1 FLEXI BLE GUI DANCE AND PRECI SE POSI TI ONI NG MECHANI SM AND APPLI CATI ONS
THERECOF Field of the Invention [0001] The present invention generally

rel ates to devices and nethods for guidance and positioning, and nore
particularly to a flexible guidance andqpreci se positioning mechanism and
its applications including mninally invasive surgical instrunents such as
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surgeries are common sanpl es APPITONTIONY THEREOFve surgical techniques
t hat have received wi de acceptance anong patients and doctors. The
mnimal ly invasive surgical techniques cause reduced incision trauns,

resulting in quicker recovery, Ip@ $d DefHeGted Yy tOri ng, and shorter
hospital stays and consequent uctions in nedical costs. Furthernore,

the mnimally invasive surgical techniques have significantly | ower
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i nstruments. For exanple the rigid el ongated body of an” endoscope h
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| ost due to inherently high friction of the operating nechanism Therefore,
tactile and haptic feedbacks are needed in order to achi eve good eye-hand
coordi nation. [0003] During endoscopic and | aparoscopi c surgeries, the

surgeons observe and Operate]ﬁ¥%§§§uﬁﬁﬁﬁﬂﬁgiﬁé%ﬁi ¥ through nlnlnally
in

i nvasi ve surgical instrunments d'rect nature may i nmpair
the depth perception and eye-hand coordination of a surgeon. I|nportant
factors that inpair th per tion i.nclude the absence of shadows in
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doctors. The minimally invasive surgical techniques cause reduced incision trauma,

resulting in quicker recovery, less patient monitoring, and shorter hospital stays and
consequent reductions in medical costs. Furthermore, the minimally invasive surgical
techniques have significantly lower incidence of post-operative complications. Despite all
these advantages, minimally invasive surgical techniques still present a surgeon with
several formidable challenges due to the limitations of available instruments. For example,
the rigid elongated body of an endoscope has reduced dexterity due to its length and
limited freedom of movement. When the rigid elongated body is extended, it has reduced
feel due to poor force feedback. Furthermore, about 70% of the applied manipulator force
is lost due to inherently high friction of the operating mechanism. Therefore, tactile and
haptic feedbacks are needed in order to achieve good eye-hand coordination.

[0003] During endoscopic and laparoscopic surgeries, the surgeons observe and
operate a patient indirectly through minimally invasive surgical instruments. However,
this indirect nature may impair the depth perception and eye-hand coordination of a
surgeon. Important factors that impair depth perception include the absence of shadows in
endoscopic camera pictures and the restricted ability to observe organs from different

sides. Important factors that impair eye-hand coordination include the unnatural



2 endoscopic line-of-sight, which results in ms-orientation between the
surgeon's hand novenents and the instrunent novenents on the screen

[ 0004] Attenpts have been nade to address the issues of the novenent and
operation of mninally invasive surgicab instrunents in the prior arts. For
exanple, a flexible guide could be rigidized through the use of speci al
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creates serious problens in situations where the distal end of the
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surgeon and .conplicates the operation procedure. Summary of the Invention
[0007] | nitgHEYe Ifghies grisppichey gxeshand eppedingtion, ke pismaicly pmporieniation

flexible s further complicated by attempts to coordinate these motions against an image being
displayed on a display monitor, which itself may change in orientation as the camera is
rotated. This difficulty represents a major obstacle to widespread use of this surgical
method.
[0006] In all endoscopic systems, the distal end of an endoscope during surgical
procedure can only be manipulated with 1 or 2 degree of freedom (DOF). It creates serious
problems in situations where the distal end of the endoscope has to be precisely positioned
in certain locations for better views. Usually, to ensure precise positioning of the distal end
of an endoscope requires a surgeon to move the distal end around a designated region of

interest. It is evident that this creates difficulty for the surgeon and complicates the

operation procedure.
Summary of the Invention

[0007] In one embodiment of the present invention, there is provided a flexible
guidance and precise positioning mechanism. The flexible guidance and precise
positioning mechanism comprises a spring having one distal end and one proximal end, a

distal means integrally coupled with the distal end of the spring; a proximal means



gui dance and precise positioning mechanism The flexible guidance and
preci se positioning mechani smconprises a spring having one distal end and
one proximal end, a distal nmeans integrally coupled with the distal end of
the spring; a proximal neans 3 integrally coupled with the proximl end of
the spring; and a plurality of longitudinal control neans havi ng one

di stal end_and.one proxi. end. . wher ei he plural ity of . |ongituydi.nal
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series. endand aproximal end; a flexible guidance and precise positioning mechanism disposed at
the distal end for providing flexible guidance and precise positioning to the endoscopic
system; and a control module disposed at the proximal end of the elongated body for
controlling the directions and movements of the endoscopic system.
[0010] In another embodiment of the endoscopic system, it‘ further comprises a
plurality of functional fibers disposed within the lumen of the elongated body, wherein the
movements of the plurality of functional fibers are controlled by the control module.
[0011] In another embodiment of the endoscopic system, the elongated body
comprises segments of small polymerized spring elements in series.
[0012] In another embodiment of the endoscopic system, the flexible guidance and
precise positioning mechanism comprises a spring having one distal end and one proximal
end; a distal means integrally coupled with the distal end of the spring; a proximal means
integrally coupled with the proximal end of the spring; and a plurality of longitudinal
control means having one distal end and one proximal end, wherein the plurality of
longitudinal means are evenly positioned around the spring, and wherein each of the
plurality of longitudinal control means is controllably coupled with the pitches of the

spring; thereby when any of the plurality of longitudinal control means causes the spring to



[0012] In another enbodi nent of the endoscopic system the flexible

gui dance and precise positioning nechani smconprises a spring having one
distal end and one proximal end; a distal neans integrally coupled with
the distal end of the spring; a proximl neans integrally coupled with the
proxi mal end of the spring; and a plurality of |ongitudinal control neans

havi ng one di stal end and one pr.gxi nal. end, rein the pluralit f
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control the manipulating forces for the movement of the elongated body. In another
further embodiment of the endoscopic system, the control module further comprises an
illumination source via an illumination cable to provide illumination for imaging the
pathway and checking site. In yet another further embodiment of the endoscopic system,
the electronic motion controller is a remote wireless control system.
[0016] In another embodiment of the present invention, there is provided a process
for flexible guidance and precise positioning. The process comprises providing a spring
disposed at a distal end of a movable object; providing a plurality of controlling cables,
wherein one end of the plurality of controlling cables is operably coupled with the spring
and the other end is operably coupled with a remote controller; causing the spring to
deflect in one direction by pulling one or two of the controlling cables so as to provide
flexible guidance for the moving object; and precise positioning the movable object by
releasing the spring from a preloaded state.
[0017] The objectives and advantages of the invention will become apparent from
the following detailed description of preferred embodiments thereof in connection with the

accompanying drawings.



the electronic notion controller is a renote wireless control system

[0016] In another enbodi nent of the present invention, there is provided a
process for flexible guidance and precise positioning. The process
conprises providing a spring disposed at a distal end of a novable object;
providing a plurality of controlling cables, wherein one end of the
plurality of controlling cables.hs operably cqupled with the spring and
the other end is operably c%’ﬂffe%es\ﬁf‘g’ﬁog Orfi%ﬁg & rol | er; causing the
spring to deflect in one direction by pulling one or two of the
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drawi ngs. 5.  Brief cription of the Drawi ngs [0018] Preferred enbodi nents
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FIG 1 shows a schematic view of an endoscopic syst aving a mechanism
for fl exi gthbodjmedboftbe arsdegrimeingen.posi tioni ng i n accordance with one

enbodi nen the p t,invention. [0020] . FIG 2. shows . enl ar ged
schenatichWQQM/pf tﬁgﬁﬁ?ék?%féndﬁﬁﬂﬁﬁiéc twa%Eﬁ8%§Eb§?¥€gngﬂﬁmﬁgdﬁgnism
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shows an expl oded schenmatic view of the flexible guidance and preécise

posi ti oni ByC¥hani sm shown in FIG 2. [0022] FIG 4 is an exenplary

confi gur agy| of th [ end 21, 1in.accordance w ne, embadi nent of
the pr eset?tbgﬁnventi glnéi Tégé%ﬁ agleép bodeq |55 ?I?%{ceglef’vhg% %&eﬁﬁ’flpgng‘& ancfigand
f1 exi bl e pucrdapestiaiitg pieebarign shown in FIG 2.

[0022] FIG 4 is an exemplary configuration of the distal end 21 in accordance with
one embodiment of the present invention.

[0023] FIG 5 illustrates the operation of the flexible guidance and precise
positioning mechanism for changing directions where the distal end is bent by pulling one
or two of the guide cables 6.

[0024] FIGS 6A and 6B show schematic diagrams of the flexible guidance and
precise positioning mechanism illustrating the operation of precise positioning in

accordance with one embodiment of the present invention.

Detailed Description of the Invention

[0025] The present invention may be understood more readily with reference to the
following detailed description of certain embodiments of the invention.

[0026] Throughout this application, where publications are referenced, the
disclosures of these publications are hereby incorporated by reference, in their entireties,
into this application in order to more fully describe the state of art to which this invention
pertains.

[0027] In the following detailed description, specific details are set forth in order to

provide a thorough understanding of the invention. However, it will be understood by



posi tioni ng nmechani smfor changing directions where the distal end is bent
by pulling one or two of the guide cables 6. [0024] FIGS 6A and 6B show
schematic diagrans of the flexible guidance and precise positioning
mechanismillustrating the operation of6precise positioning in accordance
wi th one enbodi nent of the present invention. Detailed Description of the
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architectural engineering applications. [002 Now refellrl ng to FIGT1,
there is picovdaded] vaths emge gabodimdngof ghe amseemmvsntum c Tilysandnsdqam sygtem 1

mechani s nl:(;rg}gngeg g)ﬂel})( Ble %Hfd%cnecaenda prec1g)er ggsllt?oenn?gorsrfegllla%?sln{] 9 an elongated body 3,
and a controlling module 4. The flexible guidance and precise positioning mechanism 2
will be described in detail hereinafter. The elongated body 3 usually has a cylindrical
configuration with an outer layer and a lumen, where the lumen receives the fibers
including optic fibers and the outer layer isolates and protects the fibers from friction from
the external environment. The elongated body 3 can be made of any suitable material. In
one embodiment, the entire length of the elongated body 3 comprises segments of small
polymerized spring elements in series. It has 3 DOF including forward/retractable
displacement both linear or axially and is programmable curvature of bend radius from
distal end up to an estimated 20 mm or more, thereby provision of accommodation to the
types of surgical operations that it may undertake.

[0030] The controlling module 4 is not restricted to any particular configuration or
design. As shown in FIG 1, the controlling module 4 controls the moving direction of the
elongated body and the movement (back/forth) of the elongated body. The moving
direction of the elongated body is executed by the flexible guidance and precise positioning
mechanism 2 and controlled by a guide controller 5. The guide controller 5 is operably

coupled with the elongated body 3 via a channel 7 embedded with a plurality of guide



accordance with one enbodi nent of the present invention. The endoscopic
system 1l conprises a flexible guidance and precise positioning nmechani sm
2, an elongated body 3, and a controlling nmodule 4. The fl exi bl e gui dance
and precise positioning nechanismz2 wll be described in detai

herei nafter. The el ongated body 3 usually has a cylindrical configuration

with an outer |ayer d a| , Where the |umen receiveg the fibers.
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module 4 are well known to those skilled in the art; thus there is no more detailed
description provided herein.
[0032] Now referring to FIG 2, there is provided an enlarged schematic view of the
flexible guidance and precise positioning mechanism in accordance with one embodiment
of the present invention. The flexible guidance and precise positioning mechanism 2
comprises a distal end 21, a spring 23, and a proximal end 22. The spring 23 is integrally
coupled with the distal end 21 and the proximal end 22. The plurality of guide cables 6 are
operably coupled with the spring 23, where the plurality of guide cables 6 are evenly
disposed along the spring 23. In one embodiment, four guide cables are employed so that
the four guide cables are inter-disposed at 90 degrees apart from each other. As shown in
FIG 5, the spring 23 can be deflected in any direction in 3D space by pulling one or two of
the guide cables 6 so that the directions of the moving elongated body can be controllably

manipulated. In some embodiments, it requires a minimum of 2 wires or more for

controlling the directions depending on the 2D or 3D manipulation.



el ongat ed body can be provided by neans of el ectronic actuator devices that
are aligned wth respect to the direction of the endoscope notion in the
body. Disposed within the |unen of the el ongated body includes optical
fibers for acquiring visual signals alogg the pathway and checking sites.
Al'l the cables 16 enbedded within the |Iunmen can be | ocked up near the
connectiop 8 by any_neans,_e.g., e ock fittings 15. In additiaon, the
connect i oﬂ‘oﬁ‘ﬂy be oEW%F@feEfﬁ?gﬁﬂOé‘l&%\é’tt ers ihovidsdn sepieded sraemtiyewinal
out put NeaRlextié g@MbRY drdSke¥iss Paditicisy Aleshdni 6 2f I fstaltly the
conponent s of Xt h.egcont r ol Idill%s ' rrgddllelgé]aree m%égr@mﬂpglo@thggg sﬁ?l Ingd in
the art; Zhbss 2 hisewan eonfigurative foetnaddtle thovemsitr withinarbaulyot Bed bhapteidrihat
[0032] Now referring to FIG 2, ..there i S provi deﬁ%gan enl ed sch tic view
of the ffﬁéﬁr%ﬁ_eat Ty boﬁlccg)eér?at B’Flétctf)%y @8&?]"‘&9? %H’i‘a?nf@rfﬂ?tﬁl_ eé’?%r]%?énce
with one grbediorbldingind E@uﬁﬁgwguw@yﬁﬂéé ©49nd finersi16emlRhRdIUIaGH ignd
preci se positioning mechani sm conprises a distal end 21, a spring 23,
and a pr oklGréi thergds providedeansegemplprp gorifiguration of giel distalcand R agdordanchwithii st al

oper bty oo AR (T € RiesBtiplOoR, AR il P ARG i Rl o

are evenl secutlhg fasemhidd edblest 4l fopF FiBers 28 thik Mskee.e M addifBAt the il cgdizde
cables are eml)l_ oyed so that the four guide cables are inter-disposed at 9
degrees aps? ellgwy 6¥5 totiuninaigdhe spsygyndings mdzneguire gad epiPPEEES. can be

def | ect edgghszany di t] i N t t ui de
cabl s 6 SS%RLY {1 ERGinrStplel i FPRE TubHal dobiia 0t Fhe sl dhyer A
cont r ol | abloygatedhhoqyuBat Elak ptoximsanende2dboati befidrsnedi with aguipes Teaterbaithat rllof 2
W res or re fo controlling the directigns depending on the 2D or 3D
mani pul at PO C8 bp B34 apath Ve p ShirRldy o gmell @hanmets ey Bat egwlbﬁgeli RASEESan
expl oded geh@RBneChyhRY of the flexible guidance and precise positioning
mechani sm shown in FIG 2. The distal end 21 has a circular configuration
for snoot B03@venment Still réfering tbdd(S 2 andi3s theofldxebla guisldneeheand predise pusgeing

et o EAPE AR B A B s 21
i n- pl acedontéshe bsrivy 23 andbGhdath 2BEHOE cherRe Al IRth@ D3 MBI aTle SHafh 28!t i on
of the distal end 21 in accordance with
foldable so that when the spring is compressed, the sheath will be folded without being
detrimental to the movement of the mechanism.
[0036] Now referring to FIGS 6A and 6B, there are provided schematic diagrams
of the flexible guidance and precise positioning mechanism illustrating the operation of
precise positioning in accordance with one embodiment of the present invention. The
spring 23 can be compressed by the guide cables 6 so that the length of the spring 23 can
be varied by variable compression. As mentioned above, many situations require that the
distal end of the endoscopic device be strategically and uniquely positioned in exact and
particular location in 3D space. For example, when the distal end of the endoscopic device
has reached a location, the signal acquiring fiber may not be able to obtain clear images. It
would be desirable to fine tune the position of the signal acquiring fiber. As shown in
FIGS 6A and 6B, the spring has its natural free length L when it is fully relaxed, and its
fully compressed length /; thus the maximum distance that can be controlled by
compressing the spring is (L-1).
[0037] While the present invention has been described with reference to particular

embodiments, it is understood that the embodiments are illustrative and that the invention



one enbodi nent of the present invention. The distal end 21 has channels for
hol ding and securing four guide cables and four fibers in this instance.
In addition, the distal end 21 also allows the fibers to illumnate the
surroundi ngs and acquire and out put siggals. [0034] The proximal end 22 is
integrally coupled mﬁth t he outer | ayer 'of the elongated body 3. The
proxi mal end 22 can 4&' ;& an o en cepter sg that all, fibers_can
be passed>{WFdudnt 69 W‘f % %\C r hiteatsre apbrdiments of dhe peegent ayendigr willi per
passes t BEiaafent RARRRL hal B8 3rdingty J‘;Hlll rn?ft}%rir't E@w%fbhﬁh@%rc?seﬁtnﬁvémohhe

f1 exi bl e gui dance and precise positioning nechanism?2 further conprises a
pl ural i t yPotainb| Sndigalieerate ehodigrentsodrdicngsiddred tpubadencomphssed ovithin tlteeSpsrprl ng
23 and a coverln the rijpng,23,entirely., The sheath.25

f ol dabl e %Q‘F?%O & Ee“ﬁ FFREns B‘rve /’tfg LG e Stans %fht@StH’ie%ﬁP INERiDisded
Wi t hout béésegibediBy mefﬁpﬁérﬂiedbﬁlﬁlbﬁnm\éﬁﬁﬁiﬁed(ﬂy th' @ réFRedpady &?tlo[n0036] Now
referring to FIGS 6A and 6B, there are provided schenmatic diagrans of the
fl exi bl e gui dance and preci se positioning nmechanismillustrating the
operation of precise positioning in accordance with one enbodi nent of the
present invention. The spring 23 can be conpressed by the guide cables 6
so that the length of the spring 23 can be varied by variabl e conpression.
As nentioned above, nmany situations require that the distal end of the
endoscopi ¢ device be strategically and uni quely positioned in exact and
particular location in 3D space. For exanple, when the distal end of the
endoscopi ¢ device has reached a location, the signal acquiring fiber may
not be able to obtain clear images. It would be desirable to fine tune the
position of the signal acquiring fiber. As shown in FIGS 6A and 6B, the
spring has its natural free length L when it is fully relaxed, and its
fully conpressed |length 1; thus the maxi nrum di stance that can be controlled
by conpressing the spring is (L-1). [0037] Wile the present invention has
been described with reference to particular enbodinents, it is understood
t hat the enbodi nents are illustrative and that the invention 9 scope is
not so limted as such. Alternative enbodi nents of the present invention
wil |



beconme apparent to those having ordinary skill in the art to which the
present invention pertains. Such alternate enbodi nents are considered to
be enconpassed within the spirit and scope of the present invention.
Accordingly, the scope of the present ijzyention is described by the
appended clains and is supported by the fToregoing description 10 CLAIM
What is clainmed is: 1. A flexible guidance and precise positioning
mechani sm conprising: a spring havi M8 distal end and one pr oxi mal
end; a distal neans integrally coupled with the distal end of the spring; a
proxi mal neans integrally coupled with the proximal end of the spring; and
a pl ural i Whabis dlamgdtuidi nal control means having one distal end and one
proxi mal end, wherein the plurality of |ongitudinal neans are evenly
positioned around the spring, and wherein each of the plurality of

l'ongi tudi pal carddxble FaRRAcd sdGREGSPIsARNIeGAINEEM, Whhtidde pitches of the
spring; thereby when any of the plurality of |ongitudinal control neans
causes the spr#fgFinghavirg precdistplrendrsad 9ine praximal endt  provi des gui dance; and

wh h [ .ad : .b h I i f
ongi tudi nal | caAerAFRABE RERN leg R B S W T hRSEaRY (or R °

cause a forwar dproxiaEftansiibiegally co@fled @Rt Sroxintkdend bf the Bpr@ieeand pr eci se
positioning. 2. The mechanismof claim1, further conprising a flexible and

conpr essi bl e 'sh@MAltYflopgitylingl cosisel mgans kaying ors difel erd aad ere aroximal

interface I 1 i Anvi . . The
DT e R e EEANG ANl e U0, RO SOTR . Aol
4. An endastopeeis gatheof theoplpralisy of loraitudinahgaited ey i$ amitrodlablydéaipidd end

and a proxi. end; a.flexi.bl e guidance and precise positioning mechani sm
di sposed RtHihePitihes of heSBTRSr providing flexi bl e gui dance and preci se

posi tioning t otHehySAAASHIRITEhSYEIER oBBHgitudinal control means causes the spring to
deflect in one direction, it provides guidance; and when the spring is compressed to a
predetermined state by the plurality of longitudinal control means, the release of the
compressed spring will cause a forward movement with a fixed length so that it achieves

precise positioning.

2. The mechanism of claim 1, further comprising a flexible and compressible sheath
covering the spring, reducing the friction at the interface between the mechanism and its

surrounding environment.
3. The mechanism of claim 1, wherein the spring has a cylindrical configuration.

4. An endoscopic system, comprising:

an elongated body having a distal end and a proximal end,;

a flexible guidance and precise positioning mechanism disposed at the distal end for
providing flexible guidance and precise positioning to the endoscopic system; and

a control module disposed at the proximal end of the elongated body for controlling

the directions and movements of the endoscopic system.



a control nodul e disposed at the proximal end of the el ongated body for
controlling the directions and novenents of the endoscopic system 11 5.
The endoscopic systemof claim4, further conprising a plurality of
functional fibers disposed within the 1 men of the el ongated body, wherein
the novenents of the plurality of functional fibers are controlled by the
control dul e, 6. e endoscopi ¢ system of claim4, wherein the el ongated
body conpri sesT}éeeﬁﬂ&ﬁ'P%plc WS@W&Pf lenyheirthedeamprising 8| Rnshps of funglippals. 7.

The endosgpgl Qip¥SideMtRin Gealmest of M€ ﬁin@aﬂé@%oﬁ% exhati H'rgg‘f]e e %n& EeCI se

posi tioning mechanism conprising: a sprirng havi'ng one dist one
proxi mal podlitaotifusttidnahBhers aremoagokiédlyyﬂmwphtecd medute.t he distal end of the
spring; a proximal neans integrally coupled with the proxi mal end of the
spring; and a plurality of |ongitudinal control neans having one distal end

and one pgoxi Mhe erRidSeopldI§isRind of Hﬁlt@h%ﬁérhﬁﬂh@éloﬁé’dﬂ&i b RlprRBAREmBAR
evenly positioned around tthe spring, and wherein each of the plurality of

| ongi t udi plasmaliopalymerizedespeng slegwntsrinlserigsl y coupl ed with the pitches of the
spring; thereby when any of the plurality of |ongitudinal control neans
causes the spring to deflect in one direction, it provides guidance; and

when the gpringhdé enéaXPPieSSeRnt Of &laify @RI ied fekidle ghiddahdreait peeriset y of
| ongi tudi nal _control neans, the rel ease of the corrpressed spring wll

cause a fBRSHEGUINGWHGIRRIM. RPRBTISNE] x ed length so that it achieves precise
posi tioning. 8, s%ﬁ%}?a@ﬂ&s&m%%ﬁal ﬁtaﬁﬁ‘o%gﬁ):xﬁhépeﬁd further conprising a

sheat h covering spring, CI ng riction at the interface between
t he nechani sm addtal hfeammte(gmlljn cmgpledrv\m}rmaﬂstul end®of thBepmgoscopi ¢ syst em of

AR R NN S s D
a plurality of longitudinal control means having one distal end and one proximal
end, wherein the plurality of longitudinal means are evenly positioned around the spring,
and wherein each of the plurality of longitudinal control means is controllably coupled
with the pitches of the spring;
thereby when any of the plurality of longitudinal control means causes the spring to
deflect in one direction, it provides guidance; and when the spring is compressed to a
predetermined state by the plurality of longitudinal control means, the release of the
compressed spring will cause a forward movement with a fixed length so that it achieves

precise positioning.

8. The endoscopic system of claim 7, further comprising a sheath covering the spring,

reducing the friction at the interface between the mechanism and its surrounding

environment.
9. The endoscopic system of claim 7, wherein the spring has a cylindrical
configuration.
10.  The endoscopic system of claim 4, wherein the control module comprises a guide

controller operably coupled with the elongated body via a channel embedded with a



controll er operably coupled with the el ongated body via a channel enbedded
with a 12 plurality of guide cables, where the guide controller operates
on the flexible guidance and precise positioning nechanismthrough the
plurality of guide cables. 11. The endQﬁ%opic system of claim 10, wherein
the control nodule further conprises a "“‘tonnection operably coupled wth an
el ectronic n?tlon contraoller via a controller cable to control_the

mani pul at PHEpltspEswde gables, &h?m/@ﬁéwdwommae@w@%& @yths dleyible guidqmgs and
endoscopi eéﬁéh&ﬂﬁﬁﬁngh@ﬂﬁhﬂ$1t hﬂaﬂgggk&g% dul e further conprises
an illumhatioh source via an | Fiton 0 provide illumnation

for inmaging the' pathmay and checking site. 13. The endoscopi c system of
claim11, er e el.ectroni ion controller js renote wirel ess
contr ol sbﬁ’“ Fhdan OAC%%%Y&G? ol 1) “egei diecpanial pdhl Ip FigHeg gomprises a

posi ti oni fhine&ind oﬁélﬁﬁl?%%u?l@mlﬂﬁérpae&%m frﬁhbﬁ’%ﬁﬁ)ll@; Vlaw&%%ll&gcaﬁlest ring

di sposed at a distal end of a novable object; providing a plurality o

cont rol | i eapteohthegnanipilating forogsefor e 106 venieat pfthﬁalom'ga}ted)bod)cont rolling cables
is operably coupled with the spring and the other end is operably coupled
with a renote controller; causing the spring to deflect in one direction by

pul ling ome OrThH\/@nd?fscdﬂ'l@sys‘é‘éi’ﬁ‘beIaimrlg GBEAS the QoA oll Bodi1O YirflRer cb@ytifse
gui dance for the noving object; and precise positioning the novabl e object

by rele as@rhgllmlw@atg,(m pavgCe V@rﬁnaﬂ#yngn@me@blestoapr@wde illumination for imaging the’
pathway and checking site.

13.  The endoscopic system of claim 11, wherein the electronic motion controller is a

remote wireless control system.

14. A process for flexible guidance and precise positioning, said process comprising the
following of:

providing a spring disposed at a distal end of a movable object;

providing a plurality of controlling cables, wherein one end of the plurality of
controlling cables is operably coupled with the spring and the other end is operably
coupled with a remote controller;

causing the spring to deflect in one direction by pulling one or two of the
controlling cables so as to provide flexible guidance for the moving object; and

precise positioning the movable object by releasing the spring from a preloaded

state.



