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(57) Abstract: A system for docking a medical device with respect to a Computer Tomography scanner table. The system includes a
first part having a right side sphere and a left side sphere attached to the medical device and a second part having at least one of right
floor plate and left floor plate secured to floor in the right side of the Computer Tomography scanner table and the left side of the
Computer Tomography scanner table respectively. The right side sphere includes a first diameter, the right floor plate includes plur-
ality of locating hole having a second diameter contfigured to receive the right side sphere and plurality of relief hole having a third
diameter configured to receive the left side sphere. The first diameter is more than the second diameter and the third diameter is
more than the first diameter.
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SYSTEM AND METHOD FOR DOCKING A DEVICE WITH RESPECT TO A TARGET
DEVICE |

FIELD OF INVENTION

[001] The embodiments herein relate to a docking mechanisfn, and more particularly but not

exclusively to a docking mechanism and a method for providing the docking mechanism that could

be configured for positioning and aligning a device with respect to a target device,

BACKGROUND OF INVENTION

[002] Positioning and aligning a device accurately with respect to a target device is given a
significant importance in industries such as medical industry. In medical industry, various medical
procedu‘res such as biopsy, surgery and so on requires proper positioning and alignment of two or
more devices in order to achieve desired accuracy in medical procedures. For example, in Computer’
Tomography (CT) guided medical procedures, a need exists to align/dock/position a medical device.
such as a robotic device, accurately and repeatedly with reference to a CT scanner. The device
(robot) may be for biopsy, surgery, oblation, drug delivery or any other medical procedure.
Accurate alignment of the device (robot) is essential to do a CT guided procedure. In CT guided
procedure, the CT image is processed and from the image information, the coordinates are derived
to drive the Robot to an exact location for example the location of a tumor.

[003] Further, the accuracy of the entire procedure is directly related to the accuracy with
which the robotic device is positioned and aligned with respect tc; the CT scanner (CT scanner
table). At present, in order to dock the medical device with respect to the CT scanner, an
optical/digital solution is used. In optical/digital solution, plurality of camera are mounted on to the
medical device. The cameras are configured to capture a pattern pasted on to the floor. Further, a
controller provided in communication with the camera is configured to determine the deviation of
the medical device with respect to the calibrated position by using image processing technique.
Furthermore, the information based on the deviation of medical device with respect to the calibrated
position is fed to a computer. The computer is configured to correct the positioning coordinates of
the medical device based on the determined deviation. Deviations from the vertical axis are also

measured and fed manually to the computed and correction is performed.
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[004] However, the optical/digital solution does not achieve the optimum accuracy and does
not take care of major deviations in the floor and CT table inclination. It is complicated and needs a
skilled person to input the values and works only within a narrow range. Also repeatability is not
satisfactory.

[005] Another method for docking the medical device with respect to CT scanner is to use a
docking aid/slot mounted on the floor. The robotic device will have a mating part which will mate
with the docking aid on the floor. T.he process of providing a docking aid/slot requires the docking
aid to be drilled and mounted on the floor. This arrangement interferes with the free movement of
patient and stretcher around the CT table. Also hospitals are not permitting drilling the floor in the
CT room. Hence, the conventional docking mechanisms are partially inefficient in
aligning/docking/positioning a medical device (such as a robotic device); accurately and repeatedly
with reference to a CT scanner thereby making the CT guided medical procedure partially
inefficient

[006] In conventional docking mechanism as discussed above (optical/digital solution and.
docking aid/slot mounted on the floor) enables the robotic device to be docked and aligned either'tq;
the left or right side of the CT table. However, various medical procedures require the robotic
device to be fixed on both side of the CT table. Therefore, the conventional docking mechanism is
partially in efficient in the medical procedures that require robotic medical device to be fixed on
both side of the CT table. |

[007] Therefore, there is a need for a system and method for docking the medical device to a
user desired position (bofh side of the. CT scanner table). Further, there is a need for a system and
method for docking the medical device that could maintain the accuracy during repeated usage.
Further, there is a need for a system and methbd for docking the medical device that could adjust the
positioning of medical device according to the inclinations in the floor and the CT table.
Furthermore, there is a need for a docking mechanism that could obviate above mentioned
drawbacks associated with the conventional docking mechanism.

OBJECT OF INVENTION

[008] The principal object of this invention is to provide a system and method for docking a
medical device to user desired position (both side of a CT scanner table).

[009] Another object of the invention is to provide a system and method for docking the

medical device that could maintain the accuracy during repeated usage.
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[0010] A further object of the invention is to provide a system and method for docking a
medical device that could adjust the positioning of medical device according to the inclinations in
the floor and the CT table.

[0011] Yet another object of the invention is to provide a docking mechanism that is simple
and cost effective.

[0012] Another object of the invention is to provide a docking mechanism for medical
device that does not include any three dimensional aid such that it could enable free movement of
patient stretcher.

[0013] Another objeét of the invention is to provide a docking mechanism that could reduce
the time involved in the docking process.

(0014] These and other objects of the embodiments herein will be better appreciated and
understood when considered in conjunction with the following description and the accompanying
drawings. It should be understood, howeVer, that the following descriptions, while indicating
preferred embodiments and numerous specific details thereof, are given by way of illustration and
not of limitation. Many changes and modifications may be made within the scope of the
embodiments herein without departing from the spirit thereof, and the embodiments herein include
all such modifications.

BRIEF DESCRIPTION OF FIGURES

[0015] This invention is illustrated in the accompanying drawings, throughout which like
reference letters indicate corresponding parts in the various figures. The embodiments herein will be
better understood from the following description with reference to the drawings, in which;

[0016] FIG. 1 depicts a docking mechanism attached-to the medical device according to
embodiments as disclosed herein;

[0017] FIG. 2 depicts a right floor plate according to an embodiment disclosed herein; _

[0018] FIG. 3 depicts a left floor plate according to an embodiment disclosed herein; and

[0019] Fig. 4 depicts a medical device that is docked using a docking mechanism according
to an embodiment of the present invention; |

(0020] Fig. 5 depicts a plate provided in the first part according to an embodiment of the
present invention;

[0021] Fig. 6 depicts a docked position of the docking mechanism with plunger switch

according to another embodiment of the present invention;
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(0022] Fig. 7 depict an undocked position of the docking mechanism with plunger switch
according to another embodiment of the present invention;

[0023] Fig. 8a and 8b depict a right floor plate and a left floor plate respectively according to
another embodiment of the present invention; and

[0024] Fig. 9 is a flow chart depicting the method for docking a medical device 200 such as a

robotic device corresponding to the CT scanner table according to an embodiment disclosed herein.
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DETAILED DESCRIPTION OF INVENTION

(0025] The embodiments herein and the various features and advantageous details thereof

are explained more fully with reference to the non-limiting embodiments that are illustrated in the
accompanying drawings and detailed in the following description. Descriptions of well-known
components and processing techniques are omitted so as to not unnecessarily obscure the
embodiments herein. The examples used herein are intended merely to facilitate an understanding of
ways in which the embodiments herein may be practiced and to further enable those of skill in the
art to practice the embodiments herein. For example, although, while some embodiments are
explained with respect to docking a robotic medical device with respect to a Computer Tomography
(CT) scanner table for the ease of describing, it should be noted that any other device that requires to
be . may also incorporate the subject matter of the invention with little or no modifications.

Accordingly, the examples should not be construed as limiting the scope of the embodiments herein.

[0026] The embodiments herein achieve a system and method for dockingb a medical device
to both side of a CT scanner table as described herein below. Further, the embodiments herein
achieve a system and method for docking the medical device that could maintain the accuracy
during repeated usage. Further, the embodiments herein achieve a system and method for docking a
medical device that could adjust the positioning of medical device according to the inclinations in
the floor and the CT table. Furthermore, the embodiments herein achieve provide a docking
mechanism that is simple and cost effective. Referring now to the drawings, and more particularly
to FIGS. 1 through 9, where similar reference characters denote corresponding features consistently
throughout the figures, there are shown embodiments.

[0027]1 FIG. 1 depicts a docking mechanism attached to the medical device according to
embodiments as disclosed herein.  The docking mechanism 100 includes a first part 102 and a
second part 104. The first part 102 is provided in communication with a device that has to be
docked. In an embodiment, the first part 102 is provided in communication with a medical device
200. The second part 104 is provided in communication with a target surface on which the device
has to be docked. In an embodiment, the target surface is a floor. The medical device 200 includes
wheels 202. In an embodiment, the wheels 202 are retractable. The retractable wheels enable the
medical device 200 to rest on its base such that the medical device 200 could stand on wheels 202 or
on a solid metal base 203.

[0028] The first part 102 includes plurality of plates, each having plurality of ball housing.

The plurality of plates is provided at each side of the medical device 200. Further, each of ball
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housing includes at least one sphere that could be configured to dock the device 200. In an
embodiment, the first part 102 includes four plates 106, each plate having two ball housings 108a

and 108b. The four plates 106 are provided at each side of the medical device 200, such that each

“side of the medical device 200 includes two ball housings 108a and 108b. In an embodiment, the

ball housings 108a and 108b includes a sphere 109a and a sphere 109b respectively, such that a
medical device 200 having four sides could include eight spheres (two sets of spheres (109a and
109b) in each side). In an embodiment, the plate 106, the housings (108a and 108b) and the sphere
(109a and 109b) are all made of rigid material such as steel. However, it is also within the scope of
invention, t_hat the plate 106, the housings (108a and 108b) and the sphere (109a and 109b) could be
made of any other material without otherwise deterring intended function of the docking mechanism
100 as can be deduced from this description. In an embodiment, the sphere 109a is configured to
dock the medical device 200 to the right side of the CT scanner table. Further, the sphere '109b is
configured to dock the medical device 200 to the left side of the CT scanner table. In another
embodiment, the sphere 109a and sphere 109b are provided with separate marks, sucly that the
sphere 109a and 109b could be differentiated. In an embodiment, the sphere 109a and the sphere
109b is colored coded in order to differentiate each other. Fig. 5 depicts a plate provided in the first
part according to an embodiment of the present invention.

[0029] The first part 102 further includes a leveling bolt 110. In an embodiment, the
leveling bolt 110 is provided on top of each housing 108a and 108b. However, it is also within the
scope of invention, that the leveling bolt 110 could be provided in any other position without
otherwise deterring intended function of the docking mechanism 100 as can be deduced.from this
description. In an embodiment, the Jeveling bolt 110 is selected from a jack bolt. The leveling bolt
110 is configured to adjust the inclination of device 200 to corresponding to the orientation of CT
scanner table (not shown). In another embodiment, the leveling bolt 110 is provided with a nut 112
to permanently lock the inclination of the device 200. '

[0030] The second part 104 includes at least one of a right floor plate 114 and a left floor
plate 116. The right floor plate 114 is configured to dock the medical device 200 to the right side of
the CT scanner table. The left floor plate 116 is configured to dock the medical device 200 to the
left side of the CT scanner table. The right floor plate 114 includes at least one locating hole 1141,

at least one relief-hole [14r, at least one pattern for camera detection 114p. The locating hole 1141

_is provided corresponding to the sphere 109a that is configured to dock the medical device 200 to

the right side of the CT scanner table. Further, the locating hole 1141 is configured to receive the
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sphere 109a. In an embodiment, the sphere 109a is provided having a diameter slightly higher than
the diameter of the locating hole 1141, such that the locating hole 1141 could be configured to
receive the sphere 109a up to a certain depth. In one embodiment, the sphere 109a includes a
diameter of 14mm and the locating hole | 141 includes a diameter of 12mm. The locating hole 1141
further enables aligning the sphere 109a, such that the center of sphere 109a and the center of
locating hole 114l lies along the same axis. In an embodiment, the locating hole 1141 is provided as
a through hole. In another embodiment, the locating hole 1141 is provided as a semi through or non
through hole without otherwise deterring intended function of the docking mechanism as could be
deduced from this description.

(0031] The relief hole !14r is provided corresponding to the sphere 109b that is configured
to dock the medical device 200 to the left side of the CT scanner table.” The relief hole 114r is
configured to allow the sphere 109b to pass through it, such that the outer surface of the sphere 109b
does not contact the inner surface of the relief hole 114r. In an embodiment, the relief hole 114r is
provided having a diameter considerably higher than the diameter of sphere 109b, such that the
outer surface of the sphere 109b does not contact the inner surface of the relief hole 114r. In an
embodiment, the sphere 109b includes a diameter of 14mm and the relief hole 114r includes a
diameter of 18mm. In an embodiment, the relief hole 114r is provided as a through hole. In another
embodiment, the relief hole 114r is provided as a semi through or non through hole such that the
outer surface of the sphere 109b does not contact the inner surface of the relief hole 114r.

[0032] In an emebodiment, the right floor plate 114 further includes a right side docking
detector 1l4d that is configured to differentiate the right floor plate 114 from the left floor plate 116.
In an embodiment, right side docking detector 114d could be a sticker, coloured codes and so on.
Fig. 2 depicts a right floor plate according to an embodiment disclosed herein.

[0033] The left floor plate 116 includes at least one locating hole 1161, at least one relief-
hole 116r, at least one pattern for camera detection 116p. The locating hole 1161 is provided
corresponding to the sphere 109b that is configured to dock the medical device 200 to the left side of
the CT scanner table. Further, the locating hole 1161 is configured to receive the sphere 109b. In an
embodiment, the sphere 109b is provided having a diameter slightly higher than the diameter of the
locating hole 1161, such that the locating hole 116! could be configured to receive the sphere 109b
up to a certain depth. In one embodiment, the sphere 109b includes a diameter of 16mm and the
locéting hole 1161 includes a diameter of 12mm. The locating hole 1161 further enables aligning the

sphere 109b, such that the center of sphere 109b and the center of locating hole 116l lies along the
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same axis. In an embodiment, the locating hole 116] is provided as a through hole. In another
embodiment, the locating hole 116l is provided as a semi through or non through hole without
otherwise deterring intended function of the docking mechanism as could be deduced from this
description.

(0034] The relief hole 116r is provided corresponding to the.sphere 109a that is configured
to dock the medical device 200 to the right side of the CT scanner table. The relief hole 116r is
configured to allow the sphere 109a to pass through it, such that the outer surface of the sphere 109a
does not contact the inner surface of the relief hole 116r. In an embodiment, the relief hole 116r is
provided having a diameter considerably higher than the diameter of sphere 109a, such that the outer
surface of the sphere 109a does not contact the inner surface of the relief hole 116r. In an
embodiment, the sphere 109a includes a diameter of [6mm and the relief hole 116r includes a
diameter of 18mm. In an embodiment, the relief hole 116r is provided as a through hole. In another
embodiment, the relief hole 1161 is provided as a semi through or non through hole such that the
outer surface of the sphere 109a does not contact the inner surface of the relief hole 116r.

[0035] In an embodiment, the left floor plate 116 further includes a left side docking detector
116d that is configured to differentiate the left floor plate 116 from the right floor plate 114. In an
embodiment, left side docking detector 116d could be a sticker, coloured codes and so on. In an
embodiment, the right floor plate 114 and the left floor plate 116 is made of stainless plate having
thickness of 2.5mm. However, it is also within the scope of invention, that the right floor plate 114
and the left floor plate 116 could be made of any other material having any other thickness without
otherwise deterring intended function of the docking mechanism 100 as can be deduced from this
description. Fig. 3 depict§ a left floor plate according to an embodiment disclosed herein.

[0036] For docking the medical device to at least one of right side of the CT scanner table or
left side of the CT scanner table, the corresponding second part 104 (right floor plate 114 or left
floor plate 116) is fixed on to the floor. In an embodiment, at least one of the right floor plate 114 or
the left floor plate 116 is fixed on to respective sides of the CT scanner table using a removable
securing mechanism such as double sided adhesive tape. However, it is also within the scope of
inveniton, that the right floor plate 114 or the left floor plate 116 could be fixed on to respective
sides of the CT scanner table using any other type of securing mechanism without otherwise
deterring the intended function of the docking mechnaism 100 as can be deduced from this

description. In another embodiment, the right floor plate 114 or the left floor plate 116 could be
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fixed on to respective sides of the CT scanner table using a fixing jig-and secured using a removable
securing mechanism.,

[0037] The medical device 200 includes a retractable wheels 202 and a foot plate 204. The
retractable wheels 202 is configured such that the medical device could be rested on the wheels 202
or on a foot plate 204. In an embodiment, the first part 102 is fixed on to the foot plate 204.
However, it is also within the scope of invention, that the first part 102 could be fixed on to any
other elements of the medical device 200 with simple or no modification or with inclusion of certain
elements to the medical device 200 or removing certain elements to the medical device 200 without
otherwise deterring intended function of the docking mechanism as can be deduced from this
description.

[0038] In an embodiment, the foot plate 204 is square shaped, such that one plate from the
plurality of plates 106 is conencted to each side of the foot plate 204. Futther each of the plate 106
includes two ball housings 108a having the sphere 109a and 108b having the sphere 109b. Further,
if the user requires to dock the medical device 200 to the right side of the CT scanner table, the user
can lower the medical device 200 such that the locating holes 1141 in the right foot plate 114
receives the sphere 109a. The sphere 109a is provided having a diameter slightly higher than the
diameter of the locating hole 1141, such that the locating hole 1141 could be configured to receive
the sphere 109a up to a certain depth and then docks. The locating hole 1141 further enables
aligning the sphere 109a, such that the center of sphere 109a and the center of locating hole 1141 lies
along the same axis. Further, the relief hole 114r is configured to allow the sphere 109b to pass
through it, such that the outer surface of the sphere 109b does not contact the inner surface of the
relief hole 114r. In an embodiment, the relief hole 114r is provided having a diameter considerably
higher than the diameter of sphere 109b, such that the outer surface of the sphere 109b does not
contact the inner surface of the relief hole 114r. Further, the leveling bolt 110 is configured to
adjust the inclination of device 200 to correspond to the orientation of CT scanner table (not shown).
In another embodiment, the leveling bolt 110 is provided with a nut 112 to permanently lock the
inclination of the device 200 in the final calibrated position. . In an embodiment, the leveling bolt
110 is a jack bolt. Fig. 4 depicts a medical device that is docked using a docking mechanism
according to an embodiment of the present invention.

[0039] In an embodiment, the docking mechanism 100 further includes at least one camera
(not shown) fixed on to the right floor plate 114 and the left floor plate 116. In one embodiment, the

camera is mounted on to the bottom section of the foot plate 204 such that it is not in physical
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contact with the right floor plate 114 and the left floor plate 116 respectively. The camera is
configured to read the pattern for camera detection 114p provided on each of the right floor plate
114 and the left floor plate 116 and captures the images of the pattern. In an embodiment, the
camera is configured to captures the images of the pattern for camera detection 114p provided on
each of the right floor plate 114 and the left floor plate 116 and stére the data with respect to the
pattern as a reference image when the medical device 200 is first docked and calibrated. Further,
when the medical device 200 is re-docked, the camera is configured to capture the new position of
the pattern 114p and compare the new position of the pattern 114p with the reference image/pattern.
The camera is configured to operate at a pixel level, thereby enabling detection of minute deviations.
In another embodiment, the docking mechanism 100 further includes a controller (not shown). The
controller regulates the functioning of the camera, such that if the deviation in the orientation of the
medical device detected by the camera is within a desired number of pixels, the controlier alerts the
user regarding complete docking. Further, if the deviation in the orientation of the medical device
exceeds desired number of pixels, the controller alerts the user regarding incomplete docking. In an
embodiment, the alerting could be performed by a display device, an audio device and so on. The
controller includes a processor core that is configured to perform the comparison and to alert the
user, a memory that is configured to store the reference pattern and programmable input/output
peripherals that is configured to receive and send data to the camera or the display device. However,
it is also within the scope of the invention that the instead of controller, the docking mechanism may
include any other hardware device, combination of hardware devices, software devices or
combination of hardware or software devices that could achieve one or more process discussed in
the description. |

| [0040] In another embodiment, the first part 102 of the docking mechanism 100 include
plurality of plunger switch; say a right plunger switch 118r and a left plunger switch 1181. Further,
the right floor plate 114 and the left floor plate 116 include plunger receiving portion 120r and 1201
respectively. The first part 102, the right floor plate 114 and the left floor plate 116 are configured
such that the plunger switch touches the plunger receiving portion 120r and 1201 provided in the
right floor plate 114 and the left floor plate 116 respectively. [n an embodiment, when the medical
device 200 is docked to the right side of the CT scanner table, the medical device is lowered
vertically such that the sphere 109a provided in the first part 102 is received by the locating hole
1141 provided in the right floor pléte 114 and the sphere 109b provided in the first part 102 is
received by the relief hole 114r provided in the right floor plate 114. Further, the right plunger

10
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switch 118r comes in contact with the plunger receiving portion 120r provided in the right floor
plate 114. In an embodiment, the plunger switch 118r is provided with a repeatability of 10microns
or lesser. The plunger switch 118r is configured to detect the orientation of medical device 200 with
respect to CT scanner table during repeatable docking to an accuracy of 10 microns or lesser.
Further, the plunger switch 118r is provided in communication with a display device that is

configured to alert the user if the deviation in orientation is more than 10 microns.

[0041] In one embodiment, when the medical device 200 is d6c1<ed to the left side of the CT
scanner table, the medical device is lowered vertically such that the sphere 109b provided in the first
part 102 is received by the locating hole 1161 provided in the left floor plate 116 and the sphere 109a
provided in the first part 102 is received by the relief hole 116r provided in the left floor plate 116.
Further, the left plunger switch 118l comes in contact with the plunger receiving portion 1201
provided in the left floor plate 116. In an embodiment, the plunger switch 1181 is provided with a
repeatability of 10microns or lesser. The plunger switch 118l 1s configured to detect the orientation
of medical device 200 with respect to CT scanner table during repeatable docking to an accuracy of
10 microns or lesser. Further, the plunger switch 118r is provided in communication with a display
device that is configured to alert the user if the deviation in orientation is more than [0 microns.
Fig. 6 and Fig. 7 depict a docked position and undocked position respectively of the docking
mechanism with plunger switch according to another embodiment of the present invention.

[0042] In yet another embodiment, the right floor plate 114 includes an extended: (raised)
portion 114e around the right locating hole 1141 such that when the the medical device is lowered
vertically, the sphere 109a is received by the right locating hole 1141 and align against the extruding
portion 114e. In an embodiment, the extended (raised) portion 114e around the right locating hole
1141 eliminates the need for providing a relief hole 114r, as the extruding portion 114e results in
providing the sphere 1095 in the free space between the top of the extruding portion 114e and the
top of the right floor plate 114 when the medical device is' lowered. Similarly, the left floor plate
116 includes an extended (raised) portion 116e around the right locating hole 1161 such that when
the the medical device is lowered vertically, the sphere 109b is received by the left locating hole
1161 and align against the extruding portion 116e. In an embodiment, the extended (raised) portion
116e around the left locating hole 1161 eliminates the need for providing a relief hole 116r, as the
extruding portion 116e results in providing the sphere 109a in the free space between the top of the

extruding portion 116e and the top of the left floor plate 116 when the medical device 1s lowered.
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Fig. 8a and 8b depict a right floor plate and a left floor plate respectively according to another
embodiment of the present invention.

[0043] It should be noted that the aforementioned configuration of docking mechanism 100
is provided for :the ease of understanding of the embodiments of the invention. However, certain
embodiments may have a different configuration of the components of the docking mechanism 100
and certain other embodiments may exclude certain components of the docking mechanism 100.
For example, instead of four plates 106 provided in the first part 102, the docking mechanism could
include any number of plates based on the surface to which the first part 102 is attached and based
on the user requirement. Further, the docking mechanism 100 could include any number of locating
holes and any number of spheres depending upon the design of the device that has to be docked and
based on user requirements. Therefore, such embodiments and any modification by addition or
exclusion of certain components of the docking mechanism 100 without otherwise deterring the
intended function of the docking mechanism 100 as is apparent from this description and drawings
are also within the scope of this invention.

[0044] The method for docking a medical device 200 such as a robotic device corresponding
to the CT scanner table is explained herein below. FIG. 9 is a flow chart depicting the method for
docking a medical devige 200 such as a robotic device corresponding to the CT scanner table
according to an embodiment disclosed herein. The method includes securing the floor plate to the
floor (step 302). At least one of right floor plate 114 and left floor plate 1141 is fixed to the right
side and left side of the CT scanner table respectively. [n an embodiment, each of the right floor
plate 114 and left floor plate 116 includes plurality of locating holes and relief holes. The first part
102 is attached to the foot plate 204 of the medical device 200 (step 304). The first part 102
includes plurality of plates 106 such that each side of the foot plate 204 includes at least one plate
106. Each of the plate 106 includes two ball housing 108a and 108b having the sphere 109a and
109b. Further, if the medical device 200 is docked to the right side of the CT scanner table, the
medical device is lowered (step 306), such that the sphere 109a is received inside the locating hole
1141 and the sphere 109b is received inside the relief hole | 14r. Further, if the medical device 200
1s docked to the left side of the CT scanner table, the medical device is lowered, such that the sphere
109b is received on to the locating hole 1161 and the sphere 109a is received inside the relief hole
116r. After docking, the medical device 200 is leveled with respect to the CT scanner table (step
308). In an embodiment, four leveling bollts 110 are provided on top of the ball housing 108 in order

to level the medical device 200. Once leveled, the bolts 110 are locked permanently to preserve the
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calibration (step 310). The camera is configured to read the pattern for camera detection 114p
provided on each of the right floor plate 114 and the left floor plate 116 and captures the images of
the pattern. In an embodiment, the camera is configured to captures the images of the pattern for
camera detection 114p provided on each of the right floor plate 114 and the left floor plate 116 and
store the data with respect to the pattern as a reference image when the medical device 200 is first
docked and calibrated. Further, when the medical device 200 is re-docked, the camera is configured
to capture the new position of the pattern 114p and compare the new position of the pattern 114p
with the reference image/pattern. The camera is configured to operate at a pixel level, thereby
enabling detection of minute deviations (step 312). In another embodiment, the docking mechanism
100 further includes a controller (not shown). The controller regulates the functioning of the
camera, such that if the deviation in the orientation of the medical device detected by the camera is
within a desired number of pixels, the controller alerts the user regarding complete docking (step
314). Further, if the deviation in the orientation of the medical device exceeds desired number of
pixels, the controller alerts the user regarding incomplete docking (step 316). In an embodiment, the
alerting could be performed by a display device, an audio device and so on. The controller includes. -
a processor core that is configured to perform the comparison and to alert the user, a memory that is.
configured to store the reference pattern and programmable input/output peripherals that s
configured to receive and send data to the camera or the display device. However, it is also within
the scope of the invention that the instead of controller, the docking mechanism may include any
other hardware device, combination of hardware devices, software devices or combination of
hardware or software devices that could achieve one or more process discussed below

[0045] It should be noted that the aforementioned steps for performing the method for
docking a medical device corresponding to the CT scanner table are provided for the ease of
understanding of the embodiments of the invention. However, various steps provided in the above
method may be performed in the order presented, in a different order, or simultaneously. Further, in
some embodiments, one or more steps listed in the above method may be omitted. Therefore, such
embodiments and any modification that is apparent from this deséription and drawings are also
within the scope of this invention.

[0046] The foregoing description of the specific embodiments will so fully reveal the general
nature of the embodiments herein that others can, by applying current knowledge, readily modify
and/or adapt for various applications such specific embodiments without departing from the generic

concept, and, therefore, such adaptations and modifications should and are intended to be
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comprehended within the meaning and range of equivalents of the disclosed embodiments. It is to be
understood that the phraseology or terminology employed herein is for the purpose of description
and not of limitation. Therefore, while the embodiments herein have been described in terms of
preferred embodiments, those skilled in the art will recognize that the embodiments herein can be

practiced with modification within the spirit and scope of the embodiments as described herein.
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CLAIMS
We Claim,
1. A system for docking a device, said system comprising:
' a first part attached to said device; and
a second part attached to a target surface, wherein
said first part includes plurality of spheres, each having a first diameter;
said second part includes plurality of holes, each having a second diameter;
said plurality of holes is configured to receive said plurality of spheres; and
said second diameter is lesser than said first diameter.
2. The system as claimed in claim 1, wherein said plurality of sphere is made of solid material.
3. A system for docking a medical device with respect to at least one of a right side of a
Computer Tomography scanner table and a left side of a Computer Tomography scanner
table, said system comprising: _
a first part having a right side sphere and a left side sphere attached to said medical
device; and
a second part having at least one of right floor plate and left floor plate secured to
floor in said at least one of right side of the Computer Tomography scanner table and the left
side of the Computer Tomography scanner table respectively, wherein
said right side sphere and said left side sphere includes a first diameter;
said right floor platé.bincludes plurality of locating hole having a second diameter
configured to receive said right side sphere and plurality of relief hole having a third
diameter configured to receive said left side sphere;
said left floor plate includes plurality of locating hole having a second diameter
configured to receive said left side sphere and plurality of relief hole having a third diameter
configured to receive said right side sphere;
said first diameter is more than said second diameter; and
said third diameter is more than said first diameter.
4. The system as claimed in claim 3, wherein at least one of said right floor plate and said left
floor plate includes a plunger switch that is configured to detect the orientation of said
medical device with respect to said Computer Tomography scanner table during repeatable

docking to an accuracy of 10 microns.
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5. The system as claimed in claim 3, wherein said right side sphere and said left side sphere is
made of solid material.

6. The system as claimed in claim 3 further includes a camera, a pattern for camera detection
and a controller, wherein

said camera is configured to obtain image of said pattern for camera detection; and
said controller is configured to determine orientation of said device based on said
image of said pattern for camera detection,

7. The system as claimed in claim 3, wherein said right floor plate and said left floor plate is
secured to the floor by a double sided adhesive tape.

8. The system as claimed in claim 3 further includes a leveling bolt and a nut provided in said
first part, wherein |

said leveling bolt is configured to adjust orientation of said medical device; and
said nut is configured to lock the medical device in a desired orientation.

9. A method for docking a medical device with respect to atnleast one of a right side of a
Computer Tomography scanner table and a left side of a Computer Tomography scanner
table, said method comprising

a. attaching at least one of right floor plate and left floor plate to a floor in said at least
one of right side of the Computer Tomography scanner table and the left side of the
Computer Tomography scanner table respectively;

b. 'attaching a first part having a right side sphere and a left side sphere to said- medical
device; and

¢. docking said medical device to said floor by allowing said right floor plate and said
left floor plate to receive said right side sphere and said left side sphere respectively.

10. The method as claimed in claim 9, further includes adjusting the orientation of the medical

device corresponding to the CT scanner table.
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