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Overview

Fiber optic force sensors can be used under MRI without causing any danger
or any disruption on the MR image. In this study we investigated several
concepts for the design of a force sensor based on a fiber-optic Fabry-Pérot
interferometer to measure needle-tissue interaction forces on the tip of a 18 G
needle, where special attention was given to concepts for a sensor with (1), an
intrinsic low. Experimental evaluation is introduced with insertion in phantoms
to reproduce puncture of organs.
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Fiber Optic Needle Tip Force Sensor

  

Tactile needle probe for minimally invasive
tissue identification  

This paper presents a novel optical fiber-based
needle probe designed to measure the tactile
force at needle tip during needle insertions. By
fusing the measurements along inserting paths, 
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Phantom study of a fiber optic force sensor
design for 

Fiber optic force sensors can be used under MRI
without causing any danger or any disruption on
the MR image. Applied axial force measurement
during needle 
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Fibre optic force sensor for flexible bevel
tip needles in minimally  

This paper presents and discusses the design of
a novel fibre optic force sensor which will be
embedded within the needle. This sensor will
provide information on lateral and axial forces 
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Fiber-Optic Fabry-Pérot Interferometers for
Axial Force Sensing on the  

The goal of this study was to design a force
sensor based on an FPI, incorporated in a needle
tip, for the measurement of forces acting on the
needle tip in axial direction of the needle.
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Phantom study of a fiber optic force sensor
design for biopsy needles  

In this work, an FPI based fiber optic force sensor
design and its integration to an 18-gauge MRI
compatible biopsy needle are presented. The
custom designed FPI sensor provides a force 
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Fiber-optic fabry-pérot interferometers for
axial force sensing on the  

In this study we investigated several concepts for
the design of a force sensor based on a fiber-
optic Fabry-Pérot interferometer to measure
needle-tissue interaction forces on the tip of a 18
G needle, 
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Three-dimensional catheter tip force
sensing using multi 

Accordingly, this work presents the development
of a unique and novel catheter tip force sensor
utilizing a multi-core fiber with inscribed fiber
Bragg 
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Fiber-Optic Fabry-Pérot Interferometers for
Axial Force 

A study of different concepts for a small fiber-
optic force sensor based on Fabry-Pérot
interferometry to measure forces in axial
direction on the tip of a 
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Temperature-Compensated Optical Fiber
Force Sensing at the Tip of 

A Fabry-Perot interferometric (FPI) sensor based
on interferometric intensity-phase modulation is
proposed for in vivo force sensing at the tip of a
surgical tool for minimally invasive surgeries. To 
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Smart-Needle Sensor: Real-Time Feedback

Contemporary smart-needle sensors frequently
employ optical fiber-based architectures for both
needle shape and tip force sensing. Shape
sensing is achieved using fiber Bragg gratings 
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Phantom study of a fiber optic force sensor
design for 

In this work, an FPI based fiber optic force sensor
design and its integration to an 18-gauge MRI
compatible biopsy needle are presented. The
custom designed FPI 
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(PDF) Fibre optic force sensor for flexible
bevel tip needles in  

This paper presents and discusses the design of
a novel fibre optic force sensor which will be
embedded within the needle. This sensor will
provide information on lateral and axial forces
acting on the 
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Intraoperative Needle Tip Tracking with an
Integrated 

A fibre-optic, Fabry-Pérot interferometer
hydrophone is integrated into an intraoperative
needle and used to localise the needle tip within
a handheld 
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Needle Tip Force Estimation Using an OCT
Fiber and a Fused

Accurate needle tip force measurement provides
information on needle-tissue interaction and
helps detecting and compensating potential
misplacement. For this purpose we introduce an 
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(PDF) Fiber-Optic Fabry-Pérot
Interferometers for Axial 

In this study we investigated several concepts for
the design of a force sensor based on a fiber-
optic Fabry-Pérot interferometer to measure
needle 
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Fiber-optic Fabry-Pérot interferometers for
axial force sensing on the  

Dive into the research topics of 'Fiber-optic Fabry-
Pérot interferometers for axial force sensing on
the tip of a needle'. Together they form a unique
fingerprint.
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Fiber Optic Fabry-Perot Interferometry for
a Biopsy Needle with Tip  

The needle we propose is designed to measure
the axial force, i.e. the force along the needle
axis. It is a 16 G needle (diameter of 1.6 mm),
composed of a compliant structure and two
optical fibers (Fig. 1).
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The Design of Optical Sensing Needles for
Tactile Sensing  

Force sensing in minimally invasive surgery is a
challenge for surgeons in practice and in
training, and for the application of invasive
devices. Within magnetic resonance (MR)
working 
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A Fabry-Perot optical fiber force sensor
based on intensity modulation  

This paper proposes a miniature and MR
compatible optical force sensor based on Fabry-
Perot interference (FPI) principle and
interferometric-intensity modulation method. The
FPI sensor, with 
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A force sensor based on FPI for flexible
needle force sensing

In order to measure the force at the tip of a
puncture needle and to identify different levels of
soft tissue in the puncture path, an FPI force
sensor was made from a single-mode optical
fibre 
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The three most promising concepts for a
fiber-optic force sensor, 

The three most promising concepts for a fiber-
optic force sensor, based on Fabry-Pérot
interferometry, in the tip of the stylet of a trocar
needle to measure forces in axial direction on
the  
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(PDF) Needle Tip Force Sensor for Medical
Applications

These needle-embedded sensing techniques are
based mainly on measuring force through strain
gauge and fiber Bragg grating sensors 
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Optical Fiber -Based Needle Shape Sensing:
Three-channel Single 

Bevel-tip needles are commonly utilized in
percutaneous medical interventions where a
curved insertion trajectory is required. To avoid
deviation from the intended trajectory, needle
shape sensing and tip 
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A Fabry-Perot optical fiber force sensor
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based on  

Request PDF , A Fabry-Perot optical fiber force
sensor based on intensity modulation for needle
tip force sensing , The force feedback absence in
minimally invasive surgeries (MIS) is a 
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(PDF) Fibre optic force sensor for flexible
bevel tip 

This paper presents and discusses the design of
a novel fibre optic force sensor which will be
embedded within the needle. This sensor will
provide 
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A force sensor based on FPI for flexible
needle force sensing

The unique advantage of the fibre optic sensor
diameter is thin and easy to integrate, which
provides an effective solution to the integration
problem of the fine-gauge flexible needle tip 
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