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I Title o¢f Inventicn
Evdescope Reader

? Claims

1. An endoscopic video systsm fqr communicating between an endoscope and &
detachable camera head comprising:’

a first transponderfiranscelver affixed to the endoscope set o transmit
radio frequency signals containing eléctronic representations of endoscope
parameters and endoscope use hislory data and set to receive radio frequancy
signals containing electronic representations of modified endascope uss history
data; '

a sgcond transponder/iransceiver affixed to the detachable camera
head set to transmit radio frequency signals containing the slectronic representations
of modified endoscopa usa history data, and set to receive radio freguency signals
containing the elecfronic reprasantations of endoscope paramsters and endostope
use history data;

a memory device coupled to the first transponder/transceiver having
memory locations for storing the electronic representations of the data contained in

the radio fraquency signals; and
a camera control unit, coupled io the camera head, for receiving and

processing the electronic representations of endoscope parameters and endoscope

use history data.

2. The endoscopic video system of claim 1 wherein the endoscope parameters
comprise endascope specliication data, video systern configuration data and

maintenance requirements data.

3. The endoscopic video system of claim 1 wherein the camera controf unit
automatically adjusts its operational seftings in accordance with the received
glectronic represantations of endoscope paramsters,

4. The endoscepic video system of claim 1 wherein the camara conirol unit
automaticzlly adjusts operational settings of other medical devices in accordancs
with the raceived electronic representations of endoscope parameters.
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5. The endoscopic video system of claim 1 wherein the memory locations
comprise:

write-protected memory iocations; and

write-anabled memory locations.

B. The endoscopic video system of claim 5 wherein the slectronic
representations of endoscope parameters are stored in the write-protected memory

locations.

7.  The endoscopic video system of claim 5 wherein the electronic
representations of endoscope use history data are stored in the write-enabled

memory locations.

8. The endescopic video system of ¢laim 1 wherein the camera contro! unit,
upon receiving the electronic representations of endoscope parameters and
endoscope use history data, modifies at least one endoscope use history data value
indicating that a detachable camera head has been attached o the endoscope, and
providing electronic representations of modified endoscope use history data to the
second transponder/ transceiver for transmission to the first transponder/transceiver

and siorage in the memory devics.

9, The endoscopic video system of claim 8 wherein the camera controf unit
comprises a timing means for determining a time interval that the camera head has
been attached to the endoscope, and the timing means providing data representative

of the time interval,

10.  The endoscopic video system of claim 8 wherein the camera head comprises
a timing means for determnining a time interval that the camera head has been
aftachad to the endoscope, and the timing means providing data representative of
the time interval.
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11.  The endoscopic video system of claim 8 wherein the elecironic
representations of modified endoscope use history data is altered in accordance with
the data representative of the time interval that the camera head is attached fo the
endoscope, and the camera control unit providing electronic representations of
modified endoscope use history data to the second transponder/iransceiver for
transmission to the first transponder/transceiver and storage in the memory device.

12,  The endascopic video system of claim 1 wherein the camera contro! unit
madifies the received electronic representations of endoscope use history data in
accordance with current video system operational data, providing electronic
representations of modified endoscope use history data to the second
transponder/ransceiver for transmission to the first fransponder/iransceiver and

storage in the memory device;
wherein the cutrent video system operational data eomprises: current

camera head, camera cantrol unit, and other medical equipment, sarial numbers,
model numbers, and software revision numbers, and endoscope performance data.

13.  An enduscopic video system providing for the transfer of data from an
endoscope comprising:

a transponderfransceiver affixed to the endoscope, set to transmit
radio frequency signals containing elsctronic reprasentations of endoscope
parameters and endoscope use history data, and set to receive radio frequerncy
signals containing elecironic representations of modified endoscope use history

data; and
a memory davice coup_ied fo the transponderftransceiver having

memory locations for storing slectronic representations of the data contgined in the

radio frequency signals.

14, The endoscopic video system of claim 13 wherein the endoscope parameters
comprise endoscope specification data, video system configuration data, and
maintenance requircments data,
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15.  The endoscopic video system of claim 14 wherein the memory locations
comprise:

write-protected memory locations; and

write-enabled memary lacations.

16.  The endoscopic video system of claim 15 wherein the electronic
representations of the endoscope specification data, vidsc system configuration
dala, and maintenance requirements data are stored in the write-protectsd memory

locations.

17.  The endoscopic video system of claim 15 wherein the electronic
representations of the endoscope use history data are stored in the write-enabled

memory locations,

18.  An endoscopic video system for automatically acjusting to the parameters of a
plurality of endoscopes, and to provide for the transfer of modified endoscope use
history data comprising:

a transponderfiransceiver affixed to a cameara head, set to transmit
radio frequency signals containing electronic representations of the modified
endoscope use history data, and set (o receive radio frequency signals containing
electronic representations of endoscope parameters and endoscope use history

data; and
a camera control unit, coupled to the camera head, for receiving and

pracessing the electronic representations of endoscope parameters and endoscope

use history data.

19.  The endoscopic video system of claim 18 wherein the endoscope parameters
comprise endoscope specification data, video system configuration data, and
maintenance requirements data.

20.  The endoscopic video system of claim 18 wherein the camera contro) unif,
upon recsiving the slectronic representations of endoscope parameters and
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endoscope use history data, modifies at Jeast one endoscope use history data value
indicating that the detachable camera head has been atfached to an endoscope, and
providing electronic representations of modified endoscope use history data to the

transponderftransceivar.

21, The endoscopic videa system of claim 18 wherein the camera control unit
comprises a timing means for determining an interval of ime that the camera head
has been attached ta an endascope, and the timing means providing data
representative of the time interval.

22, The endoscopic video systam of clzim 21 wherein the electronic
representations of madified endoscapea use history data are altered in accordance
with data representative of the elapsed fime that the camera head is attached to the
endoscope, the camera controt unit providing electronic representations of modified
endoscope use hislory data to the transpander/fransceiver.

23. The endoscopic video system of claim 1B wherein the camera control unit
madifies the received electronic representatians of endoscope use history data in
accordance with currert video system operational data, providing electronle
representations of modified endoscope use history data to the transponder/

ransceiver.

24.  Amethod of communicating endoscope parameters and use characteristics
from an endoscope, having a memeory device and a first transponderftransceiver
coupled to the memory device, to a camerza control unit, and communicating
modified endoscepe use characteristics from the camera control unit to the
endoscops comprising the steps of: '

sloring a plurality of endoscope parameters and endoscope use
characteristics in the memory device;

providing a camera head with a second trangponderftranseeiver,

coupling the second franspondertransceiver o the camera control unit;
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retrieving the endoscope paramsters and endoscope use

characteristics from the memory device;

fransmitting 2 first radio frequency signal containing the endoscope
parameters and endoscope use characteristics from the first
fransponderftransceiver;

receiving. the first radio frequency slgnal at the second
transponderitransceiver;

transferring the endoscope parameters and endoscope Use
characteristics contained in the first radio frequency signal from the camera head to

the camera control unit;
transferring modified endoscope use characteristics from the camera

control unit o the camera head;
transmitiing a second radio frequency signal containing the modified

endoscope use characteristics from the secand franspondarftransceiver to the first

transponder/transcaiver;
recelving the secend radio frequency signal containing the modifisd

endoscope use characteristics; and
storing the modified endascope use characteristics in the memory

device memory locations.

95 The method according fo claim a4 further comprising the steps of:
providing write-protecied memory locations within the memory device;

and
providing write-enabled memory locations within the memory device.

26. An endoscopic video system for communicating between an endoscape anda

detachable camera head comprising:
a first transponder/trensceiver attached 1o the endoscope for

transmitting and receiving first data;
a second transponder/transceiver attached to the detachable camera

head for fransmitting and receiving second data; and
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a memory device coupled to the first fransponderfiransceiver having

memory {ocations for storing data.

27.  The endascopic video system according to claim 26 further comprising a
camera conirol unit, coupled to the camera head, for receiving and processing data.

28. The endoscopic video system according to claim 27 whereln the camera
control unit automatically adjusts its operational settings in accordance with the

received data.

29, The endoscopic video system according to claim 27 wherein the camera
contral unit automatically adjusts operational settings of other madical equipment
in accordance with the raceived data.

30. The endoscopic vidso system according to claim 27 wherein the memory
locations comprise;

write-protected memory locations; and

write~enabled memory locations.

31.  The endoscopic video system according to claim 30 further comprising a
video display, connected to the camera control unit, for viewing by a user.

32, The endoscopic video system according to claim 31 wherein the user may
manually actuate a visual indication to be displayed upon the video display
indicating repair and maintenance of the endoscope is required.

33. The endoscopic video system according to claim 32 wherein the visual
Indication is stored in the write-protected memory locations.

34.  The endoscopic video system according to claim 26 wherein the first data
camprises endoscope parameters.

35. The endoscopic video system according to claim 26 wherein the first data

comprises endoscope use history data.

rein the second

36. The endoscopic video system according to claim 26 whe

data comprises modified endoscope use history data.
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3 Detailed Desgripticn of {eveaticn

Field Of The Invention
[poos]  This invention relates to endoscopic video camera systems, where
the video camera alectronically identifics an attached endoscope and automatically
sets system parameters in accordance with certain endoscope parameters.
Additionally, the endoscope is electronically identified for manipulating, {i.e., reading
Information from, updating and then writing information to the endoscope) for the
purposes of endoscope use and maintenance, inventory tracking and control, and

monitoring of various other endoscopa parameters.
Background Of The \pvention

[ono2] An endoscope is an elongated, tubuiar structured medical device
that is inserted into body cavities to facilitate axamination by medical professionals.
The endoscope includes a telescope with an objective lens at its distal end. The
telescope includes an image-forwarding systerm. which in rigid endoscopes 1S
typically a series of spaced-apart lanses. In flexible endoscopes, typically, the
image-forwarding system Is a pundle of tiny optical fibers assembled coherantly.

[0003) Typically, at the proximal end of the image-forwarding system is an
ocular lens that creates 2 virtual image for direct human visualization, Oftena
camera means, such as a charge coupled device (CCD) chip, is mountad to the
endoscape. 1t raceives the image and produces a signal for a video display. While
surgeons can, and often do. look directly into the endoscope through an ocular lens,
it Is more common for them 10 use an aftached camera and observe an image on 2@
video sereen. In conventional and video camara arrangementé. the camera
{hereinafier referred to as @ "camera head") is usually detachably connected to the
endoscope. A camera control unit (CCU) is employed to provide, among ather
controls, a link between the camera head and the video display.
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[oongy  Endoscopes coms in a variety of sizes for particular applications
and surgical procedures. Further, the telescope lens system may have a variety of
optical properties. For example, the objectiva lens may include a prism whereby the
image viewed is at some angie with respect to that of the axis of the telescope. Also,
different endoscopes may have different fields of view (FOV). These and other
variations affect the oplical properties of particuler endascopes.

[0005] As above noted, the camera head is usually detachable from the
sndoscope, and is often conveniently constructed so as to be attachable to a vatiety
of endoscopes having differing optical properties. For this reason, a CCU receiving
a video signal from an attached camera head will need to know the endoscope
optical properties in arder to present an optimized image an the video monitor.
Currently, the settings of the camera head and CCU are manually adjusted to the

endoscope’s optical properties.

[0006] It would be advantageous to simplify the task of using the
endoscope and video camera system by eliminating the need ta make manual
adjustments to the camera head and/or CGU in order to optimize the video camera

systern settings for an attached endascops.

focorj  To ensure optimal video system operation utilizing a particular
endoscops, it is.also necessary that the endoscope undergo periodic scheduled and
unscheduled maintenancs. Further, most endoscope manufacturers require thelr
products to be maintained properly to assure reliable, accurate and precise
functianaiity. This ernthances the manufaciurer's reputation and the reliance of health
care professionals on the manufacturer's products. From a manufacturer's
perspective, it is important that only factory authorized personnel service their
products; howevet, it is a reality In the markeiplace that some medical facilities may
use unauthorized repair services. It ls to a manufacturer's advantage to discourage
such sub-optimal maintenance becauss if maintenance is performed incorrectly,
medical personnel may atiribute problems caused by the incorectly performed
mairtenance to the product and/or manufacturing design,
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{o0o8) Related to the maintenance of the endoscope are the usage
characteristics of the endoscopes. For a manufacturer, how its products are used [s
valuable information. A manufacturer may want fo know, for example, how aften
each product is used, the slapsed time of each use, the maintenance history of the
product, and so on. These factors can impact future endoscope design related to
durability, reliability, components and materials used in the manufacturing process.

[a008] It is known in the art to utiize electronic sensors to record operating
conditions beyond the endoscope’s recognized safe operating range to which it has
been subjected. Peak values for conditions such as, pressure, humidity, irradiation,
and/or shack or impact loads o which the endoscope has besn exposed may be
recorded. Upon failure of the endascope, this information may then be utllized fo

determine the probable cause of the failure.

foao1o]  United States Patent No. 5,886,166 to D'Alfanso et al. {“the '166
patent’) and United States Patent Ne. 6,313,868 to D'Alfonso et al. {"the ‘868
patert”), both disclose storing camera parameters and camera use characteristics in
a non-volatile memory focated in the camera head and transmitting the camera
parameters and camera use characteristics o & camera control unit through a data
coupling upon connection of the camera unit to a camera confrof unit. However,
neither the "166 nor the '868 patents disclose a system where ths endoscope has a
memory device located in if, so that a single camera unit may be interchanged with a
plurality of endoscopes and whereupon connection of the camera unit will
automatically read the endoscope parameters and use characeristies. Further,
neither the "{66 nor the ‘668 patent discloses a system where the endoscope use
characteristics can be updated fo log a history of the particular endoscope use,
Rather, both the *166 and the ‘868 patents are limited to updating only the camera
unit. Still further, neither the ‘166 nor the '868 patent discloses a system whereir the
endoscope parameters and use characteristics can be rsad automatically through

non-contact transmission,
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{00101 Another problem in the field of endoscope management is that of
keeping track of the many different endescopes used throughout the facility. There
have been various approaches to keeping track of the locations and inventory of
endoscopes. Simple inventory control and sign-out sheets are taboer intensive and
inaccurate, and, as a result, are ineffective for assuring the evel of scrutiny that is
required for medical equipment. Further, sign-out sheets do not allow for monitoring
equipment, for exarnple, determining whether the endoscope is functioning properly

of negds maintenance.

foo11} In another example, bar codes have been used. Bar coding of
equipment allows identification and locating of the equipment by reading the bar
code with a portable bar code scanner. However, bar coding is ineffective when the
equipment has been moved since the last fime that it was scanned. Maoreover, the
use of bar codes can require the labor-intensive step of touring the facility with ene
or mere portable scanners in search of endescopes. Further, bar codes, like sign-
out sheets, do not allow for the manitoring of equipment, for example, determining
whether the endoscope is functioning properly or needs maintenance.

[oo12] It is known in the art that ensrgy and data transmission can take place
through an inductive coupling in which high fraquency ceils act like a loosely coupled
tfransformer as disclosed in U.S. Patent 6,092,722 to Helnrichs et al ("the ‘722
patent”). The high frequency cuil, when power is applied to it, produces a high
frequency field, which will be imposed upon the high frequency coil of ancther device
when brought into close proximity.

{0013] One major problem with the use of inductive coupling as disclosed in
the 722 patent is ihat it can create unacceptable levels of electro-magnetic
interference ("EMI") in the cperating room environment, Electronic equipment, such
as the video signals transmifted from the camera head {o the camera cantrof unit,
can be particularly sensitive to EMI. Therefore, to reduce the negative effacts of
EMi, adequate shielding should be provided. This, however, significantly adds to the
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cost and manufacturing time of the device. Therefore, a system that does not
produce EMI is greatly desired.

[0014] Another disadvantage with the use of inductive ceupling as disclosed in
ihe '722 patent is that it necessitates the use of inductive coils boih in the endoscope
and the camera head adding greatly to the size and the weight of the devices. In
addition to the added size and weight of the indudtive coils, the necessary shieiding
for the EMI produced by the inductive coils will further increase the device size and
welght. Endoscopes and camera heads that are lighter, smaller and easler to handle

are desired,

[0015) Another disadvantage fo the inductive coupling technigue as disclosed
in the '722 patent is becauss high fraquency coils act like a loosely coupled
transformer, both high frequency colls should be aligned one diractly on top of the
other in order to achieve an effective data transfer. The inductive field created by the
high frequency coils is unidirectional and therefore accurate alignment of the
companent is important. This situation could be very frustrating for medical
professionals, having to spend fime trying to accurately align the camera head and
endoscope to have the video system functian praperly. Therefore, a system that
doss not require preclse alignment of the components is desired.

[oo16] Radio frequency ldentification ("RFID") has been used to locate various
devices and/or equipment. However, RFID used in the operating room environment
has been limited due to the large power ranges required for locating the device.
RFID utilized for locating purposes necessitates using a fransceiver with as large a
power range as is reasonable. A large power range, unfortunately, may cause
receipt of the signal by unintended RFID receivers. Thatis, if an endoscope is in use
in room A, it Is undesirable o have unrelated endoscope equipment in room B
“respond” to the fransceiver. RFID has been limited to tracking the location of
devices and/or equipment, facilitating anly one-way communication from the device
and/or equipment to the recording or tracking system,
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[co1Ty Therefore, a system Is needed that simplifies and optimizes endoscope
and video camera usage and does not interfere with sensitive electronic equipment,
encourages customers to maintain the endoscope to manufacturer's parameters and
provides the endoscope manufacturer with information regarding product usage and

maintenance.

Summary Of The Invention

[0018f The present invention is an endoscope read/write apparatus that stores
and provides endoscope parameters and endescape use history data, utillzing a
detachable camera head capable of accessing the endoscope parameter data and
endoscope use history data, and if required, updating and rewriting endoscope use
history data to the endoscope for storage. A transponderftransceiver is affixed o the
endoscope, and the endoscope transponder/iransceiver is capable of transmitting
and receiving radio frequency signals. The endoscope franspondet/ransceiver is
coupled to a memory device that stores efectronic representations of the endoscope
parameters and endoscope use history data, and when queried, supplies the
electronic representations to the endascope transpender/transceiver. To transmit
radio frequency signals for cammunication with the endoscope
transponder/transceiver, a camera head {ransponder/transceiver is affixed to the
camera head and set to receive the endoscope transponderftransceiver transmitted
radio frequency signals. Since the present invention utilizes radie frequency
franspondetftransceivers, the problems assaciated with inductive coupling such as
radiated EMI, alignment requirements, and inability to locate the device are absent.

[ce19) In one advantageous embodiment of the present invention, aﬁ
endoscopic video system is provided for communicating between an endoscope and
a detachable camera head comprising; a fitst transponder/ftranscelver affixed to the
endoscope set to transmit radio frequency signals containing electronic
representations of endoscope parameters and endoscope use history data and set
to receive radio frequency signals containing efectronic representations of madified
endoscope use history data; a second fransponderfiransceiver affixed to the
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detachable camera head set to transmit radio frequency signals containing the
electronic representations of modified endoscope use history data, and set to receive
radio frequency signals containing the efectronic representations of andoscope
parameters and endoscope use history data; a memory device coupled to the first
transponder/transcejver having memary locations for storing the elecironic
representations of the data contained in the radio frequency signals; and a camera
control unit, coupled to the camera head, for raceiving and procassing the elecironic
representations of endoscope parameters and endoscope use histary data.

[oo20] In another advantageous embodiment of the present invention, an
endoscopic video system is provided for the fransfer of data from an endascope
comprising: a transponderltransceiver affixed fo the endoscape, set to transmit radio
frequency signals containing electranic representations of endoscope parameters
and endoscope use hislory data, and set {o recelve radio frequency signals
sontaining electronic representations of modified endoscope use history data; and a
memory device coupled 1o the transponderfransesiver having memory locations for
storing elecironic representations of the data contained in the radic frequency

signals.

In yet another advantageous embodiment of the present invention, an endescopic
video system is provided for automatically adjusting to the parameters of a plurality
of endoscopes, and to provide for the transfer of modified endoscope use history
data comprising: a transponderfiransceiver affixed to a camera head, set fo transmit
radio frequency signals containing electronic representations of the modiffed
endoscope use history data, and set to receive radio frequency signals containing
electronic representations of endascope parameters and endascope Lse history
data; and a camera cantrol unit, coupled to the camera head, for recejving and
processing the electronic representations of endoscope parameters and endoscope
use history data.

fo021] In still another advantageous embadimant of the presant invention, a
rmethed is provided for communicating endoscope parameters and use
characteristics from an endoscope, having a memory device and a first
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transponderitransceiver coupled ta the memory device, to a camera control unit, and
communicating modified endoscope use characteristics from the camera control unit
to the endoscope comprising the steps of: storing a plurality of endoscope
parameters and endoscope use characteristics in the memory device; providing a
camera head with a second transponderftransceiver; coupling the secand
transponder/transceiver to the camera control unit; retrieving the endoscope
parameters and endoscope use characteristics from the memory device; fransmitting
a first radic frequency signal containing the endoscope parameters and endoscape
use characteristics from the first transponderiransceiver, receiving the first radic
fraquency signal at the second transponder/transceiver; fransferring the endoscape
parameters and endoscope use characteristics contained in the first radio frequency
signal from the camera head to the camera conirol unit; transferring modified
endoscope use characteristics from the camera control unit to the ¢camera head;
transimitting a second radio frequeney signal containing the modified endoscope use
characteristics frorn the second transponderftransceiver to the first
transponder/ftranscelver; receiving the second radio frequency signal containing the
madified endoscope use charactenistics; and storing the modified endoscope use
characteristics in the memory device memory locations.

[o022] In a further advantageous embodiment of the present invention, an
endoscapic video system is provided for communicating between an endoscope and
a detachable camera head comprising: a first transponder/transceiver attached 1o
the endoscope for fransmitting and receiving first data; a second
transponder/transceiver attached to the detachable camera head for transmitting a2nd
receiving second data; and a memory device coupled fo the first
tfransponder/transceiver having memory locations for staring data.

[0023] The invention and its particular features and advantages will become
mars apparent fram the following detailed description considered with reference to

the accompanying drawings.
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Brief Description Of The Drawings

[0024] Figure 1 is an illustration of the assembly of a detachable camera to an

endoscope;

[e025; Figure 2 illustrates the programming of the endoscope memory device
and communication with ihe detachable camera head; and

joozs] Flgure 3 Hlustrates a biack diagram for implementing the methad of the

present invention,

Detailed Description Of Certain Advantagecus Embodiments

100271 Reforring fo Figire 1, an endoscopic system 10 for storing and
transmitting electronic represeniations of endoscope characteristics is shown. in
accordance with one advantageous emhadiment, an endoscaope transponder/
transceiver 20 is mourited on an endoscope 12 and communicates with a camera
head transponder/transceiver 24 mounted on a detachable camera head 14,
Endoscope transponder/transceiver 20 and camera head transponderftransceiver 24
may be any type of short-range transponderftransceiver devices well knawn to those
of ordinary skill in the art. Endcscope transponderfiransceiver 20 and camera head
transponder/ transceiver 24 are set so that each is capable of both sending and
receiving radia frequency signals to and from the other.

[eo28) Endoscope transponderfransceiver 20 is coupled to a memory device
22. Memory device 22 is capable of stoting and providing electronic representations
of parameters of endoscope 12 to endascope transponder/transceiver 20. Memory
device 22 may be of any type that is programmable by such means as electricaily,
magnetically, by light frequencies or any typa that is commonly known to those of
ordinary skill in the art.
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[uu2s] As mentioned above, camera head 14 is detachable from endoscope
12 and may be attached ta other endoscopes, Camera head 14 is coupled to a
camera control unit ("CCU") 16 by cable 18, However, camera head 14 can be
coupled to CCU 16 by, for instance; a cable connection, including analeg, digital or
aptical; or a wireless connection. Cable 18 cauples CCU 16 to camera head 14 and
therefore with camera head Yranspondev/iransceiver 24, An annunciator 28 may be
incorporated into CCU 16 for the purpose of communicating endoscope parameters
to personnel operating the endoscopic system 10. Annunciator 28 provides a means
by which information concerning the endoscope is communicated to personnel
operating the equipment. The annunciator may be a lamp, audible signal,
alphanumeric display or other such communication devics. Preferably, applicable
endoscope parameters received by CCU 16 will subsequently be decoded and
displayed on & video monitor for viewing by the endoscopic system 10 operator. [ltis
contemplated that memory device 22 may be queried thwough the prasent invention
by an external computer (not shown) and stored data in memory device 22 retrieved
for compllation and analysis, Power for the endoscope mounted circuitry,
transponder/transceiver 20 and memory device 22 may be supplied by a power
signal from camera head transpondsr/transceiver 24 derivad from a signal from
camerg head 14, or from an external computer.

[0030] Components such as endoscope transponder/transceiver 20, camera
head transponderfiransceiver 24 and memory device 22, are selected and profected
such that they will not be damaged during sterilization of either endoscope 12 or
camera head 14. The sterilization may comprise any or all methods of high
temperature, chemical or irradiation commonly used in the field. Componenis
employed in endoscope fransponderftranscelver 20, memory device 22 and camera
head transponderftransceiver 24 must not be degraded by temperatures commonly
employed in autoclaves, chemicals such as gluteraldehyde or ethylene oxide,
gamma radiation, or any other such sterilization fechniques known fo those of
ordinary skill in the art.
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[oo31] Itis also conternplated that various sensors mounted in endoscope 22
will record on memory device 22 peak values that the endoscope 22 is exposed to.
This will enable manufacturers and maintenance personnel to determine reasons far
endoscope faliures and periods for necessary maintenance based upcn usage.

j0032] It is further contemplated that the endoscopic system 10 user will be
able to manually “mark’ a particuiar endoscope with a “maintenance required” signal
if it is determined by the user that maintenance of the particular endoscope is
required. The “marking” can be facilitated by a button or switch locally mounted to
the system. Alternatively, the “marking’ may take place automatically by the system
based upon predetermined criteria. The criteria may inciude, but is not Jimited to,
elapsed time of use, a certaln number of actuations upon recoipt of exceeded peak
value measurements, or an extendad period of time since last maintenance. This
“mark” will be transmiited by the endoscope to the CCU and will conspicuously
appear on the video screen for future users to ses.

[0033] The memory device 22 is write-protected such that only factory
personnel and/or equipment can remove the “maintenance required” indication. This
may be accomgplished, for instance, by requiring specific equipment to erase the
“maintenance required” indication or by means of a predetermined code that first
must be input to enable the removal of the “maintenance required” indication. This
will ensure that users of the endoscople system 10 utilize only factory-authorized
personnel to repair and malntain the endoscopic system 10, which will help to ensure
a higher standard of service.

[0034] Referring {o Figure 2, memory device 22 stores and supplies electronic
representations of endoscope parameters and endoscops use history data. These
parameters and datg provide a variety of information conceming the endoscope.
information stored In the endoscope would provide all required data for optimal use
of the endoscope. In this way, the CCU 16, or other connected medical equipment,
would not have to locally or remately store and access data related to a vast array of
different endosccpes. Moreover, as endoscopes are madifisd and/or improved,
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corresponding parameters and data are immediately accesslble af the time of

endoscope use.

[003s] The endoscope parameters are broadly classified as fixed or
unchanging information. Examples of fixed or unchanging endoscope parameters
may include endoscops model and serlal number, image refay opfics type (e.g., rod
lans, fused quartz, fiber optic), endoscope size, optical properties such a field of
view, signal pracessing data for use by the CCU 16 for video signal optimization,
maintenance requirements and intarval, settings information for other medical
equipment (such as high intensity light sources of insufflators) which are connected
and/ar controlied by the CCU 16 viaa communication bus or any variety of
characteristics that may be useful in endoscope, video camera system and other

medical equipment usage.

[0036] The endascope use histoty data is broadly classified as variable or
updateable. Examples of variable or updateable endoscope Lse history data may
include, for instance, number of endoscope usages, time of each endoscope use,
total time of endoscope operation, number of actuations and medical equipment
(used with the endoscope) idenfification and settings information.

[0037] Memory device 22 locations are broadly classified as write-enabled 64
and write-protected 56. Memory device 22 can be capable of disallowing changes to
memory locations until specified conditions are met, These conditions may be
electrical such as requiring injection of a known signal or series of signals, or
| programmatic such as a password or any similar such method to prevent
unauthorized alteration of the memory device [ocations. Write-ptotected locations
store parameters that may be aitered arly during factory programming 52, or by
factory authorized personnelfequipment 50. These endoscope parameters are
generally, but not necessarily, fixed or unchanging as enumerated above. Write-
enabled lacations may be altered during factory programming 52, by factory
authorized personnel/equipment 50, or with electronic representations of data
received from the endoscope transpender/transceiver 20.
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[p038] Endoscope transponderit-anscaiver 20 communicates with camera
head transponder/transceiver 24 ance the camera head transponder/iransceiver 24
comes into close proximity. As previously described, power for the endoscope
transponder/ transceiver 20 [s supplied from the camera head
transponderfiransceiver 24. Transponders and fransceivers supplied with power in
this manner typically have short ranges as compared fo similar devices with their
own power sources, It is anficipated that the effective range of fransmission of the
endoscope transponder/transceiver 20 and the camera head transponder/transceiver
24 may advantageously be very shorl. This is beneficial since ap extensive
transmission area could disadvantageously result in an endoscopa communicating
with an unrelated camera head or cause other communication problems with other

equipment in the operating room.

lox3s] Camera head transponder/transceiver 24 alsc exchanges signals with
CCU 18 via cable 18. CCU 18 may present the received signals oh annunciator 28.
For example, data indicating that maintenance of the endoscope is required may be
provided by endoscope transponder/firansceiver 20 to camera heed transponder/
transceiver 24 which is forwarded to CCU 186 that, in tumn, presents an alert to
annunciator 28 that endoscape maintenandse is required.

[oo40] Figure 3 illustrates an exemplary application of the present invention.
At 100, during manufacture of the endoscope, a memory device mounted In or on
the endoscope is pregrammed with electronic representations of parameters and
data specific to that particuiar endoscope 105. These paramsters may include the
optical properties, serial number, model number, maintenance schedule, required
camera settings, required equipment setiings, malfunction codes and cther such
characteristics and parameters. The memory device will have sufficient additional
memory locations to store other data as described below,

foo41] Once a camera head is energlzed, that Is, “powered on,” a short-range
radio frequency signal is continuausly radiated from the camera head transponder/
transceiver. Upon the energized camera head being attached to a particular
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endoscope 110, the radio frequency signal radiating from the camera head
transponderftransceiver powers the endoscope transponder/transceiver.
Consequently, the endoscope transponder/transceiver energlzes the endoscope
memory device, which provides the elecironic representation of the endoscope
parameters to the endoscepe transponderftransceiver with the camera head
transponderftransceivar receiving the radio frequency signal containing the elsctronic
representation of the endoscope parameters from the endoscope
transponderftransceiver 115, The CCU, cannected fo the camera head, decedes the
electronic representations of the endoscope parameters and thus “identifies” the
endoscope in use. Specific information can then be communicated to the system
user 120, such as, but not fimited to, endoscops type/model or serial number, The
communication may be a visual indicator, an alphanumeric display or prinfout, an
audio signal or ahy such communication technique. Preferably, the information is
displayed on the system video monitor. If the endoscope attached fo the camera
head deoes not have a fransponder/iransceiver and programmed memory device, the
video system configuration will remain unchanged,

[0042] Once the endoscope is identified and the endoscope parameters are
loaded to the CCU, the CCU analysis and increments a "imes used” counter (data)
125 for tracking and updating the count of how many times the endoscope was used
with an endoscope reader compatible video system. The updated use count data is
then written io the endoscops memory device as modified endoscops use history
data by means of the camera head transponder/ fransceiver and the endoscope

fransponder/ fransceiver 130.

10043] The amount of fime that a endoscope is in use determines the
necessity for maintenancs, as well as providing statistical data for factory use in
design and marketing. Concurrent with the incrementing of the “times used” counter,
the CCU also starts an elapsed tims (“time In use”) clock 135. The elapsed time
continues to accumulate as long as the camera head is atlached fo the endoscope. .
Periodieaily, throughout the current use of the endoscope, the CCU, by means of the
camera head transponder/ fransceiver and endoscope transponder/ transceiver,
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updates the endoscope memary device 130 with modified endascope Use history
data containing new accurulated “time in use’ data 135. In this way, the total “ime
in use" corresponding to a particular use of the endoscope is stored in the

endoscope memory device.

joo4d] Based upon endoscope parameters exiracted from the endoscope
memory device, the maintenance status of the endoscope 140 is determined by the
CCU. The meintenance requirements’ criteria, endoscope use history data and any
other datum items required for the CCU to determine the current status of the
endoscope was previously received by the CCU from the endoscope memary device
at 115. |f the CCU determines that endoscope maintenance is required 145, the
mairtenance related information is communicated to the user 180. The
communication may be a visual indicator, an alphanurneric display or printout, an
audio signal or any such communication technique. Preferably, the information is
displayed on the system video menitor.

[op4s] Depending upon the type of endoscope maintenance required, the user
may be provided the option to continue using the endoscope 160. If the user opts to
confinue, information pertaining to the confinuation is then written to the endoscope
memory device by means of the camera head {ransponder/transceiver and the
endoscope transponder/ transceiver 130. If the user opts not to continue endoscope
use 165 or the continuation option 155 is not provided to the user, it is anficipated
that the endoscope will be sent for factory autharized maintenance 170. When the
malntenance is completed, the memory devics is updatad at 105 so that the routine
maintenarice requirements are reset and the video system will no longer report that
mezintenance is required. The endoscope is again ready for camera head
attachment 110 and use.

[oo46] If endoscope maintenance is not required 175 at 140 or the user opls
to continue using the endoscope 160 at 155, the CCU adjusts video processing
seftings 180 in order to optimize the video system according to endoscaps
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parameters previously retrieved at 116. Additionally, other medical equipment, such
as light sources or insuffiatars settings, may be optimized 180 according o
endoscope parameters, as previously described.

{00471 Further information gathered, analyzed and compiled may be included
in the endoscope use history data by the CCU for starage in the endoscope memory
device 130. Endoscope use history data may include data on what camera head,
CCU and other medical equipment was used with the endoscope (to include
equipment serial numbers, model numbers, software revision numbers, efc.). Any
information, which may be useful in determining how well an endoscope functioned,
or under whati conditions the endoscope functioned, could be included in the
endoscope use history data. The endoscope-use history data could [ater be
retrieved far demographic or performance analysis purposes. An example is as
follows. If a particular endoscope causes numerous CCUs to sef exposure levels
above a nominal value, this may indicate that the endoscope is not properly relaying
images to the camera head. This CCU exposure fevel data would be included in the
endoscope use history data and stered in the endascape memory device. A review
of the stored data wouid reveal this operatfional “trend,” the endoscope could be
inspected and, if necessary, repaired before a catastrophic failure oceurs.

[0048] As previously described, periadically, the CCU updates the endoscope
memiory device 130 with modified endoscope use history data containing hew
accumulated “time in use” data 135. When the camera head is detached from the
endoscope 190, the last accumulated “lime in use” data will already have been
stored in the endoscope memary davice, Tha interval at which the "fime in use” data
is updated in the endoscope memory device would be frequent enough (i.e., every
few minutes or every minute) to ensure the accuracy of the data prior fo the camera
head being detached from the endoscope.

[e049] Although the inventlon has been described with reference to a
particular arrangement of parts, features and the like, these are not intended to
exhaust all possible arrangements or features, and indeed many other modifications
and vartations will be ascertainable to those of skill in the art,

§ Brief Descripticn of Drawings
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Figure 1 is an ilusiration of the assembly of a detachable camera to an

endoscope;

Figurs 2 illustrates the programming of the endoscope memory device
and communication with the detachable camera head; and

Figure 3 illustrates a black diagram for implementing the method of the
present invention.
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A system for automatically setting video signal processing parameters
for an endoscopic video camera system based upon characteristics of an
attached endoscope, with reduced EMI and improved inventory tracking,
maintenance and quality assurance, and reducing the necessity for
adjustment and alignment of the endoscope and camera to achieve the data

transfer.

2 Represceolative Dravwicg Fig. 1
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