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BAN TOM TAT

Hién nay nganh co y sinh dang phat trién manh mé. De nghién ciru cac anh hudng cia cac lyc 1én
xuong, khép, co, day chang, sun ...trong co thé ngudi, can thiét phai mo phong cac dbi twong nay
dudi dang hinh hoc. Cac phan mém dd hoa hién nay tuy cé thé thuc hién nhiéu cong viéc phirc tap,
van rét kho khan trong viéc biéu dién céc 16p ciu tao, cac to chirc tinh té clia cac bo phan trong co thé
nguol. Bai viét nay trinh bay mot cach thirc dé thé hién nén cac céu trac d6 dudi dang hinh anh ba
chiéu.

ABSTRACT

At present, Biomechanics is developing quickly. For studying a effect of force on the parts of the
body, for example, tendons,ligaments, cartilage,bone, muscle, joints,etc...we need 3D images of those
objects.Although present graphic software can help to make complicated job, it's difficult to describe
properly the parts of the body. This paper will show the way to describe properly the parts of the body
in 3D images.

1. GIOI THIEU PHAN MEM MIMICS diéu trj . Giao dién cia MIMICS rét linh hoat,
bao gém nhiing h¢ thong prototyping nhanh
(phuc hoi mau nhanh) dugc xay dung cho viéc

Mewl! chia ra timg doan dé phan biét nhing ddi twong.
Released now: Phan mém nay con cho phép cac bac sy ph?lu
thuat hodc nha nghién ctu vé X quang dicu

Mimics chinh va stra chita sy cét 1at (chia ra timg doan )
Innovation Awards cia CT-scan va MRI-scan. Nho d6 nhiing hién

tugng gia hinh anh — vi du nhu do nhitng mé cay

‘ m kim loai — c6 thé dOuoc loai bdo mdt cach dé
dang.

Mot nhén vién y khoa binh thuong c6 thé mo ta,

o sy o bi€u dién mot cach chinh xac mdt hay nhicu vat
11 Xir ly hinh anh 3D thé (1a d6i twong dugc truc quan hoa hoic tao
tac). Mac du khoéng co kién thuc ky thuat nao,
ho van c6 thé tao ra trén man anh nhitng hinh
anh truc quan cua cic dbi twong y hoc do
(xuong sdng, khung xuong chau...) & dang 3D.
Mimics 1a mdt chuong trinh chia ra tirng doan.
muc dich chung cho nhung h1nh anh gray value.
N6 ¢6 thé xir Iy v6i bat ctr s6 lugng nao ciia cac
14t anh 2D, vé&i diéu khién 1a bd nhé vat ly cua
may tinh du 16n

MIMICS (Materialise Interactive Medical Image
Control System ) la mot dung cu tuong tac cho
viéc truc quan hoa va su phan chia ra ting doan
nhitng hinh anh CT cling nhu nhitng hinh anh
MRI va hinh énh 3D ctia vat thé

Do d6, trong linh vuc y hoc, phﬁn mém MiMics
¢6 thé duoc su dung cho viéc dat ké hoach chén
doan , thao tac hodc theo ddi trong sudt qua trinh



1.2 Nhirng cong cu phan doan

Trong Mimics, nhitng mat phan doan duoc st
dung dé t6 sang nhitng ving ma ching ta quan
tdm. Mimics cho phép chung ta dinh nghia va
xtr ly nhitng hinh anh véi cdc mat phan doan
khéc nhau.

Dé tao va sira doi nhitng mit phan doan nay,
nhitng chirc nang sau duoc st dung:

1.2.1 Thresholding:

Thresholding 13 hoat dong dau tién dugc thuc
hién dé tao ra mot mit phan doan. Chung ta co
thé lya chon mdt ving ma ta quan tim bang
cach dinh nghia mgt pham vi cia nhiing gray
value. Nhitng ranh gié ciia pham vi d6 la cac gia
tri ngudng trén va ngudng dudi. Tat ca cac diém
tuong Gng véi mot gray value trong pham vi do6
s€ dugc td sang trong mot mat.

1.2.2 Su phat trién vung:

S€ loai tru nhicu va cac cau trac riéng biét
khong lién quan..

1.2.3 Soan thao (Vé, xoa bd, nguwéng cuc
bo) :

Nhirng chtic ning soan thao bang tay gitip ta co
thé v&, xo4 bo hodc khoi phuc nhitng bd phan
cua nhitng hinh anh véi mot gia tri ngudng cuc
bd. Viéc nay duoc st dung dé loai trur nhitng
hinh anh gia va dé phan chia ra nhimg cdu tric
khac nhau.

1.2.4 Sy phat trién ving dong:

Sy phat trién ving dong phan chia mot dbi
tuong dua vao khd nang két noi ctia nhitng gray

value trong mot pham vi gray value nhat dinh.
N3 cho phép ta dé dang chia ra ting doan céc
gan va day than kinh trong nhimg hinh anh CT,
cong nhu cung cip cac cong cu hitu ich dé lam
viéc véi nhitng hinh 4anh MRI.

1.2.5 Nhirng thao tac hinh thai hoc :

Nhiing thao tac hinh thai hoc hoat dong theo
“mau (form)” ciia mot mit phan doan (in mon,
M¢ rong ra, Mo va dong). Tat ca nhiing chirc
ning nay s& thém vao hodc loai bo nhimng diém
tr mit ngudn va sao chép nhing két qua do6 t6i
mot mat dich. Cong cu nay co6 hiéu qua vo cung
khi lam viéc v6i nhiing hinh anh MRIL

1.2.6 Cac thao tac dai s6 Boole:

Céac thao tac dai sé Boole cho phép ban tao cac
su két ndi khac nhau ciia hai mit phan doan
(phép trur, cong va g1a0 nhau). Nhimg thao tac
nay rat hiru ich trong viéc tach ghép hai chd ndi.
(dé giam bt cong viéc)

1.2.7 Lap day cac hoc:

Lép day cac hdc 1a 1am day nhimng chd tréng bén
trong ciia nhitng mit va sao chép két qua toi mot
mat méi. Qua trinh lap day co6 thé duge ap dung
trong 2D.

1.2.8 Lap day cac hoc tir Polylines

Lép dﬁy cac hbc tir Polylines tao ra mot mat
phan doan, bat dau tir mot tap hop polyline.
Cong ¢ u n ay rat hiru ich dé 1am day bén trong
céc hoc.

1.3 Trwec quan hoéa & Nhirng cong cu do
1.3.1 Visualisation

Mimics trinh bay dir liéu hinh anh bang mot s6
cach thuc, trong d6 mdi mot cach cung cdp mot
thong tin duy nh4t. Mimics chia mét hinh anh
thanh ba gdc nhin : Goc nhin theo tryuc chinh cia
hinh, goc nhin mit cat ngang theo hudng dit lidu
v6i cac lat cat ting dan va goc nhin dbi ximg
doc. Mimics bao gdm nhitng ham visualisation
nhu: nang cao d¢ tuong phan (contrast
enhancement), paning, zooming va rotating cua
nhiing hinh anh 3 chiéu trong tinh toan. Nhiing
ti 1€ mau duoc st dung dé tang cuong sy khac



nhau rt nho trong mé mém hoic xuong.
Mimics hién thi trén man hinh sy sap theo hang
hodc cac hinh anh cin xem xét va chi ra vi tri
ctia nhitng l1at cit theo tryc.

1.3.2 Tao 3D va thong tin 3D

Mimics cung cdp mot giao dién linh hoat dé
nhanh chéng tinh todan mot mé hinh 3 chiéu cua
ving ma chung ta quan tam. Do do, ta ¢ thé dit
nhilng tham sd cho do phan giai va sy loc.
Thong tin vé chiéu cao, chiéu rong, thé tich, mat
ngodi,... ¢c6 san cho mdi mod hinh 3 chiéu.
Mimics c6 thé trinh bay mé hinh 3 chiéu trong
bat ky cura s6 nao voi nhimg ham visualisation
bao gdm sy quay, di chuyén, zoom va an.

1.3.3 Reslicing (Phuc hdi lat cit)

Hai cong cu reslicing sdn c6 : cong cu reslice
truc tuyén va cong cu export resliced project.
Cong cu Reslicing tryc tuyén cho phép hién thi
céc hinh anh mat cit ngang va song song trong
d6 cac hinh anh nay tryc giao va doc theo hudng
truc cia duong cong trong ban v€ nguoi dung.
Nguoi dung c¢6 thé dinh nghia mot s6 duong
cong mit cat khac nhau va c6 thé luu giit trong
mot mimics project.

Cong cu export resliced project c6 thé d& dang
sir dung giao dién, cho phép ching ta xuat mot
mit cit trong mimics project doc theo mot
dudng thing trong ban v& ngudi st dung.
Puong thing nay c6 thé duoc vé trong bét ky
goc nhin nao va trong bat ky hudéng nao.

1.3.4 Cac phép do
1.3..4.1 Poin to point

Vé6i mimics, chiing ta c6 thé thuc hién phép do
nay trén cd hai cong viéc 2D va xdy dung hinh
anh 3D.

1.3.4.2 Do Profile line va gray value

A Profile line biéu dién mot mit cong cudng do
cua grey value phu thudc vao cau lénh cua
ngudi dung. Ching ta c6 thé 1am nhitng phép do
chinh xac dua vao nhitng grey value st dung ba
phuong phap : phuong phap ngudng(threshold
method), phuong phap bén diém (fourpoint
method) va phuong phap bén khoang (the four-

interval method). Nhiing phuong phap nay rét
ly tuong cho ky thuat CT.

1.3.4.3 Do mat do

Thuc hién phép do mat do trong mot hinh e-lip
hodc hinh chitr nhat , cac dai lugng nhu: dién
tich, gia tri trung binh, d¢ 1éch tiéu chuén, grey
value s& duogc dwa ra nhd phép do nay. Tét ca
cac phép do dugc cét gitr trong project file va
duoc liét ké trong Project Management.

1.3.5 Cac nhan

Céc nhdn c6 thé duge st dung dé thém thong
tin vao nhitng moé hinh 3 chiéu. Cac nhédn nay c6
thé duoc dit theo bat ky phuong huéng nao.
Phong co thé duoc thay d6i va nhdn co thé
dugc di chuyén trong tat ca cac goc nhin. Chi co
duy nhat trudng hop chung ta xuat mot mat phan
doan kém vdi nhan duoc dinh dang theo timg lat
cat thi khi d6 nhan chi duogc dat theo hudng
nam ngang hodc huéng thing dimg ma thoi

1.3.6 In 4n, bdo cdo

Chtrc nang tang cuong in cho phép chiing ta in
nhilng béo céo ddy du véi thong tin chung,
nhitng goc nhin 3 chiéu va tit ca hinh anh theo
lat cat (resliced) va theo truc. Ching ta c¢6 thé
lam screenshots tir tit ca cac goc nhin va in
chiang hodc luu chung ¢ dang file ( BMP hodc
JPEG). Chiing ta cling ¢c6 thé xudtt khau nhiing
hinh anh trong dinh dang BMP hoac JPEG véi ti
1€1:1

1.3.7 Project Management

Hop thoai Project Management cung cap cho ta
mot cach 1y tuéng phuong thire dé t6 chuc va
tuong tac voi dir liéu ( Nhitng mat phan doan,
tai tao 3 chiéu, Polylines, cac file STL, cac phép
do, Profile Lines, ...) va nhiing thudc tinh cia
chung.

2. SU DUNG PHAN MEM MIMICS DE
XAY DUNG MO HINH 3D

Thuc hién theo cac budc sau
2.1 Xir ly dir li€u hinh chup tir may CT-
scan (CT-scan Multi slice)



Co6 hai dinh dang 7
binh dang JPG dung cho bac sy chan doan

Pinh dang DCM (DICOM)
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1.2.392.200036.9116.2.2.2.1762669946.1104368518.593856.dcm

S6 luong cac file - nay phu thuge vao
-Do dai vat thé can chup

-Chiéu day 16p cit

-bo 16

2.2 Chuyén doi file dinh dang DICOM
sang dinh dang MPS (MIMICS
PROJECT)

Str dyng phan mém MIMICS

2.3 Xay dung m6 hinh 3D

Thuc hién cac cong viéc chinh

-Xay dung mé hinh tir d6 twong phan mau sic
-Loai bo nhimng 16p khong lién quan, khong can
thiét

Tu day, ching ta xay dung md hinh 3D & hai
dang

-Cloud Point

-STL

Yellow3.stl

2.4 Chuyén ddi file 3D tir dinh dang STL
sang cac dinh dang khac phu hgp voi cac
phan mém do hoa va tinh toan khac

Pro-Engineer
Auto-CAD
ANSYS

3.S0 PO KHOI

May CT-scan chup hinh
vat thé

v

Chuyén dir liéu scan
sang dinh dang DCM

v

Chuyén dir liéu DCM
sang dinh dang MPS

v

Xay dung m6 hinh 3D
dinh dang STL

v

Chuyén file STL sang
cac dinh dang khac

4. KET LUAN

Phan mém MIMICS rat tién lgi trong viéc xay
dung md hinh 3D cac co quan bén trong co the
nguoi, tir do ta co the tinh toan cac yéu to can
thiét nhu: Ung suat, bién dang.... Tuy nhién
viéc xdy dung mot chuong trinh riéng dé xay
dung mo6 hinh 3D mot cach truc tiép la mot
hudng nghién ciru rit dang quan tim.
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