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CLAIMS

1. A system for determining a trajectory of an elongated tool, the system comprising:

a memory module configured to receive imaging data of a preliminary 3-
dimensional (3D) image of a body from a 3D imaging device, the body comprising an
opaque body surface, a target and at least one occlusion between the body surface and
the target;

a processor communicatively coupled with the memory module, wherein the
processor is configured to:

process the preliminary 3D image of the body from the 3D imaging device to
obtain location data of the target, body surface and at least one occlusion; and

based on a location of the target relative to the body surface and at least one
occlusion, determine at least one trajectory for the elongated tool to strike the target.

2. The system as claimed in claim 1, wherein the processor is further configured to
determine at least one tool insertion point on the body surface to determine the at least one
trajectory for the elongated tool to strike the target.

3. The system as claimed in claim 2, wherein the processor is further configured to
determine the insertion point on the body surface having the shortest distance between the
body surface and the target.

4. The system as claimed in claim 2 or 3, wherein the processor is further configured to
determine the insertion point on the body surface such that a line between the insertion point
and the target bypasses the at least one occlusion.

5. The system as claimed in any one of the preceding claims, wherein the processor is
further configured to determine coordinates of a centroid of the target to obtain location data of
the target.

6. The system as claimed in any one of the preceding claims, further comprising a
display device coupled to the processor, wherein the processor is further configured to
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simulate a trajectory of the elongated tool based on the determined at least one trajectory
for display on the display device.

7. A system for striking a target using an elongated tool, the system comprising:

a 3D imaging device;

the system as claimed in any one of claims 2 to 4 connected to the 3D imaging
device;

an adjustment mechanism configured to adjust an angular orientation of the
elongated tool relative to the insertion point; and

an actuator coupled to the adjustment mechanism for moving the adjustment
mechanism according to signals received from the processor,

wherein the 3D imaging device is further configured to capture a real-time 3D
image of the body and the elongated tool,

wherein the processor is further configured to control the adjustment mechanism
to align a longitudinal axis of the elongated tool with a selected trajectory based on the
real-time 3D image, the processor further configured to calculate a striking distance between
the insertion point and the target based on location data of the insertion point and the
target; and

wherein the actuator is configured to drive the elongated tool toward the target
based on the angular orientation of the elongated tool at alignment and the calculated
striking distance.

8. The system as claimed in claim 7, wherein the processor is further configured to
associate the real-time 3D image with the preliminary 3D image, to align the elongated
tool to the selected trajectory.

9. The system as claimed in claim 7 or 8, wherein the 3D imaging device comprises
at least one selected from a group consisting of a magnetic resonance imaging (MRI)
machine, a computerized tomography (CT) scanner and a fluoroscope.

10. The system as claimed in any one of claims 7 to 9, wherein the adjustment
mechanism comprises a base and a platform, wherein the platform is configured to be
parallel to the base.
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11.  The system as claimed in claim 10, wherein the adjustment mechanism further
comprises a plurality of arms linking the base with the platform, the plurality of arms being
configured to move the platform along a plane parallel to the base to adjust the angular
orientation of the elongated tool relative to the insertion point.

12. The system as claimed in claim 10 or 11, wherein the platform comprises a ball
joint compliance for supporting the elongated tool, the ball joint compliance comprising a
hole configured to allow sliding movement of the elongated tool therethrough.

13 The system as claimed in any one of claims 10 to 12, wherein the adjustment
mechanism further comprises a tool holder detachable from the platform.

14. A method for determining a trajectory of an elongated tool, the method comprising
the steps of:

receiving a preliminary 3-dimensional (3D) image of a body, the body comprising
an opaque body surface, a target and at least one occlusion between the body surface
and the target;

processing the preliminary 3D image of the body from the 3D imaging device to obtain
location data of the target, body surface and at least one occlusion; and

based on a location of the target relative to the body surface and at least one
occlusion, determining at least one trajectory for the elongated tool to strike the target.

15. The method as claimed in claim 14, wherein determining the at least one trajectory
for the elongated tool to strike the target comprises determining at least one tool insertion
point on the body surface.

16. The method as claimed in claim 15, wherein determining the at least one tool
insertion point on the body surface comprises determining the insertion point having the
shortest distance between the body surface and the target.

17. The method as claimed in claim 15 or 16, wherein determining the at least one tool
insertion point on the body surface comprises determining the insertion point on the body
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surface such that a line between the insertion point and the target bypasses the at least one
occlusion.

18. The method as claimed in any one of claims 14 to 17, wherein processing the
preliminary 3D image of the body to obtain location data of the target comprises determining

coordinates of a centroid of the target.

19. The method as claimed in any one of claims 14 to 18, further comprising the step
of simulating a trajectory of the elongated tool based on the determined at least one
trajectory for display on a display device.

20. A method of striking a target using an elongated tool, the method comprising the
steps of:

determining at least one trajectory for the elongated tool to strike the target using the
method as claimed in any one of claims 1510 17;

receiving a real-time 3D image of the body and the elongated tool;

aligning a longitudinal axis of the elongated tool with a selected trajectory based on
the real-time 3D image;

calculating a striking distance between the insertion point and the target based on
location data of the insertion point and the target; and

advancing the elongated tool toward the target according to the calculated
distance.

21. The method as claimed in claim 20, wherein aligning the longitudinal axis of the
elongated tool with the selected trajectory comprises associating the real-time 3D image
with the preliminary 3D image.



