thus can only take images, by pressing the pushbutton on the joystick
only when the patient eye is at a preset distance, which is the same distance at
which the instrument was formerly calibrated on a sphere having a known curvature
radius.
After the image has been acquired, specific algorithms reconstruct the shape of the
cornea by analyzing more than 7000 points located on the intersection between the
28 mires edges from black to white and from white to black and the 256 radials or
“meridians" .
The curvature values are represented on the screen in the form of chromatic maps.
The center of the rings is the corneal vertex, that is the point of the cornea which is
closer to the observing TV-camera, and that is an important reference point for all
corneal maps. The entrance pupil is also detected.
5.1.3

ABERROMETRY

The projection of an emission band with a small cross-section, produced by a
superluminescent diode (SLD), , inside the eye for the purpose of generating a point
of light on the fovea, causes a wave front emerging from the eye itself. This front,
which is commonly called “retinal reflection,” is “distorted” on the return path by the
eye’s aberrations.
By means of the analysis of the wave front, it is possible to accurately quantify these
aberrations.
In the Keratron™ Onda a measurement method is used in the image space
(modified Hartmann-Shack mtype sensor) in which the emerging band is projected in
turn on a lenslet array (Figure 5-4).
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Figure 5-4: Hartmann-Shack method (or S/H, for example)

Behind the array is placed a CCD sensor that acquires the points projected by the
lenslets. The pattern acquired in this manner is analyzed on a personal computer
with the help of an algorithm developed specifically for this purpose.
Figure 5-5shows the patterns of a Hartmann-Shack sensor in the case of a perfectly
flat wave front and in the case of an aberrated wave front. In the former case the
light points projected on the CCD are arranged uniformly, while in the latter case the
arrangement of the points is decidedly less uniform.

Figure 5-5: Images projected by a lenslet for an ideal wave front and an aberrated wave front

In the classical method of the centroids, the deviation of these points from the ideal
position gives us the measurement of the X and Y gradients of the wave front. From
the gradients the wave front itself can be reconstructed.
The problem with this method is that the deviation can only be measured provided
that the points remain within these cells.
In the Keratron™ Onda a different method is used: Demodulation of spatial
frequency
To the pattern projected by the lenslet on the lenslet are applied both the fast
Fourier transform (FFT) and the corresponding antitransform. From this sequence
of operations is extracted the wave front’s phase, and from the wave front’s phase
we can obtain the X and Y gradients by means of a procedure called “phase
unwrapping” .
An advantage of this technique is an increase in the dynamics. In comparison to the
classical method, the points do not necessarily need to remain closed within the cells
(Figure 5-5), therefore, it is possible to measure larger aberrations.
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The price to be paid for this is a greater complexity of the algorithm, which results in
a longer calculation time.
5.1.4

MAIN FEATURES

KERATRON™ ONDA s comprised of a central unit built around an PC embedded. s
comprised of a central unit built around an touch-screen built into a 7” LCD display.
The user interface is intuitive and, in addition to
being entered by means of touch-screen, the commands of most immediate
execution can also be input using the button on the joystick.
For processing and viewing, as well as for operations in connection with printing and
storing the exams, communications are possible with any external PC (not included)
on which the Keratron™ “Scout” software is installed, by means of an Ethernet cable
or wireless connection.
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5.2

TECHNICAL SPECIFICATIONS

PARAMETER

SPECIFICATIONS

Manufacturer: .............................

OPTIKON 2000 S.p.A.
Via del Casale di Settebagni, 13
00138 Rome - Italy

Model: .........................................

Keratron™ Onda

Regulatory conformity: ...............

Directive on medical devices 93/42/EEC

Technical standards: ..................
...................................................
...................................................
...................................................

EN 60601-1:1998; EN 60601-1-1:2000;
EN 60601-1-2:2001+A1:2006;
IEC 60825-1:1993+A1:1997+A2:2001;
EN 60601-1-4:1997+A1:1999

ENVIRONMENTAL SPECIFICATIONS
Storage: ......................................

temp. range between -10°C and 60°C

...................................................

humidity 0-100% (cond.included)

...................................................

atm. pressure 500 to 1060 hPa

Operating: ...................................

temp. range between 10°C and +40°C

...................................................

humidity 30-75% (non condensing)

...................................................

atm. pressure 700 to 1060 hPa

ELECTRICAL SPECIFICATIONS

KERATRON™ ONDA
Input voltage: ..............................

between 100 and 240 Volts AC

Frequency:..................................

50/60 Hz.

Power consumption ....................

70 VA

Fuses: .........................................

2 x T 3.15 AH ( 5 x 20 mm)

TOPOGRAPHY PRECISION
Simulated K-Readings: ...............

Within ± 0.25D on a normal cornea.

Distance error .............................

BFS deviation: with Slit Lamp Adapter typical within
±0.15D

Misalignement.............................

Mean deviation on the map: ± 0.1 with misalignement up
to 1 mm °C
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PARAMETER

SPECIFICATIONS

ABERROMETRY
Analysis area on the pupil ...........

7x7 mm std (7.3x7.3 mm max.)

Spatial resolution .......................

128 or 165 µm (on the pupil)

SLD wavelength..........................

840 nm

LEDs wavelength ...................

750 nm and 590 nm

Diopter range .............................

-20D +10D (@VD=14mm) (sphere)

...............................................

+10D (cylinder)

Defocus compensation ..............

-11D +5D (automatic and manual)

Objective measurement of the patient’s accommodative response (from +1D to -4D in
addition to the defocus)
Zernike polynomials ...................

7th order

Precision .....................................

sphere ±0.25 D, cylinder ±0.12 D

EQUIPMENT CLASSIFICATION ACCORDING TO IEC 60601-1
Type of protection against electric shock: ............................

Class I

Degree of protection against electric shocks .......................

Type B

Degree of protection against ingress of water: .....................

IPX0

Degree of safety of application in the presence of a flammable
anaesthetic mixture: .............................................................

not protected

Mode of operation ................................................................

continued

DIMENSIONS
Height: ........................................

440 mm

Width: .........................................

460 mm

Depth: .........................................

210 mm

Weight: .......................................

app. 12 Kg

NOTES
The weight and dimensions indicated are approximate.
Specifications are subject to change without notice.
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5.3
5.3.1

ELECTROMAGNETIC COMPATIBILITY TABLES
GUIDANCE AND MANUFACTURER'S DECLARATION –
ELECTROMAGNETIC EMISSIONS

The Keratron™ Onda is intended for use in the electromagnetic environment specified
below. The customer or user of the Keratron™ Onda should assure that it is used in such an
environment.

Emissions test

Compliance

Electromagnetic Environment –
Guidance

Group 1

The Keratron™ Onda uses RF energy
only for its internal function. Therefore,
its RF emissions are very low and are
not likely to cause any interference in
nearby electronic equipment.

RF emissions
CISPR 11

RF emissions
CISPR 11
Harmonic emissions

The Keratron™ Onda is suitable for use
in all establishments including domestic
establishments and those directly
connected to the public low voltage
supply network that supplies buildings
used for domestic purposes.

Class B
Class A

IEC 61000-3-2
Voltage fluctuations/Flicker
emissions

Complies

IEC 61000-3-3
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5.3.2

GUIDANCE AND MANUFACTURER'S DECLARATION –
ELECTROMAGNETIC IMMUNITY

The Keratron™ Onda unit intended for use in the electromagnetic environment specified
™
below. The customer or user of the Keratron Onda should assure that it is used in such an
environment.
Immunity test
Electrostatic
discharge (ESD)
IEC 61000-4-2

IEC 60601 test level

Electrical/fast
transient/burst
IEC 61000-4-4

Surge
IEC 61000-4-5

±6 kV contact



±6 kV contact



±8 kV air



±8 kV air



±2 kV for
power supply
lines



±2 kV for
power supply
lines



±1 kV for
input/output
lines



±1 kV for
input/output
lines

±1 kV differential mode

±1 kV differential mode

± 2kV common mode

± 2kV common mode

Voltage dips, short
interruptions, and
voltage variations on
power supply input
lines
IEC 61000-4-11



0% UT for 0.5
cycles







Power frequency
(50/60 Hz) magnetic
field
IEC 61000-4-8

3 A/m

Conducted RF
IEC 61000-4-6

3 Vrms



40% UT (60%
dip in UT) for 5
cycles

<5% UT (>95%
dip in UT) for
0.5 cycles



70% UT (30%
dip in UT) for
25 cycles

40% UT (60%
dip in UT) for 5
cycles



70% UT (30%
dip in UT) for
25 cycles



<5% UT (>95%
dip in UT) for 5
sec

0% UT for 5
sec

150 kHz to 80 MHz

Radiated RF
IEC 61000-4-3

Compliance level



3V/m
80 MHz to 2.5 GHz

Electromagnetic Environment – Guidance
Floors should be wood, concrete or ceramic
tile. If floors are covered with synthetic
material, the relative humidity should be at
least 30%.
Mains power quality should be that of a typical
commercial or hospital environment

Mains power quality should be that of a typical
commercial or hospital environment
Mains power quality should be that of a typical
commercial or hospital environment. If the
user of the Keratron™ Onda requires
continued operation during power mains
interruptions, it is recommended that the
Keratron™ Onda uninterruptible power supply
or a battery.

Not applicable
Power frequency magnetic field should be at
The equipment does not contain level characteristic of a typical location in a
any
magnetically
sensitive typical commercial or hospital environment.
components.
Portable and mobile RF communications
equipment should be used no closer to any
3 Vrms
part of the Keratron™ Onda, including cables,
than the recommended separation distance
calculated from he equation applicable to the
frequency of the transmitter.
Recommended separation distance:
3V/m
d= 1.2 P
d= 1.2 P 80MHz to 800 MHz

d= 2.3 P 800MHz to 2.5 GHz
where P is the maximum output power rating
to the transmitter in watts (W) according to
the transmitter manufacturer and dis the
recommended separation distance in metres
(m)
Field strengths from fixed RF transmitters, as
determined by an electromagnetic site surveya
, should be less than the compliance level in
each frequency range. b
Interference may occur in the vicinity of
equipment marked with the following symbol:
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NOTES
UT is the a.c. mains voltage prior to application of the test level
Note 1: At 80 MHz and 800 MHz, the higher frequency range applies.
Note 2:
These guidelines may not apply in all situations. Electromagnetic
propagation is affected by absorption and reflection from structures, objects
and people.
a
Field strengths from fixed transmitters, such as base stations for radio
(cellular/cordless) and land mobile radios, amateur radio, AM and FM radio
broadcast and TV broadcast cannot be predicted theoretically with accuracy.
To assess the electromagnetic environment due to fixed RF transmitters, an
electromagnetic site survey should be considered. If the measured field
strength in the location in which the Keratron™ Onda If the measured field
strength in the location in which the Keratron™ Onda should be observed to
verify normal operation. If abnormal performance is observed, additional
measures may be necessary, such as re-orienting or relocating the
Keratron™ Onda.
b
Over the frequency range 150 kHz to 80 MHz, field strengths should be less
than 3 V/m.

Cod. 161401EN

5-11

2015-03-27 Rev.C

Keratron™ Onda

Installation and operating manual

OPTIKON 2000
5.3.3

RECOMMENDED SEPARATION DISTANCES BETWEEN PORTABLE
AND MOBILE RF COMMUNICATION EQUIPMENT AND THE KERATRON™
ONDA UNIT

The Keratron™ Onda is intended for use in an electromagnetic environment in which radiated
RF disturbances are controlled. The customer or user of Keratron™ Onda can help
preventing electromagnetic interference by maintaining a minimum distance between
™
portable and mobile RF communications equipment (transmitters) and Keratron Onda as
recommended below, according to the maximum output power of the communications
equipment.

Separation distance according to frequency of transmitter
(m)
Rated maximum
da
80
MHz
to 800
da 800 MHz to 2.5
output power of
150 kHz to 80 MHz
MHz
GHz
transmitter (W)
d= 1.2 P
d= 1.2 P
d= 2.3 P
0.01
0.12
0.23
0.12
0.1
0.38
0.38
0.73
1
1.2
1.2
2.3
10
3.8
3.8
7.3
100
12
12
23
For transmitters rates at maximum output power not listed above, the recommended
separation distance in meters (m) d can be estimated using the equation applicable
to the frequency of the transmitter, where P is the maximum output power rating of
the transmitter in watts (W) according to the transmitter manufacturer.
NOTES
Note 1-At 80 MHz and 800 MHz, the separation distance for the higher frequency
range applies.
Note 2-These guidelines may not apply in all situations. Electromagnetic propagation
is affected by absorption and reflection from structures, objects and people.
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5.4

LIGHT EMISSION

The Keratron™ Onda contains various light sources.
According to standard IEC 60825-1:1993 + A1:1997 + A2:2001 the Keratron™ Onda
is a Class 1 LED unit.
Under any operating condition the maximum power emitted is less than the values
indicated in the table below :

Operating condition

Topography

Topo-Aberrometry

5.5

Wavelength

Power emitted

- peak -

- Pmeas-

738 nm

< 1mW

591 nm

< 1mW

738 nm

< 1mW

852 nm

<0.5 mW

CIRCUIT DIAGRAMS

OPTIKON 2000 S.p.A. will make available on request circuit diagrams , component
part lists, descriptions, calibration instructions, or other information which will assist
the qualified technical personnel to repair those parts of equipment which are
repairable.
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5.6

COMPOSITION

MODULE
™

Keratron Onda

CODE
161401

DESCRIPTION
Topograph Aberrometer equipped with
“windows like” user interface with 7”
touchscreen display. Supports a connection
with a PC by means of Ethernet with crossed
or wireless (currently being deployed). Cone
with 26+2 mires with both visible and infrared
illumination.
The standard accessories include support
surface, screws to be tightened with the
appropriate wrenches, chin-rest, plastic touchpen , wheel cover, user manual, sphere,
calibration sphere and target, power cable,
and crossed LAN cable.
Keratron™ Scout software (version 4.4.0 and
subsequent versions) for connection with
external PC (not provided)

5.7

SOFTWARE DESIGNER

Both the Keratron™ Onda software in the unit and the Keratron™ Scout software in
the PC communicating with the unit are products of Optikon 2000 S.p.A. For
questions regarding updates and reporting errors or corrections, please contact:
Optikon 2000 S.p.A.
Via del Casale di Settebagni, 13
00138
Rome
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5.8

NOT SUPPLIED ACCESSORIES

Computer (minimal
requirements):

Pentium IV (1 GHz) or superior
RAM 1Gbyte Mbyte (absolute minimum, expandable)
100 GBytes Hard Disk (minimum)
CD Rom driver
SVGA video board with video mode at least 1024x768
pixels, true-color (16-32 bit)
Ethernet or Wi-Fi (currently being developed)
Windows XP™/Vista™/Windows 7™ 32/64 bit

Hardware requirements

The Personal Computer, connected by means of the
Ethernet port to the device, does not power the device
itself in any way or in any configuration. In any case,
Optikon 2000 S.p.A. advises using PCs powered with
mains power of 100/240 V 50/60 Hz with minimum
absorption of 1.8 Amp.
Compliance with standard EN 60601-1 or compliant
with EN 60950 class II (refer to electrical warnings,
section §3.3)

Printer

Color Graphic

Monitor

Minimum resolution 1024x768

Paper tissues for the chin-rest
(6 in Fig. 5.1)

Sterile and/or biocompatible disposable paper
tissues (refer to section 10.1.1 “Cleaning and
disinfection”)

NOTE:
The Keratron™ Onda system can function in conjunction with a PC and relative
peripherals. The PC system (including the monitor and any additional peripherals) to
be connected to the device must be in compliance with Standard EN 60601-1.
Refer to Electrical warnings (refer to section §3.3)

TRADEMARKS:
Windows 2000, Windows XP, Windows Vista, and Windows 7 are registered
trademarks of Microsoft Corporation
Access is a registered trademark of Microsoft Corporation
Keratron™ is a registered trademark of Optikon 2000 S.p.A
Cod. 161401EN
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6
6.1

INSTALLATION
INTRODUCTION

This section details a recommended installation procedure for the Keratron ™ Onda.
Follow the installation and operating instructions carefully in a step by step manner
and, within a short time, you will have gained all the knowledge needed for
successful operation of your Keratron™ Onda.

6.2

UNPACKING AND INSPECTION

The unit has been packed to reduce the risk of damage during shipping to a
minimum. Open the package and examine the components. When opening the
package, handle all the components with maximum care. When cutting the packing
material, be careful not to damage the contents. If the package or contents are
damaged, notify the carrier (post office, railway or shipping agent) and Optikon
2000 as soon as possible. Check that the contents correspond to those indicated
on the attached shipping documents. Immediately report any discrepancies to
Optikon 2000 S.p.A..
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6.3

INSTALLATION PROCEDURE

After the Keratron™ Onda has been placed on the support surface and the wheel
protection covers have been placed in their position, the connections are to be
made to the power supply and, if necessary, to a personal computer.
As shown in the figure, remove the plastic cover located on the front of the
instrument.

Figure 6-1: Removing the front cover

Starting from the left side it is possible to use the label (Figure 6-2) to identify the
socket for the LAN connection, the socket for the power supply cable, and a socket
for the USB connection or optional Wi-Fi key.

Figure 6-2: Connector housing label

The cables are inserted from beneath the table through the appropriate hole in the
support surface itself and attached in such a manner as to give them a sufficient
amount of play to avoid both obstruction and pulling during all of the movements of
the X-Y-Z cart.
Connect to the power outlet only the power cable provided or a cable with
equivalent safety characteristics.
An external personal computer can be connected directly to the Keratron™ Onda
using the Ethernet LAN “crossed” cable provided, or an equivalent cable (see §9.4).
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Alternatively, if the personal computer is already connected to a local network, the
Keratron™ Onda can be implemented as additional terminal (client) using a
standard LAN or Wi-Fi cable (see §9.5).
When the Keratron™ Onda and a PC or network are connected by means of a LAN
cable, it is good practice to use a network, PC, monitor and related
accessories with class II insulation in accordance with standard EN60950
(represented by symbol ), or that are in conformity with standard EN 606011; otherwise connect the PC to a power outlet that is separate from the one to
™
which the Keratron Onda is connected.
Whenever the Keratron™ Onda is connected to a PC or locale network for which it
is not known with certainty whether the previously cited standards are being
observed, the patient could be exposed to excessive dispersion currents (refer to
section §3.3 Electrical warnings).
To make the wireless or cable connection efficient, the network parameters must be
configured. The procedure is described in sections §9.4 - §9.5.
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7
7.1

USING THE KERATRON™ ONDA
INITIAL SCREEN

The Keratron™ Onda is turned on by placing the power switch (1 in Figure5-1) in
the “I” position. After a few seconds the user will see the screen shown below in
Figure 7-1, and at the same time an automatic procedure will be initiated to check
the motors (“Motor Diagnosis”).

Figure 7-1: Keratron™ Onda initial screen

It shows in an intuitive manner not only all of the instrument’s measurement
functions, but also the configuration and accessories functions (Settings) and the
topography calibration functions (Calibration).
The touch-screen allows you to select the desired function by touching the screen
using the provided plastic touch-pen or another pen with a rounded plastic tip,
specifically designed for use with touchscreens.

NOTE: the use of another type of pen or instrument could irreversibly damage the
touchscreen.
If the “Motor Diagnosis” procedure is not completed successfully, a warning
message will appear superimposed on the initial window (Figure 7-2) and the
operator can repeat the test.
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Figure 7-2: Possibility of repeating the test
Calibration and inspection of the motors

Once the test has been performed again, if the procedure does not reveal any
errors, the user may proceed by pressing the “Continue” button or waiting for the
software to proceed automatically after approx. 5 seconds (Figure 7-3).

Figure 7-3: Repetition of the “Motor Diagnosis” test
was successful

If, instead, conditions exist that cause the test to indicate some problem, the
message will be the one shown in Figure 7-4. At this point it is possible for the
operator to repeat the test by means of the “Retry” button, or the “Continue” button
can be pressed to exit the window.
IMPORTANT:
If the “Motor Diagnosis” indicates some problem or error, the software will prevent
the use of the Topoaberrometry, Aberrometry and Accommodation functions for
reasons of safety.
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Figure 7-4: The “Motor Diagnosis” test has detected a precision error
in the positioning of the motor

7.2

TOPOGRAPHY CALIBRATION [CALIBRATION]

Selecting [Calibration] on the touchscreen [Calibration] accesses the section
regarding the calibration of the instrument for topography.
The provided aluminum disk (calibration target shown in Figure 7-5) and
calibration sphere, Figure 7-6, are necessary for this operation.

Figure 7-5: Calibration target
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Figure 7-6: Calibration sphere

The entry screen requires that the calibration target be positioned as shown in
Figure 7-7. Pressing the [OK] button causes the machine to perform an initial
reading of the photoelectric cells that are free of obstacles.
If the operator presses the [Abort] key, the Keratron™ Onda returns to the initial
screen, exiting calibration.

Figure 7-7: Request for positioning the
calibration target in front of the cone

If the space between the photoelectric cells is not free, but is instead occupied by
the calibration sphere, for example, the software could report the improper action
by means of the message shown in Figure 7-8.

Figure 7-8: Warning message if the measurement with
the calibration target was not successful
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Otherwise the message in Figure 7-9 requires the removal of the “target” and the
positioning of the “calibration sphere,” which is to be inserted in one of the two chinrest’s holes for accessories and adjusted to the height of the eye.
On the back of the “sphere” is glued a label (Figure 7-10) that lists, next to the word
“Sphere,” the diopter power of its front surface. If that value is different from the one
listed in Figure 7-9, it must be corrected using the two light blue arrows.

Figure 7-9: Transcription of the calibration sphere diopter power

Figure 7-10: Label on the calibration sphere

If the operator presses the [Start] key, the calibration proceeds through 6 steps: the
first 3 are the acquisition of the calibration sphere by means of the pair of “Near”
photoelectric cells, and the subsequent 3 by means of the pair of “Far” photoelectric
cells (Ref. §5.1.2).
As these operations are identical, for the sake of brevity only one of the six steps
will be presented as an example.
When [Start] is pressed, the monitor will appear as shown in Figure 7-11: the
screen shows the live image from the video camera (1), and the relative position of
the photoelectric cells in relation to the corneal apex is shown by the arrows (3) and
by the figure (2). When the eye is in the correct position, the word OK in the middle
in (3) becomes red and the associated audible signal will assume a characteristic
rhythm and frequency. Then the operator can press the joystick and acquire the
image of the rings.
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During all of the steps it is always possible to press the [Abort] button (4) and
return to the initial screen shown in Figure 7-1.

Figure 7-11: Screen during calibration

After you have acquired the image, only for the first of the six steps, the operator is
requested to confirm whether the acquired sphere appears clean and free of dust
grains (refer to Figure 7-12).

Figure 7-12: Check that the calibration sphere is clean

If the operator confirms that it is clean, pressing [Yes] will cause the software to
trace the 28 mires, and the screen will appear as shown in Figure 7-13, where the
operator must verify that the reconstruction of the rings, at the edge of the mires, is
complete and lacks any exclusions.

Figure 7-13: Reconstruction of the rings
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Otherwise, if the [NO] button is pressed, you will return to the screen shown in
Figure 7-9.
The message “Step 1 of 6” informs the operator of the current calibration step. The
described sequence is repeated another 5 times until the concluding message
appears (Figure 7-14).

*
Figure 7-14: Final calibration screen

NOTE:
In the calibration steps during the various acquisitions of the calibration sphere, it is
advisable to first use the joystick until the middle OK arrow (3 in Figure 7-11) lights
up in a stable manner, and THEN press the button to acquire the image. Avoid
reaching the OK position with the button already pushed down.

IMPORTANT:
It is good practice to repeat the calibration daily when you turn on the Keratron ™
Onda. However, it is indispensable to perform the calibration after the instrument
has been installed or any time it is moved or cleaned.

IMPORTANT:
The calibration of the aberrometry is performed in the factory and cannot be
repeated by the user.
However, it is suggested that the operator periodically verify, with the same
frequency as topography calibration, the consistency of performance by
measuring the provided calibration sphere as described in section §7.2.
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7.3

SETTINGS

Selecting on touchscreen function Settings allows you to access a window that lists
which firmware and software versions are present on Keratron ™ Onda or configure
several options of the unit itself.
In the About folder, in addition to the unit's serial number, you will find listed the
version and checksum of the software components of the user interface (Onda.exe
and Onda.dll). The same information is listed for the resident firmware in the unit’s
electronics. Optikon 2000 S.p.A. can be consulted as the software designer of all of
these applications.

Figure 7-15: Information on the About folder

After making any changes, the options can be confirmed by pressing the [OK]
button or they can be cancelled by pressing [Abort], which will return you to the
initial screen (Figure 7-1).
In the General (Figure 7-16) folder the appropriate cursors can be used to modify
the volume of the system’s loudspeaker (Audio Volume Control), the intensity of the
LCD’s backlighting (Backlight LCD) and the light intensity of the fixation target
(Fixation Target).
There are also three buttons that enable you to access the touch screen calibration
procedure, the motor diagnostics and change the date and time. This information
will be included in the PDF printouts.
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Figure 7-16: Configurations in the General folder

Specifically, selecting option [Motor diagnosis] will initiate the same procedure
executed at the time of startup (refer to section §7.1). If the calibration as well as
the precision, dynamics, and responsiveness tests are completed successfully, the
message shown in Figure 7-17 will appear on the screen.

Figure 7-17: The motors test procedure
has been completed successfully

The operator can end the operation by pressing “Continue” or waiting for the
message to disappear automatically after approximately 5 seconds.
If one of the tests is not completed successfully, the window will appear as
described in Figure 7-18, requiring service. As described in section §7.1, the
software will prevent the use of topo-aberrometry and aberrometry.

Figure 7-18: The motors precision test
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was not completed successfully

Option [Service] in Figure 7-16 is intended to be used under the supervision of
Optikon 2000 S.p.A. personnel or personnel authorized by them for updates or
internal tests of the unit’s functioning.
In any case, the option is protected with a password to prevent accidental access.
Any attempt to access this section violates the terms of the warranty.
The Network (Figure 7-19) folder contains the configuration for the direct Ethernet
connection with an external PC (Remote host IP ; Remote port), by means of a
“crossed” cable or by means of a local network (Remote Computer Name ; Local
TCP/IP Settings).
For further information on how to configure the external PC (in the first case) or
change the local settings (in the second case), refer to sections § §9.4 or §9.5.

Figure 7-19: Configuration for the connection to
a PC by means of Ethernet

NOTE:
If a direct connection is used and the parameters are changed in Figure 7-19, it will
also be necessary to set the same configuration on the external PC. If a local
network connection is used, it will be necessary to ask the network administrator to
appropriately change the TCP/IP local settings.
Unless this operation is performed by personnel with specific training on PCs or on
LAN configuration, it is advisable not to modify the values shown in this page.
If case of doubt on the changes applied, it is advisable to reset the factory values
by pressing [Factory default].
In the Topo Aberrometry section (Figure 7-20) it is possible to configure the
dynamic pupillometry. The “Send pupillometry video” function makes it possible to
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create a film lasting approximately 1 second that is sent to the PC at the time of
each acquisition.
In the “Quality” section it is possible to choose the frequency and, therefore, the
size of the film to be sent to the external PC.

Figure 7-20: Topo-Aberrometry options folder

Furthermore, it is possible to configure several parameters for the image of the
patient’s refraction and for the scales used in the image of the wavefront and the
starting mode for the topo-aberrometric acquisitions with ’”Auto RX” and/or
“Fogging” (see Section §7.6). We recommend keeping as default “Auto RX” and
“Auto RX turn off” active. The latter option prevents repeating the AutoRX when
more than one consecutive topo-aberrometric acquisition is carried out on the same
eye.
It is finally possible to pre-set if the pupil for which the patient's refraction is
calculated should be the last selected one or the photopic one (calculated from the
VL map).
In section Print/Process (Figure 7-) you can choose between the printers installed
and connected to the UBS port of the Keratron Onda, and set the text print mode
(only refractive and keratometric data) or graphic print mode (screen printing).
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Figure 7-21: Printer selection in the Print/Process folder

In section Localization (Figure 7-22) you can set the language of the Keratron™
Onda software by choosing one of the available languages.

Figure 7-22: Selection of the language in the Localization folder

NOTE:
In this manual, controls and messages are shown in English, which is the default
language. The position and meaning of the messages and controls is the same in
all languages.
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7.4

CORNEAL TOPOGRAPHY [TOPOGRAPHY]

If the unit has not been previously calibrated (refer to “Calibration” in section §7.2),
pressing [Topography] on the initial screen will cause the following message to
appear:

Figure 7-22: Message that calibration is missing

Otherwise, pressing the button on the joystick will cause a topographic acquisition
to be initiated, and the screen will appear as shown in Figure 7-23.
NOTE: To stop it at any time, you simply need to press [Abort] in the upper lefthand corner.
The screen in Figure 7-23 shows the live image of the patient’s eye (1). In the lower
left-hand corner of the image (2), a position sensor detects and indicates whether
you are acquiring the right or left eye.
Pressing (3) or (4) on the touchscreen allows you to select which pair of
photoelectric cells (“Near” or “Far,” refer to section §5.1.2) is to be used in the
EPCS. This choice is made at the beginning of each test (max. 8 images, all at the
same operating distance), otherwise all of the previously acquired images will be
deleted.

Figure 7-23: Topography: Live view
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In (5) and (6), together with an audible signal, is shown the relative position
between photoelectric cells and corneal apex. The lower LED, with an arrow
pointing up (▲), indicates moving closer to the eye, while the upper LEDs, with
arrows pointing down (▼), indicates moving away from the eye; if the arrow
changes direction and points up, this means that the exact focus point has been
passed. When the OK indication lights up, this means that you have reached the
correct focus. These indications are accompanied by distinctive audible signals that
allow you to concentrate better on the positioning of the eye rather than on the LED
indicators.
Pressing the joystick in the OK position will cause the software to proceed to
acquire the image and the stop image will appear on the screen.
In topography with the Keratrons, for image acquisitionit is not indispensable to
perfectly center the rings with the cross, since a specific algorithm adequately
compensates for the lateral movement within the first 2-3 mires. Instead it is
necessary to move forward, always moving slowly, near the right distance from the
corneal apex, avoiding hitting the patient with the mires cone, then asking him to
blink and then open both eyes very wide. avoiding hitting the patient with the
mires cone, then asking him to OK position and press the button within a few
seconds, so as to avoid breaking the lacrimal film and to avoid eyelash effects
(refer to the last page of the manual). If the patient blinks, discard the photograph
using [Discard] (7) in Figure 7-23 and repeat the operation.
Pressing TBUT (8 in Figure 7-23) prepares the acquisition for the measurement of
“Tearfilm Break Up Time”. Using the Scout software, on the PC open the relative
acquisition window (icon with “red tear”, or menu “Acquire Tear BUT Keratron
Onda/Keratron”). Then instruct the patient to blink and keep the eyelids wide open,
and acquire in OK position like a normal topography. Finally, keep the eye as
centred as possible and at the OK distance for 15 consecutive seconds. During this
interval, a sequence of 16 videokeratoscopes at a distance of one second is taken
and transmitted to the PC window. For further details on viewing and archiving this
sequence, see Help in the Scout software.

NOTE:
Be careful not to hit the patient with the cone when moving the Keratron ™ Onda
forward. To this end, instead of sitting behind the display, it is advisable to
constantly observe from above the position of the cone with respect to the eye.
Adjust the XYZ cart so as to prevent the cone from hitting the patient's nose or
eyebrow. Adjust the height of the table and the chin-rest to obtain a position that is
as stable as possible.
After acquiring an image, press [Process] (1) to cause the image itself to be
processed, and the rings will appear at the edges of the reflected mires as shown in
Figure 7-24. This operation makes it possible to immediately discard images altered
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by lumps in the lacrimal film or accept them to be corrected with the Scout’s "points
editor".
Pressing [Photo] (2) will cause the rings to be hidden. Pressing [Rings] (4) will
cause them to reappear.
The processed images can be shown with an absolute or axial color scale map of
the curvatures by pressing [Curvature](4) or [Axial] (5) respectively.

Figure 7-24: Reconstruction of the rings
on an acquired image

After acquiring the image, it is possible to send it to the external PC by pressing
[Accept] (6) even without having processed it. This same action can be taken by
pressing the button on the joystick.
If the PC is connected, begin the data transfer as shown in Figure 7-25; if it is not
connected, the message shown in Figure 7-26 signals that there is no connection
or, more simply, that the acquisition window in the “Scout” software has not been
opened.

Figure 7-25: Sending data to the external PC
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Figure 7-26: The external PC is not present

In both cases the Keratron™ Onda asks the operator whether the image must be
discarded or stored locally for subsequent transfer. The maximum number of
images that can be stored locally is 8.
If you respond [Yes], from that time on will appear an indicator (1 in Figure 7-27)
that keeps count of the number of images stored locally and a button [Send to PC]
(2 in Figure 7-27) o be pressed at the end of the test to send the entire sequence of
images to the external PC all together at the same time.

Figure 7-27: LCD with locally stored image

In practice the operator can acquire up to 8 images in rapid succession, transmitting
them to the external PC with the button on the joystick itself, or stop to process
them locally and decide what to do with them later.
Figure 7-28 shows, for example, the image of the calibration sphere with the
curvature map.
On the right side of the screen are listed the values of power or curvature in
diopters (Power), the distance from the centre in mm (Distance), the curvature
radius in mm (Radius), the meridian (Meridian) and the height (Height) of the point
shown by the pointer that can be easily placed on the curvature map. Also present
are the Sim K with the maximum (red) and minimum (blue) curvature axes and the
astigmatism (Diff.), the dimension of the pupil (Pupil) and its offset (Offset) from
the vertex in mm and the E-values, with eccentricity and apical radius (in mm), on
the respective meridians, curved (red) and flat (blue).
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Figure 7-28: Image of the curvature map

If the "Scout" window is open and you press the print symbol on the upper bar (1 in
Figure 7-28), it is possible to print the screen using the preset printer of the PC.

7.5

TOPO-ABERROMETRY [TOPO-ABERROMETRY]:
ACQUISITION OF IMAGES

Selecting [Topo-Aberrometry] on the initial screen will cause you to access the
combined aberrometry and topography function.
When entering topo-aberrometry, it is necessary to wait a few seconds for the
recalibration of the motors of the optics, which compensate for the refractive error
(defocus) and the accommodation (fogging) of the eye.
Press the joystick to initiate the acquisition, like the topography (section §7.4). On
the display will appear the live image of the patient’s eye as shown in Figure 7-29.
To stop it, press [Abort] in the upper left-hand corner.

Figure 7-29: Elements comprising the Topo-aberrometry screen
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On the screen in Figure 7-29, in addition to the live image, appear the following: the
indication of the OD/OS eye under examination (1), the position of the band of the
superluminescent diode (SLD) indicated by a yellow circle (2), the wavefront
sensor) image (3) , and the indication of the distance from the eye by means of the
EPCS (4), with the selection of the pair of Near or Far photoelectric cells (5).

Figure 7-30: Warning for the deletion
of the previous acquisitions

NOTE:
This choice is made at the beginning of each test (max. 8 acquisitions, all at the
same operating distance), otherwise all of the previously acquired images will be
deleted. (see figure Figure 7-30).

At the beginning of the test it is necessary to compensate for, as well as possible,
any refractive error (sphere-equivalent, that is defocus) of the eye under
examination or to initiate an automatic search of the refraction (Auto RX). In fact, a
high degree of defocus results in a reduction in the measurable range, which
instead should be kept at a dimension that is large enough to contain the pupil.
The measured defocus will be used also as starting value for searching the
accommodation (fogging) to the remote point of the eye or to a closer point (see
Sections Figure 7-32, and §7.8).
If the refraction is known, you can proceed by moving the cursor (7) near the
desired defocus value (listed in the bottom left-hand corner) of between
approximately -11 and +6.5 D.
Otherwise, if button [Auto RX] (6) is yellow (it can be set as “default” in “Settings” or
pressed), the defocus automatic search is enabled.
The search is initiated by centering the eye and pressing the joystick’s button at the
OK distance, like for a normal topography.

Figure 7-31: Aberrometry target
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During the measurement the patient must look at the fixation target (Figure 7-31).
In this manner an alignment is created between the axis of the eye to be examined
and the topo-aberrometer axis. The other eye must not be closed and, if possible,
should stare at an object that is not lighted much or a wall in the distance. The room
must be dark and the patient adapted to scotopic or mesopic conditions for
maximum dilation of the pupils.
At the end of the defocus automatic search, that may require up to 4 steps, if the
™
[Fogging] button is enabled (yellow), Keratron Onda performs a progressive focus
of the target, both at closer and larger distance, that continues until part of the far
accommodation is released (“Fogging”).

Figure 7-32: Screen displayed during the “fogging” phase. The chart shows the accommodation response of the
patient. The values in diopters refer to the previously measured or set defocus (ex. -5D).

At the end of each or both “Auto RX” and “Fogging” operations, if the eye has not
moved too much and is still within the "far-near" range, the acquisition starts
automatically. Otherwise, the Keratron™ Onda displays the message Figure 7-33.

Figure 7-33: Screen displayed at the end of the defocuscompensation
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In topo-aberrometry the “wavefront” sensor image is shown next to the topography
image, thereby allowing the operator to understand whether the retinal reflection is
adequate or whether it is necessary to center the image so that the SLD band
correctly enters the pupil area. Any corneal reflections can be avoided by keeping
the vertex (center of the rings) outside of the circular zone of the SLD band
specifically indicated on the monitor (refer to the example in Figure 7-34), an area
which, in any case, must fall in the pupil, otherwise the reflection and the “wavefront
sensor” image itself vanish.

Figure 7-34: Presence of corneal reflection

7.6

TOPO-ABERROMETRY: ACQUIRED IMAGE

As soon as the topo-aberrometry is acquired, the screen shown in Figure 7-35 or
Figure 7-37 will show three images. The first to the left, taken immediately after the
LEDs light up while the pupil is still dilated, is normally used for the topography. The
second, taken after approximately 800 msec, is normally used for photopic
pupillometry. The third is the wavefront image.
If the images are visibly moved or contain artifacts, they can be discarded
immediately by pressing [Discard] and returning to the acquisition status. Otherwise
you can process them or send them to the external PC.
During acquisition, if the patient’s eye moves too quickly away from or toward the
ideal focus point in relation to the mires cone, the software indicates the unreliability
of the acquisition by means of the message in Figure 7-35. After pressing [OK],
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Figure 7-35: The acquired image is too far away

the images are marked with the message “Image not suitable for CT processing”
(that is image not suitable for topography) as indicated by the arrows in Figure 7-36

Figure 7-36: Images are marked as
as not being suitable for corneal topography processing

In these cases, to prevent artifacts, it is advisable to discard the images using
[Discard] and repeat the acquisition.
As noted above, after the topo-aberrometric images have been acquired, it is
possible to process them locally or transmit them to the external PC for processing
and/or filing following the test.
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Figure 7-37: Topo-Aberrometry at the end of the acquisition

The images are sent to the external PC with the command [Accept]. The
Keratron™ Scout program must be running on the external computer, with the
acquisition mode selected. The transfer occurs as already described in the section
Topography (section §7.4).
The local processing is initiated by means of the command [Process All]. After a
few seconds the display appears as shown in Figure 7-39.
It is possible to choose various images by pressing on the buttons that are now
enabled. For example, in Figure 7-38, pressing [Curvature] to the left shows the
corneal topography curvature map with relative Sim K and the data of the photopic
pupillometry shown in the central image (VL Pupillometry). To the far right we have
the wavefront image. Pressing [Axial] will cause the corneal topography axial image
to appear.
Selecting the [Pupil] button will cause to appear in the first two images the pupil in
the scotopic condition (infrared light) and in the photopic condition (image after
approximately 800 msec with visible light).
Pressing [Rings] will cause the reconstructions of the rings to be superimposed on
the photos of the eye in infrared light condition and in visible light condition.

Figure 7-38: Image of the corneal topography curvatures
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When as in Figure 7-39, you select [High Order], the corneal and ocular
aberrometries are displayed, with the image limited to the orders of the Zernike
polynomials from the third to the seventh order ( c33 , c31 …… c75 , c77 ).

Figure 7-39: Corneal and ocular aberrometries of the high
orders of the Zernike polynomials

Similarly [Low Order] displays only the lower orders of the Zernike polynomials
( c22 , c20 and c22 ), or sphere, cylinder, and axis.
[High+Astigmatism] groups together in the image all of the high orders plus the
two coefficients representing astigmatism ( c22 and c22 ).
[All orders] adds to the previous image also the coefficient regarding defocus ( c20 ).

Figure 7-40: Aberrometries of Figure 7-39 with verification
of the absence of discontinuity in the calculation of the gradients

Double clicking in the wavefront window allows us to verify that the gradients are
reconstructed correctly. If, like in Figure 7-40, there are no discontinuities inside the
pupil (yellow circle), their reconstruction is correct. Instead the Ocular WA map in
Figure 7-41 is suspicious, because the wavefront sensor image contains a corneal
reflection and fogging.
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Figure 7-41: Aberrometry with an intentional corneal reflection

Double clicking this image allows you to note the presence of exclusions in the pupil
gradient maps (Figure 7-42) produced by individual irregularities in the sensor
image.

Figure 7-42: Aberrometries of Figure 7-41 with
the image of the gradients

A panel in the lower central area of the screen (Figure 7-43) lists the following, in
order from highest to lowest:
1. The keratometric data Sim-k (the most curved meridian is red, the flattest is
blue) and the corneal astigmatism (Diff.) in diopters
2. The pupillar data Pupil (mm) (the most curved meridian is red, the flattest is
blue) or the diameter (Ø) and the movement (Δ) with respect to the vertex.
 The line IR (infrared) refers to the first image, with the pupil still
dilated (if correctly traced, it should correspond to that of the
aberrometry).
 The line VL (visible light) refers to the second image, with the pupil in
miosis after approximately 1 second of exposure to the light of the
yellow-amber LEDs.
3. The patient's refraction (Rx) measured at the cornea (vd=0) in
sphere/cylinder axis° and [defocus], that is: the sphere-equivalent. This
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measurement is obtained from the wavefront sensor, and its calculation can
depend significantly on the pupil, whose diameter can be selected with the
light blue arrows between 3 mm and the diameter that is actually measured
by the sensor.

Figure 7-43: Sphere, Cylinder, and Sphere equivalent

NOTE: Correctly interpret this data by selecting a pupil (generally between 3 and 4
mm), the resolution of the diopters, and the appropriate vertex distance (vd).
Furthermore, if the sphere is considerably incorrect from a myopic point of view, it is
very probable that the patient did not focus the target during acquisition. In this
case, try asking the patient to stare or “relax the gaze” of both eyes and try the
acquisition again.
If you click the pupil field, the cursor shown in Figure 7-44 displays. The cursor can
be used instead of the blue arrows to quickly select its diameter.

Figure 7-44: Cursor for a fast selection of the pupil diameter

By pressing each of the yellow buttons (Rx) in Figure 7-43, it is possible to
respectively set the pupil diameter on the one measured in the topography in
photopic conditions (VL) or in mesopic-scotopic conditions (IR), that is to the
maximum pupil diameter measured in the infrared range for aberrometry.
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NOTE : In the settings [Settings-Topo Aberrometry] (see Figure 7-20, on the right )
it is possible to set the photopic pupil as default instead of the last selected
diameter. In all cases, the pupil diameter for the Rx measurement will always range
within the minimum value of 2 mm and the maximum value of 7 mm or the one
actually measured in the sensor image (whichever is smaller).

If you use the touch-pen to press on touch screen for a longer amount of time, it is
possible to access the contextual menus that allow you to vary several parameters
of the displayed processed images.

Figure 7-45: Contextual menu for selecting different
scales for the Ocular Wavefront Aberration of the High Orders

For example, as shown in Figure 7-45 , in the window in which the Ocular
Wavefront is displayed, it is possible to select the interval of the image scale from a
range of values. Furthermore, the software automatically selects the values of the
scales simultaneously with the order of the Zernike polynomials that was selected
(for example, “High Orders” in Figure 7-45).

Figure 7-46: Contextual menu
of the patient’s refraction (Rx): selection of the cylinder sign
convention
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Using the dropdown menu that can be activated by pressing the touchscreen for a
longer amount of time, it is possible to modify the image of the patient’s refraction
(Figure 7-46). The cylinder can be displayed with positive, negative, or automatic
values; the vertex can be selected on the cornea (0 mm), at 12 mm or 14 mm
(Figure 7-47); and it is possible to select the resolution from among 0.01 mm, 0.12
mm, or 0.25 mm (Figure 7-48).

Figure 7-47: Contextual menu
of the patient’s refraction (Rx): choice of the distance of the vertex

Figure 7-48: Contextual menu
of the patient’s refraction (Rx): choice of the resolution

If the "Scout" window is open and you press the print symbol on the upper bar (1 in
Fig. 7-36), it is possible to print the screen using the preset printer of the PC.
By pressing the two “RX” buttons (2-3 in Fig. 7-36) it is possible to recalculate the
patient's refraction using the photopic (VL) pupil diameter or the scotopic (IR)
diameter, as calculated in the corresponding map.
Note: the pupil that is actually set is limited in the upper section to the one
measured by the wavefront sensor and in the lower section to 2mm.
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7.7

ABERROMETRY [ABERROMETRY]

By selecting the [Aberrometry] in the initial screen in Figure 7-1, it possible to
measure the aberrometry only, along with the refraction associated to it, without
using the corneal topography.
As compared to Topo-Aberrometry (see sections §7.5 and §7.6), this function
prevents the patient from suddenly switching the cone visible light on and enables
the operator to process and transfer the topography and pupillometry in a shorter
amount of time.
The acquisition of images (from the wavefront sensor only) for aberrometry is
identical to the procedure used for topo-aberrometry, described in section §7.5. The
controls and options displayed on the screen are the same. The only difference lies
in the fact that it is not necessary to select the pair of photocells for aberrometry,
because the distance is always “Far” (see section (5) in Figure 7-29 with Figure
7-49), which represents the most comfortable distance for the patient.

Figure 7-49: Aberrometry, acquisition of the image.

In addition, the aberrometry acquisition is enabled (both for the initiation with the
joystick button and for the acceptance at the end of the "fogging" phase) for a range
of distances from the eye that is wider as compared to the one used for topoaberrometry. This range also comprises the distances represented by the up/down
arrows, under "OK", that display on the right section of the screen; for example in
Figure 7-50 and Figure 7-51.
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Figure 7-50: Aberrometry acquisition, during the "Fogging" phase

After each image has been acquired and the elapse of the time required to process
the map, the acquired image in Figure 7-51 displays.
The left section of this screen shows the image acquired by the sensor, the
dimension of the pupil only (IR), measured in the mesopic-scotopic conditions of
the test, and the refraction measured at a pupil size, that can be selected using the
methods described in section §7.6 (Figure 7-43 and Figure 7-44).
The right section of the screen shown in Figure 7-51 shows the map of the wave
front. By pressing the buttons under the map, it is possible to choose whether to
display the high orders [High] of the Zernike polynomials, the low ones [Low], all the
orders [All] or the high orders with astigmatism [High+Astigm.].

Figure 7-51: Aberrometry, acquired image: results

The gradation of colours in the map of the wave front can be changed as shown in
Figure 7-45.
It is also possible to locally change the Rx refraction options, as shown in Figure
7-46, Figure 7-47 and Figure 7-48.
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At the end, the measured aberrometry can be printed or transferred to the Scout
software, up to a maximum of 8 aberrometries per test, similarly to topoaberrometries and topographies (see sections from Figure 7-25 to Figure 7-28).
NOTE : As compared to topo-aberrometry, aberrometry only does not include
topographic or pupillometric measurements, that are therefore not transmitted to
the external PC. For aberrometry, it is not possible to calculate the Rx refraction at
the photopic pupil size.

7.8

NEAR ACCOMMODATION MEASUREMENTS [TOPOABERROMETRY] AND [ABERROMETRY]

A button [Accom.] is present both in the Topo-aberrometry and Aberrometry
screens (9 in Figure 7-29). This button can be used to perform a "near"
accommodation, in addition to those described in sections §7.5 and §7.7 for "far
distances", that is at the maximum distance at which the eye being examined can
presumably accommodate (remote point or refractive error "defocus" = sphereequivalent, at VD=0, in diopters).
If you press [Accom.] (see Figure 7-52), the target "Stimulus" near focus displays
(asterisk in Figure 7-31), which can be set on any value ranging from -1D to -8D.
NOTE : for short-sighted patients, the distance of the remote point in metres is
inversely proportional to the "defocus" refractive error, measured with “Auto Rx” or
set manually, in diopters.
The preset near focus is equivalent to placing in front of the eye, ideally corrected
with a sphere-equivalent that has the same "defocus" value shown in the lower left,
the fixation target at a infinite distance (for 0D), at 1 m (for -1D), 50 cm (for -2D), 33
cm (for -3D), 25 cm (for -4D), etc.

Figure 7-52: Topo-Aberrometry, setting for near accommodation.
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If you choose a near accommodation, for example -3D (=33 cm =13”) then, after
the Auto Rx process (if [Auto Rx] is active) or just after pressing the acquisition
button (if the defocus has been manually set with the cursor), the "defocus" and
target focus are automatically increased by -3 diopters. At this point it is advisable
to ask the patient to try and fix the target (i.e.: the “asterisk” in Figure 7-31) and ask
him to confirm that it is focused, before acquiring the images with the joystick.
After the image acquisition has been completed, the upper section of the screen
shown in Figure 7-53 displays [Near@-3D] to remind the operator that the
wavefront map (Ocular WA) and refraction (Rx) of the eye being tested [OD|OS]
have been measured using a near accommodation at 33 cm = -3D, with regard to
the pre-measured or preset “defocus”.

Figure 7-53: Topo-Aberrometry, results of the near accommodation.

By repeatedly using this function with decreasing values for the stimulus, it is
possible to obtain and transmit to the external PC a sequence of measurements
like those shown in Figure 7-54. It is important to note that the accommodation
strain generally involves a progressive constriction of the scotopic pupil diameter, in
addition to an increase of the defocus from the myopic point of view. This may
affect the latter measurements.
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Figure 7-54: Topo-Aberrometries at several accommodations in the Scout software:
far accommodation 0D (∞) and near accommodation at 3.5D (30 cm) and 5D (25 cm).

7.9

ACCOMMODATION TEST [ACCOMMODATION]

By selecting [Accommodation] in the initial screen shown in Figure 7-1, it is possible
to run a test that repeatedly measures the eye's aberrometry, starting from the
"remote point" and at progressive near accommodation distances.
The amerotropy, that is the “defocus” (= sphere-equivalent, at VD=0) of the remote
point, that can be measured with [Auto Rx] or set manually with the cursor, is the
one shown in the lower left (ex. -2 D in in Figure 7-55).

Figure 7-55: Accommodation: parameters setting..
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By pressing [Parameters], it is possible to display the panel shown Figure 7-55 in
which it is possible to set the following parameters:
1. From = Starting accommodation. If = 0D, the first measurement will be
calculated using the "infinite" focused target or, more precisely, the premeasured or preset remote point. It is however possible to choose +0.5 or
+1 or +2 diopters “beyond the infinite" as starting value in order to verify that
this remote point corresponds to the actual one.
2. Step = The step in diopters between consecutive measurements. If the
values of “From” and Step” are changed, pane “Fogging (D)” in the lower
section shows the updated sequence of the measurements that will be
performed. NOTE: the allowed “Steps” depend on the value selected for
“From” (if different from 0D), because the measurements must include the
one performed at the remote point (0D), which is highlighted in green.
3. Nr. Of measures = Number of consecutive measurements. It is possible to
select from 4 to 8.
4. Stimulus interval = Duration in milliseconds of the stimulus used for each
measurement. The value must be chosen so that the patient has the time to
accommodate without too much effort.
5. Graphic X axis = “Fogging” or “Stimulus”.
 “Fogging” represents the target defocus referred to the remote
point, which is displayed in the “Fogging (D)” pane in the lower
section.
 “Stimulus” represents the absolute defocus of the target, which is
equivalent to the sum of the initial “defocus” + “Fogging” .
NOTE : Axis Y of the chart always shows the same “Stimulus”.
Pressing OK the set parameters are permanently stored in the Keratron™ Onda.
To start the sequence, it is sufficient to press the joystick button.
At this point, it is possible to decide whether to activate “Auto-Rx” (yellow button)
in order to automatically detect the “defocus”.
Alternatively, if the patient's refraction is know (because it can be acquired from a
previous “Auto-Rx” measurement), it is possible to use the cursor to set the
“defocus”, that is the refraction's sphere-equivalent to VD=0, and disable the
“Auto-Rx” (grey button).
To start the measuring sequence, it is necessary to frame the eye and press the
joystick button at the distance of OK. If “Auto-RX” is enabled, the test starts
automatically at the end of the “Auto-RX” phase; otherwise it starts immediately.
During the test, it is important to keep the eye centred so that the retinal reflection
image is visible and in order to prevent as much as possible spurious reflections
from the cornea and iris (in the upper left box).
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A label in the lower right and the chart on the left of the display show in real time
the "Stimulus" or "Fogging" being presented, followed by the accommodation
response measured for the patient. In ideal conditions, the curve of responses on
the chart (in red) should follow the green diagonal until the patient is able to
accommodate. Figure 7-55 shows the acquisition phase of the test for a longsighted patient.

Figure 7-56: Acquisition of an accommodation test.

After the acquisition is complete, a "Preview" of the aberrometric measurement
displays (Figure 7-57). These measurements are based on the central pupil area
that measures 1.74 mm only.
In this screen, it is possible to view the complete chart of the pupil's trend, from the
approximate Defocus and Astigmatism, and confirm the absence of artefacts,
using the image acquired by the sensor and the gradients at least in this central
area. It is possible to decide whether to repeat the test by pressing [Cancel] or
continue by pressing [Process].

Figure 7-57: Accommodation preview.

If you press [Process], the aberrometric measurements are reprocessed using a
pupil area with a diameter of 3.49 mm, provided that the actual pupil of the patient
is not smaller than 3.49 mm (Figure 7-58).
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Figure 7-58: Processing of aberrometries, with maximum diameter of pupil equivalent to 3,5 mm

At the end of the processing, it will possible to display on the chart the RMS value,
in equivalent diopters, of the aberrations selected with the buttons just below it and
the 8 maps with any of the options of the buttons in the lower right.
For example, the screen shown in Figure 7-59 shows the chart of the pupil diameter
trend and the maps of gradients X-Y. Figure 7-60 shows the defocus chart and the
maps of the low orders of the eye's aberrometry OW.

Figure 7-59: Results of the accommodation test: pupil chart and maps of gradients X-Y

By clicking on each of the maps (in the example of Figure 7-60, map 7, of the OW
measured at -8 diopters), it is possible to view the corresponding value of the
dimensions selected in the chart title (Defocus=5.24D in Figure 7-60) and, in the
lower central section, the Rx refraction of the map, calculated using the selected
VD settings, resolution and cylinders.
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Figure 7-60: Accommodation results: defocus chart and maps of the low order aberrations

If you use the touch-pen to press on touch screen on the maps for a longer amount
of time, it is possible to open the pop-up menus, like the one shown in Figure 7-61,
and change the scale of Y ordinates (astigmatism step in the example) and select
“Stimulus” or “Fogging” for axis X.

Figure 7-61: Astigmatism chart and chart scale options

The processed accommodation test can then be sent and stored into the external
PC, like other tests, though “all in one” format containing 4to 8 test measurements.
Consequently the test cannot be saved locally, but only transmitted, printed in the
preferred display combinations or deleted.
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8
8.1

TROUBLESHOOTING GUIDE
TROUBLESHOOTING

This section describes the messages that identify operating situations of the
Keratron™ Onda that have not been described previously in the manual.
Symptom or Message
™

Keratron

Onda does not turn on

Significance
The unit is not
correctly powered:
the power cable is
not connected or the
mains fuse has
burned out.
The circuit that
manages the beam
source (SLD) has
detected a fault and
has stopped
functioning.

Systematic critical error message of the
Microsoft operating system does not allow
proceeding with the topo-aberrometric
measurements.

Cod. 161401EN

Action
Check the power cable.
Replace the fuse (see
section § 10.3.2).
Turn the unit off. If the
problem persists after
turning the unit back on,
contact the Optikon
2000 S.p.A. Service
Department.

The motors for
defocus or fogging
compensation has
detected a
positioning fault.

Return to the initial
screen and restart the
test. If the problem
persists, contact the
Optikon 2000 S.p.A.
Service Department.

The space between
the mires cone’s
photoelectric cells
during the first
calibration step
(Figure 7-7) is not
free.

Repeat the calibration
with the target (Figure
7-5) positioned as
shown in Figure 7-7. If
the error message
persists, contact the
Optikon 2000 S.p.A.
Service Department.

At startup and on the
specific request of
the operator (refer to
section 7.3), a
calibration and a
motors precision test
are performed.

Repeat (“Retry”) the
calibration of the
motors. If the error
message is repeated,
contact the Optikon
2000 S.p.A. Service
Department.

Some of the system
files are irreversibly
damaged.

Restore the Hard disk
(section 8.2)
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8.2 RESTORING THE HARD DISK
Following the replacement of a hard disk or its necessary reformatting, the following
procedure must be observed to fully restore its topo-aberrometry software.
To proceed obtain a USB keyboard and Hub (USB 2.0 - High Speed). Connect the
keyboard and the provided USB key to the hub and the latter to the USB port located
under the front panel of the device. Make sure that the key has the same serial
number of the tool.
Turn on the topo-aberrometer and while the BIOS starts, repeatedly press [F11] until
the “Select boot device” screen in Figure appears.

Figure 8-1: Kontron (left) and Advantech: selection of the start device in BIOS

Select the USB device (not UEFI in case of Advantech board) using the keyboard
arrows and press “Enter”. A screen appears as shown in Figure 8-2.

Figure 8-2: restore software

Press [R] and then [C] to confirm.
The Hard disk restore screen appears. Follow the instructions on the screen.
Wait for the process to be completed; at the end, the topo-aberrometer will be
rebooted.
Wait for the Onda.exe software to be executed. The message shown in Figure 8-3
may sometimes appear; press [Yes] and restart VK.
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Figure 8-3: Notice to restart Keratron Onda

The procedure is to be considered completed. Run a standard calibration (section
7.2) and then a topo-abberometric examination to check all its features.
NOTE: If the key also contains an update of the Onda.exe software, this will be
automatically prompted at start-up as described in the procedure in the User manual
in section 9.12)
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9

SOFTWARE KERATRON™ SCOUT ON THE EXTERNAL
PC

9.1

INTRODUCTION

The Keratron™ Scout software (i.e. S/W Scout) does not require special instructions
because it is driven by an appropriate program is usually installed when you receive
the system.
The following precautions are recommended:
1. The PC must support the 32-bit version of the operating systems of the
Windows™ XP/Windows Vista™/Windows 7™ program.
2. The screen properties can be set in any mode, but it must be a “true color”
(65K or 16M colours). It is however recommended a screen size of at least
1024x768 pixels.
3. Do not alter any of the system files installed by the Keratron ™ Scout Setup
software, nor any file in the Database unless you have a specific
competence on the PC and LAN management. If such is the case, refer to
the Service Manual.
The update of the software of your Keratron™ Scout is easy and does not alter your
database, or your instrument calibration, or the user settings that are stored in the
hard disk.
You must first uninstall the previous version, and then install the updated version of
Keratron™ Scout Setup.
The most recent version can be downloaded, after you have registered, from the
website of Optikon 2000 S.p.A: http://www.optikon.com/.
NOTE :
You must have system administration (Administrator) privileges to install the
software.
NOTE:
A printer has to be installed and set as default before running the Scout.exe
software.

9.2

DOWNLOAD THE KERATRON™ SCOUT FROM THE WEB

Go to the Web site http://www.optikon.com/scoutmain.htm
Cod. 161401EN
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The procedure is different depending on if you are registered or not.
IF YOU ARE NOT REGISTERED


Click the hyperlink “Go to the registration page”



Fill all the items, and click the “Register Me” button



You will be enabled to download within 24 hours, receiving a confirmation email from Optikon 2000.

IF YOU ARE ALREADY REGISTERED


Click the hyperlink “Go to the download page”



When prompted, write your Username and Password, then click OK button.



Create an empty folder on your Hard-Disk (e.g. “C:\ScoutSW”)



Right-click on the hyperlink Setup.exe, choose “Save Target As” when
prompted and save it in the folder you have created.

9.3

KERATRON™ SCOUT SOFTWARE INSTALLATION

Both if you are installing the Keratron™ Scout from the Web and if you are installing
from CD, remove any previous Scout versions from your PC before install the
new Scout software.
If you are installing the software from the CD-ROM :


Insert the CD-ROM into the reader;



Wait a few seconds for the HTML page to load.



Choose the “English” hyperlink;



Choose the “Install Scout Rel xx.xx, for Keratron Scout & Keratron Bridge“
hyperlink;



Choose “Run” when prompted

If you are going to install the downloaded version:


Using the specific operating system function to navigate within the system
(Explore Resources or Manage Resources {XE “Manage Resources”} ), select
the folder containing downloaded files.
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Run the “Setup.exe” by double-clicking on it.

Independently if the installation has been made from CD or downloaded version, the
setup procedure could notify some messages, like DLLs version conflicts etc.
See the troubleshooting section in this manual for the proper action

9.4

CONFIGURING THE DIRECT ETHERNET CONNECTIONTO
THE EXTERNAL PC

To be able to communicate with the Keratron ™ Onda using the “crossed” Ethernet
cable directly connected to the unit, it is necessary to correctly configure the network
connection on the external PC on which Keratron™ Scout is running.
Therefore, it is necessary to take into consideration the network configuration of the
PC and the corresponding settings in Keraton™ Onda.
9.4.1

CONFIGURING THE PC IN WINDOWS XP

In the case of Windows XP, beginning from the desktop, select the following
sequence:
Start→Settings→Control Panel→Network connections

At the end will appear one or more icons of the network connections present on the
PC (Figure 9-1). Use the right mouse button to select the icon corresponding to the
network card that you want to use to communicate with Keraton ™ Onda. In the
contextual menu that appears, highlight the item Properties.

Figure 9-1: Example of window "Network Connections"
in Windows XP
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Figure 9-2 shows an example of a network connection. In the General folder at point 1
select “Internet Protocol (TCP/IP)” and press button Properties (2).

Figure 9-2: Network card protocols

In the new window (Figure 9-3) it is possible to set the communication parameters.
Select “Use the following IP address” (1) and in fields IP address (2) and Subnet
Mask (3) enter the following configurations:
192.168.0.140
255.255.255.0

Figure 9-3: Protocol configuration
TCP/IP in Windows XP

NOTE:
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The configuration shown in Figure 9-3 is compatible with the “Factory Default”
(factory settings) of Keratron™ Onda.
The address must be selected following specific rules and not randomly.
The configuration should be changed under the supervision of a network
administrator.

9.4.2

CONFIGURATION OF THE PC IN WINDOWS VISTA AND WINDOWS 7

In the case of Vista and Windows 7, the following is a possible configuration
sequence:
Start

→Control Panel → Display Network Status and Activity

At the end of the sequence, in the Sharing and network connections center window
select hyperlink Display Status (1 in Figure 9-4) for the network selected for the
connection.

Figure 9-4: Sharing and network connection center

Figure 9-5 shows the connection status of the selected network.
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Figure 9-5: Connection status
of the selected network

Pressing the Properties button (1) allows you to access the protocols window (Figure
9-6). In the Network folder use the mouse to select Internet Protocol version 4
(TCP/IPv4) (1), then press Properties (2).

Figure 9-6: Network card protocols

The final window permits entry of the parameters necessary for communication. As
indicated in Figure 9-7, select (1) Use the following IP address and enter the
numbers shown in the Figure (2 and 3).
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Figure 9-7: Configuration of the TCP/IP protocol
in Windows Vista/Windows 7

NOTE:
The configuration shown in Figure 9-7 is compatible with the “Factory Default”
(factory settings) of Keratron™ Onda.
The address must be selected following specific rules and not randomly.
The configuration should be changed under the supervision of a network
administrator.

NOTE:
To configure the network it is necessary to be in possession of system administrator
privileges (Administrator).

9.4.3

™

CONFIGURATION OF KERATRON ONDA

If you select Settings in the initial screen and the Network folder, it is possible to
display the Ethernet connection shown in Figure 9-8.
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Figure 9-8: Network configuration window
for Keratron™ Onda

The Remote Host IP (1) is the PC IP address used to exchange data with
Keratron™ Scout. If a direct Ethernet connection is used, this address is the one set
on the PC, as specified in sections §9.4.1 and §9.4.2. If it is necessary to change the
PC IP address, it will be necessary to enter the new address also in field Remote
Host IP on the Keratron™ Onda.
Network administrators can change the TCP/IP configuration of Keratron ™ Onda by
selecting button “Local TCP/IP Settings” (2 in Figure 9-8).
The functions available in this configuration are illustrated in section §9.5, that
explains how to configure Keratron™ Onda on a LAN network.
By pressing “Factory Default” (3 in Figure 9-8) it is possible to reset the original and
factory preset TCP/IP configuration.

9.5

CONFIGURATION OF THE CONNECTION TO THE
EXTERNAL PC USING A LOCAL NETWORK

The connection of Keratron™ Onda by means of a router, to an existing (wireless or
wired) LAN, should be performed under the supervision of the network administrator.
The following sections illustrate the preliminary operations to set the TCP/IP
configuration of Keratron™ Onda for networks that use a dynamic protocol for the
configuration of addresses (DHCP) and a static one.
9.5.1

AUTOMATIC CONFIGURATION OF THE ADDRESS (DHCP)

If Keratron™ Onda is connected to a network where addresses are changed
dynamically, it is possible to follow the procedure shown in Figure 9-9.
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Figure 9-9: Selection of the DHCP mode

If Keratron™ Onda has a wireless connection, it is necessary to enter the network
card you wish to use in the LAN card field. If DHCP has been configured for the
Remote Host Computer, it is not possible to identify it using a static IP address. In
this case, the assignment can be done using the name that displays on the LAN
network. By selecting the box shown in Figure 9-10, it is possible to display a virtual
keyboard and enter the name on touchscreen.

Figure 9-10: In DHCP it is possible to specify the computer name
used for the connection to Keratron™ Onda

9.5.2

CONFIGURATION WITH STATIC ADDRESS

Keraton™ Onda can be connected to a network using a static IP address following
the procedure shown in Figure 9-11.
The configuration fields (IP Address, Subnet Mask, Gateway…) must be completed
using the touchscreen.
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The values that have to be entered in these fields can be acquired from the Default
addresses. Considering that the configuration selected must meet the specific
regulations applicable to the network, it is strongly advisable to request the help of
the network administrator when completing these fields.

Figure 9-11: Setting the IP address
for Keratron™ Onda

Figure 9-12 shows an example of the subnet mask configuration.
NOTE:
The configuration parameters do not have default values. Therefore, it is advisable to
set the required values for all parameters
The existence of the network flow can be checked using field Status.

Figure 9-12: Setting the subnet mask
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The MAC Address, which is also called physical address, is a 6 byte code that is
uniquely assigned to each wired or wireless network card. It is sometimes necessary
to provide this address to the network administrator to allow him to authorise the
connection of Keratron™ Onda to an existing local network. This field cannot be
changed by the user.

NOTE:
It is always possible to reset the factory-set configuration by selecting “Factory
Default” (3 in Figure 9-8).

9.5.3

INSTALLATION OF THE WI-FI CONNECTION

Keratron™ Onda can be connected, using a wireless device connected to the USB
port behind the door shown in Figure 6-1, to the local network that uses address
automatically assigned by DHCP (§9.5.1) and static addresses (section §9.5.2). To
do so, it is however necessary to use an appropriate device and install its drivers in
Keratron™ Onda.
Please contact your local distributor for more detailed information regarding this
possibility and any limitations in your area.
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9.6

KERATRON™ SCOUT SOFTWARE STRUCTURE
Default database folder.
Scout Trialsets folder (void after first installation).
Keratron™ Scout system file. Pay attention to this folder!
Put here imported print-templates, and those you create
new
The SW puts here temporary files.

*.tb
Scout.ini
*.cnt
*.hlp
ScoutTSE.exe
Scout.exe
ScoutPad.exe
Test Scout.exe
Test Bridge.exe
Color.ini
Material.ini

Cod. 161401EN
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Toolbar settings
Software settings
Help contents files
Localized help files
Trial-set editor for Keratron™ Scout
lenses
Main program
Print template generator
Test tool Scout communication
Communication test tool for Keratron
List of available lens colors
List of available lens material
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9.7

CUSTOMIZING THE KERATRON™ SCOUT SOFTWARE

You can customize/change SW behaviour and toolbar buttons.
Change the SW behaviour using the “Options” window under the “Tools” menu.
Customize the toolbars simply right-click on it.

9.8

IDENTIFICATION OF THE SCOUT SOFTWARE VERSION

Figure 9-13: Splash screen of Keratron™ Scout

The Keratron™ Scout software version in use can be identified in several ways:




By means of the splash-screen shown for a few seconds when the
program is launched (Figure 9-13)
By selecting Online Help (?) from the main menu and then selecting
“Information on Scout”.
By using Explorer to enter the folder c:\Keratron and using the right
mouse button to select “Properties.” In the window that appears, select
“Version” (Figure 9-14).
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Figure 9-14: Identification of the version
of Scout

9.9

UNINSTALL KERATRON™ SCOUT SOFTWARE

We can imagine two different methods: the first one uses the Windows standard
uninstall procedure:
1. Start “Control Panel”
2. Click on “Add/Remove Programs” icon
3. Select the “Keratron Scout“ item.
4. Click on the “Add/Remove” button
5. Follow the instructions, if the uninstall procedure asks you to remove some
DLLs, click on the “Yes to all” button
The second one calls directly a specific unistall utility:
1. From Windows menu “Start” -> “Programs” -> “Keratron Scout”, choose
“Uninstall Keratron Scout” item
For both methods verify that these files has been really unloaded/deleted from the
PC.


C:\Keratron\Scout.exe



C:\Keratron\ScoutTSE.exe
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C:\Keratron\ScoutPad.exe



C:\Keratron\Test Bridge.exe



C:\Keratron\Test Scout.exe

Finally, restart your PC.

9.10

DESCRIPTION OF THE COMMANDS AND SCREENS OF
THE KERATRON™ SCOUT SOFTWARE

9.10.1 INTRODUCTION
In this section only the basic operations are described. For a more comprehensive
and updated description of the software functions, refer also to the HELP menu
(command or key “?” on the menu bar).
9.10.2 TRANSFERRING AN IMAGE FROM KERATRON™ ONDA
In the acquisition menu, select “From Keratron Onda” or click the icon on the Scout
software bar: “Acquire Onda images" and wait for Keratron™ Onda to send the data.
In the case of topo-aberrometry, the acquisition window shows some labels that can
be used to select the received images among the topographic, aberrometric and
pupillometric images.
The exams of unsatisfactory quality, those that have been clearly moved, or those
that were taken while the patient blinked can be eliminated immediately.
In the case of the unit’s first use by the operator, it is suggested to take 6-8
photographs of the same eye and check repeatability by means of the Acquire menu,
“Repeatability Check ” until a satisfactory result is obtained.
As a standard procedure it is advisable to take 3-4 photographs per eye to check
repeatability and to save the best one (or the best two).
9.10.3 How to process, print and save images
After acquiring and transferring the images, it is possible to process them by double
clicking each image that has not already been processed by the unit. It is however
advisable to process all the images using menu “Process All” or clicking the related
icon.
Processing a topographic image means analyzing the circular mires’ reflections on
the cornea to obtain a topographic map.
The rings centering and tracking is made evident in the Photo-process window. Here
you can check how and where within the map this has been made properly, without
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artifacts, and here you can intervene by adjusting processing conditions and/or
erasing bad tracks.
To select a graphical display, created automatically and displayed on the screen
during processing (including window Photo-Process), select “Options” from menu
“Tools”, then select “Processing””. In section “Default Map Type” select the desired
representation, then press OK.
Apart from that setting if, for instance, starting from an Axial map you want the
Curvature to be displayed, click on the above-mentioned map (the title bar is
activated) and then, from the menu, choose “Make” “Axial”
To activate the various types of keratometric data, choose “Options” from the “Tools”
menu. As an alternative, you can click on any map with the right button mouse and
just select “Options”.
The effect of a change in graphic options is immediately applied on all maps already
displayed on the screen, though it can take a few seconds.
Finally, select the “Save Test” menu or icon button.
Discard all images except for the best one for each eye. This will save space on disk
and will speed up the check.
If you did not do it before, fill in patient form. Always put the name and date of birth,
the sex, the group, diagnosis and operator (see Patient Form)
These keywords will be essential to find tests into selected groups, even when your
database would become huge.
To print the screen, simply choose from the “File” menu “Print Screen”. You can print
while in Acquisition mode only if the “Transparent printing” is enabled
To print one or more tests, both those saved and stored and those displayed on the
screen using print templates, by the “Print” menu or icon-button, or from the “Test
Manager”.

9.11

TROUBLESHOOTING KERATRON™ SCOUT SOFTWARE

9.11.1 KERATRON™ SCOUT SOFTWARE INSTALLATION
While the installation utility is copying Keratron™ Scout files in the PC hard disk, the
following message could appear:
THE FILE YOU ARE COPYING IS OLDER THAN THE FILE PRESENT IN
THE PC


In this case the first choice is to leave the newer file (already in the PC),
without overwrite it with the older version.
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After the installation check the proper working of software running and test Scout
program. If any error messages appears (Automation error, DLL xxx.dll not found,
etc.)”, the suggested actions are:


Unload the Scout software (see section §9.2).



Reinstall it overwriting the files when prompted.

9.11.2 THE FILE SCOUT.INI
This files contain all the settings you make using the “Option Panel”, and other
settings provided by the SW.
This file must be used if:
1. The SW hangs when starts.
When this occurs, try to rename “Scout.ini” (do not delete it!) and restart the
software.
2. Runtime error exporting tests.
When this occurs open the Scout.ini file and then, in the “[Export]” section, check
the “path” key, probably it is pointing to a network path not available at the
moment, or to an external drive not connected. Delete this row
“path=x:\nnnn\mmmm\” and retry.
9.11.3 SHARING THE KERATRON™ SCOUT AMONG SEVERAL OPERATORS
If more than one user performs tests with Keratron ™ Scout, how can I separate tests
to avoid confusion?
There are two ways to proceed:


Create your own “group” (e.g. your name) into the database, and save every
test you perform in that “group” (not recommended procedure)



Create more databases (recommended procedure)



Create a folder for each operator using the operating system function to
navigate within the system (Explore Resources or Manage Resources)



Create one database for each folder (using “Keratron Scout” function, “File” ->
“New Database”).

or
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Every user will point to his database using “File->Open Database”, or from
“File->Recent Database” list.

9.11.4 CHANGING THE PC


Backup the Database(s) (on network, cd-rom…)..



Backup the “C:\Keratron\Scout.ini” file (options, settings, MRU path)



Backup the “C:\Keratron\*.tb” file (toolbar settings)



Change the PC.



Reinstall the Keratron™ Scout software.



Reinstall the trial-sets.



Restore the database(s) (from network, cd-rom…)..



Restore the “Scout.ini” into the “C:\Keratron” folder



Restore the “C:\Keratron\*.tb” file (toolbar settings).

NOTE:
If you have installed some external programs, you have to re-enter the passwords.
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9.11.5 MISCELLANEOUS PROBLEMS
The following guide lists some malfunctions which may occur, the symptoms and the
corrective actions. If the Keratron™ Scout system remains inoperative even after
performing the corrective actions indicated below, contact Optikon 2000 S.p.A.
sales/service department.
SYMPTOMS

CORRECTIVE ACTION

Database
The database is locked, it is not possible
to open nor to close a database.

a.

Update the last software release and
retry.

Solution A
a.

Exit the Scout program.

b.

Rename the folder of the database in use
(the selected database is indicated on the
bar at the top of the Scout desktop) e.g.:
from “C:\My Documents\Database” in
“C:\My Documents\Database_old”.

c.

Launch Scout program.

d.

By the “New database” menu command
recreate the database “C:\My
Documents\Database”, if the database
was “C:\Keratron\Database” you don’t
need to recreate it because it is the
default database and therefore it is
automatically created by the program if it
was not found.

e.

Import tests from the folder “C:\My
Documents\Database_old”.

Solution B (if you are working in a LAN group)

Cod. 161401EN

a.

Exit (all) from the Scout program.

b.

Open file indtest.mdb (from the folder
reported at the top of the Scout desktop).

c.

Open the ‘tabLock’ table.

d.

Modify the first record of the table from
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SYMPTOMS

CORRECTIVE ACTION
the present value to ‘Unknown’.
e.

Save and exit.
IMPORTANT!
The Scout database is saved with DAO
3.5 (Access ‘97). If you are using an
Access version more updated, do not
modify (saving) the database with the new
version, because the modified file would
not be readable from the Scout software.
it was due to a wrong maneuver by a non
expert user, reload the database and save
it again with the DAO 3.5 version (“prior
Access database version ”)

No test is visible in the “database
explorer”

a.

An empty database has been selected.

b.

Check whether the ‘Group’ selection has
been pressed and no “Group” is present
in the database.

c.

Check whether the ‘Operator’ selection
has been pressed and no “Operator” is
present in the database.

Note
The selections “Group” and “Operator” are of
“toggle” type, and are independent from
alphabetical or chronological selection.
Default settings do not correspond to the
last ones, or the database looks
“disappeared”

Cod. 161401EN

a.

Exit the Scout program.

b.

Cancel o change the name (for more
security) to the file
“C:\Keratron\Scout.ini”.

c.

Restart the Scout program and set the
preferred options again.
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9.12

UPDATING ONDA.EXE

To update the Keratron™ Onda software you need to transfer it onto a USB flash
drive from the Keratron™ Scout software.
Insert the provided USB flash drive into the PC.
Using the Keratron™ Scout software, it is possible to proceed with the manual
updating by means of the command:
Tools→ Make Keratron Onda key…

Figure 9-15: Make Keratron Onda key

Press “Write”.

Figure 9-11:

After this operation has been completed, insert the flash drive in the Keratron™
Onda’s USB port and turn on the instrument.
If the version on the flash drive is more recent than the one installed in the
instrument, the following window will appear (Figure 9-12).

Cod. 161401EN
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Figure9-12: Initial window for updating

To proceed with the updating operation, select « Update Keratron Onda », press
« OK », and wait for the operation to be completed and the software to launch. Then
remove the USB flash drive.
In any case, the Keratron™ Onda keeps a copy of the previous software version. If
you would like to restore it, you just need to insert the UBS flash drive and select «
Restore previous version » when the window shown in Figure 9-12 opens.
NOTE:
At the time of each connection via Ethernet between PC and Keratron™ Onda, the
Keratron™ Scout software compares the release present on the device with the
release corresponding to the version that is being run on the personal computer. If
the latter release is more recent than the one that is currently in use, the software
could suggest or guide the operator in updating the version of Onda.exe.

10 CLEANING, STERILIZATION AND MAINTENANCE
The medical personnel are responsible for keeping the instruments and equipment in
the best operating conditions. The simple steps described below constitute a
practical guideline for defining a suitable care and maintenance program.
It is necessary to clean the unit to prevent the buildup of dust which could affect the
performance of the component parts.
Before proceeding to clean any part of the instrument, place in the OFF (O) position
the mains switch located on the rear panel of the Keratron ™ Onda and always
disconnect the unit from the power outlet.
Cod. 161401EN
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10.1

CLEANING AND DISINFECTION

The external surfaces of the unit’s components must be cleaned without using
abrasive products and without allowing liquids to penetrate inside the unit itself.
With the exception of the cone (see section §10.1.1), the Keratron™ Onda’s housings
can be cleaned either with alcohol or with a damp cloth followed by a dry cloth.
10.1.1 FOREHEAD REST AND MIRES CONE
The patient places his or her chin on the chin-rest during the measurement. Before
the exam, sterile and/or biocompatible disposable paper tissues must be placed on
the chin-rest and on the forehead-rest and changed for each patient, so as to avoid
cases of possible allergy of the skin or cross infections. Furthermore, it is suggested
to periodically clean the chin-rest itself with alcohol or antibacterial disinfectant.
Similar considerations are valid for the optical head’s external black conical surface.
It can be cleaned and disinfected, being careful not to touch the two small
photoelectronic tips mounted at the external end of the cone.
For the internal portion, which contains the white/black concentric mires, cleaning
with alcohol or other liquids must absolutely be avoided. Cleaning must be performed
as follows:


Switch off the Keratron™ Onda.



Unscrew the 2 screws on the right and left of the cone using the appropriate
socket wrench.



Grab the mires cone by its round flap with your full hand and remove it.



Press it firmly against the videokeratoscope. Note: verify that the cone is firmly
inserted and that there is no space between the rear flange and frame.



Put the two fastening screws back into position and tighten them.



Run a calibration, as described in section §7.2.

10.1.2 CLEANING THE ACCESSORIES THAT ARE NOT PROVIDED
To clean the PC, the monitor, and any other accessories, refer to the procedures
advised by the respective user manuals.
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10.2

STERILIZATION

The Keratron™ Onda topograph aberrometer, the computer, and the accessories
used do not require sterilization, because they must not come into contact with the
patient.

10.3

MAINTENANCE

Periodically verify the good condition of the connection cables and the power cables.
To maintain system safety, the compliance to EN60601-1 leakage current limits
should be tested at least once a year. Please, inquire with the Bioengineering
Department in your clinic or with your local Optikon 2000 S.p.A. Distributor/Service
Center.
In topography periodically acquire the calibration sphere and compare the curvature
value you obtain with the value listed on the sphere itself). If the difference between
the two values is greater than ±0.3 D it is advisable to recalibrate the instrument.
It is advisable to periodically repeat the calibration using the appropriate sphere,
especially when the instrument is moved or when the mires cone has been removed
and cleaned as described in section §7.2.
The calibration of the aberrometry is performed in the factory and cannot be
repeated by the user.
However, the user can periodically verify the consistency of performance by
measuring the provided calibration sphere as described in section §7.2.
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10.3.1 VERIFICATION OF ABERROMETRY
CALIBRATION SPHERE

ACCURACY

USING

THE

Insert the calibration sphere in the accessories hole on the chin-rest and orient it as
much as possible in the direction of the mires cone. Acquire the image of the sphere,
as it were the eye of a patient, with the Topo-Aberrometry function (section 7.6),
trying to avoid excessive flashes and retinal reflections.
Disable [Auto Rx] and set the defocus for a value ranging between the nominal
refraction of the sphere at 4 and that at 6 mm.
After the image is acquired, process it using the command [Process All]. For the
aberrometry, a rotationally symmetric map like the one in Figure 10-1 should appear.
In the panel shown in Rx (vd=0), verify the sphere's refection by setting pupil=4mm
as well as pupil=6mm, and compare it with the nominal data listed on the calibration
sphere itself.
The value of the sphere-equivalent [enclosed in square brackets] should not deviate
by more than ± 0.12 D from the nominal values. Even the residual astigmatism
(cylinder) should be less then 0.12 diopters. If the measurements should exceed
these limits, it is advisable to repeat the acquisition at least 3-4 times, trying to orient
or center the sphere differently, and calculate an average
The one in Fig. 10-1 is an example of a positive verification. In fact, the sphere
equivalent deviates by 0.05 - 0.06 D from the nominal values (-1.69 instead of -1.63,
and -103 instead of -0.98) and the residual astigmatism is only 0.03 D.

Figure 10-1: Verification of aberrometry accuracy using the calibration sphere
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WARNING:
The calibration sphere is an instrument that is not 100% accurate. Due to small
surface irregularities and the different mode of reflection of the SLD band on the
back surface in comparison to the eye’s retina, the centering and orientation could
have a considerable effect. The nominal values listed on it are the average of a
series of measurements.
The purpose of this verification with the calibration sphere is to check that the
parameters measured by the Keratron™ Onda do not vary significantly from the time
of calibration in the factory.

10.3.2 REPLACING THE FUSE
If after being turned on, the Keratron™ Onda should remain inactive (the green LED
on the Docking Base or the green light of the operating room cart’s switch is off), it is
likely that the cause is a burned-out fuse; in this case it must be replaced.
The following is the procedure for replacing the fuse:




Place in the OFF position the mains switch located under the LCD display.
Remove the mains power connector from the rear power outlet.
Open the cover located on the mains inlet and remove the fuse holder. To
remove the fuse holder use the tip of a screwdriver to lever outward



Locate and replace the burned-out fuse with a new one having the same
specifications as the old one: T3.15AH 5x20



Reinsert the fuse holder in the mains inlet.



Place the mains power cable back in the proper inlet.



Place the power switch in the ON position.



If the Keratron™ Onda is properly powered, proceed to use the unit.



If this is not the case, if the unit does not begin functioning, or the fuse burns
out again, contact the authorized Optikon 2000 S.p.A. Technical Service
Department.

10.3.3 REPLACING THE BUFFER BATTERY
The PC card in the Keratron™ Onda requires a lithium battery to store the
configuration options necessary for operation.
The type of battery used is the CR 2032, and its voltage is 3V.
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NOTE:
The used battery must be replaced by Optikon 2000 S.p.A. Technical Service or by
personnel authorized by them.
NOTE:
Dispose of the battery in compliance with the Environmental Warnings in section §
3.2.
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12 APPENDIX

Eyelash artifacts
Detector

Eye
hio

Artifact!!
Eyelashes fool the detector

Detector

Shadow projected
by eyelashes

Cone

Caution!
The eyelashes’ shadow
crosses the horizontal line

This map shows a high-energy zone

High-energy zone

Cone

Eye

Ok !!
The eyelashes’ shadow is below

Suggestions:

the horizontal line

• Instruct the patient to OPEN BOTH EYES WIDE (if necessary,
keep the eye open with the fingers, outside the cone).
• Acquire at least 2 images per eye, check reproducibility, and
save only the best ones.
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