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Abstract
This approach shows the processing of multiple Esaaf a virtually transparent epidermal imagery BlIsystem for LESS surgical
procedure. In this paper, a novel Homographic Imdmsaicking and Morphing (HIMM) procedure is propdsfor image-stitching
and also for compensating the irregular surfacebere scale invariant feature detection (SIFT) algon for detecting a set of
feature points, vector field consensus (VFC) aldponi for mismatch rejection, Gauss Newton algoriftbrmon — linear minimization
and backward image warping algorithms are useditaim the see-through effect. This view is theiceable to the surgeon in VTEI

for laparoscopic surgeries.
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1. INTRODUCTION

Minimally Invasive Surgery (MIS), also called Lapacopic
surgery or keyhole surgery is a technique for suegein
which the procedures are performed through tinisions in
the abdomen (usually 0.5-1.5cm) rather than thgefa
incisions in open cavity surgeries. There are detarof
advantages of laparoscopic surgery over the opefityca
surgical procedures. These include: Reduced hewrging,
smaller incision, reduced pain and shortened ragotime.
However, this procedure is more difficult for thargeon
when compared to the traditional open surgery Wittited
range of motion, poor depth perception and diffitiind-eye
correlation. The Minimally Invasive Surgical proced also
retain some challenges to surgeons which includtricted
view and limited number of lookouts fixed by thesémtion
spots, an overhead screen that reveals the videuo fhe
videoscope but does not have a regular and ridieatidn of
orientation of the video.

Minimally invasive surgery has become a standardaoé for
the medication of many benign and malignant gyniaggical

conditions. Laparoendoscopic single-site surgeBS8), also
known as single-port surgery, is a fresh and inticea
promptly onrushing minimally invasive technique. $&
enhances the aesthetic value of minimally invasiwgery by
providing a single incision, where a trocar pom ¢e& inserted
in the umbilicus. This appears to be a scar-freattnent.

This paper projects on the enhancement of LESSesumgith
a Virtually Transparent Imagery (VTEI) system.dtiéises on
processing manifold imagery of the VTEI system.

After receiving the HD video signal from variousnser
sources inside the body, image processing mustabgoasly
accomplished to provide a see-through effect fersthrgeons.
Various approaches [2]-[5] for visualization haveeb
proposed to achieve “seeing through” effect. Image
mosaicking is a well-studied research topic in cotapvision
[6] and has been widely applied in medical imagalysis
[71-[10]. We present a novel Homographic Image Mdsag
and Morphing (HIMM) algorithm to stitch the imagé®sm
various sensors to achieve a transparent systenritiéwhlly,
the proposed HIMM algorithm will alleviate the sigg tool
overlay problem that is present in other approaches

This paper is organized into four sections. Methoglp is
described in section I, the experimentation aredrésults are
discussed in section Ill. Conclusion of this woskdescribed
in section IV.

2. METHODOLOGY

There are many rich attributes to be investigatefdre VTEI
can become a reality in clinical assessments. Mamgeons
have grown their comfortability towards HD-qualityired
endoscopes.

The problem of using multiple cameras for image ansng

is aggravated by the shape of the insufflated alethoriihus,

we need a new hybrid stitching algorithm to repkcahe
perfect display. Hence we present a homographicgéma
mosaicking and morphing algorithm to “focus” cothgomon

the concave surface of the abdomen. The wirelessly
transmitted videos from two cameras from differeigwing
points are stitched together with partial overlagpareas to
create a perfect panoramic video with high resoiuti
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We designed a new image mosaicking method partigufiar
our VTEI system, which is when compared with corieral
image mosaicking technique has some modificatioeh that
we use the recently proposed vector field concef¥ )
[11] instead of scale invariant feature transfoBH{T) [12] to
reject mismatches.

To begin the HIMM procedure, we assume that thera set
of images transmitted to the computer from the camat any
given time. These images will be mosaicked togetfide
procedure of HIMM is found in [6] can be summarizas
follows: First, a set of SIFT feature points ar¢éedéed in two
adjacent images using the method which is presentgtP].

The points in the first image are denoted as xi and the
corresponding points in the second image as xi’,. yihe

points between the two images satisfy the homograph

relationship between the images.To estimate theolgoaphic
matrix the error, E, must be minimized, which tenwritten
as

n
minE = minZ(x{' xi)? + (v’ vi)?
=1

Since the relationship between (xi”,yi”) and (%i is non-
linear, Gauss-Newton optimization is used to edmthe
homography parameters. Once when the homograpicesat
are computed, we will be able to warp one imagentather in
a piecewise manner. First, a reference frame iscta and
then all the other frames are warped back intoréference
image’s coordinate. Since forward mapping mighatzélack
seams for those pixels that are not mapped, we thse
backward mapping incorporated with bilinear intégtion.
The overlap area of the final composite image miglok
blurry. Hence we use simple feathering to solve fhoblem.

3. RESULTSAND DISCUSSIONS

In this paper, we present a novel HIMM algorithmr fo
Homographic Image Mosaicking and Morphing to create
see-through effect of the surgical area for thgeuoins.

Planar 2D images are projected directly onto trsfifated
abdomen to give surgeons an open-cavity view oftirgical
area. This projection over 2D images introducesstodion
effect that is disorienting for the surgeon. To roeene this
effect, the mosaicking is combined with a morphing
algorithm. This combination of mosaicking and manghinto

a single algorithm is referred to as HIMM and ihdze run in
real-time.

(©

Fig-1: HIMM algorithm output. a)lmage captured by the lef
camera, b) Image captured by the right cameranapé after
fusion.

The images shown in fig 1(a) and fig 1(b) are oisteifrom
two cameras in different views. The final blendirgsult is
shown in Fig. 1(c) where the original left and tiglhages are
perfectly mosaicked and morphed into a single displhus
the HIMM algorithm can maintain a correspondencevben
the various inputs and also it can provide the agaiity view
needed by the surgeons.

4. CONCLUSIONS

Next-generation biomedical devices for advancedimahy
invasive surgeries will require wireless links tet glata from

in vivo image sensors. Our work deals with the psscof
image mosaicking and morphing by using a novel HIMM
algorithm to create an open cavity view to the sorg.
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