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A Dynamic Adaptive 3D Voxel-growing Segmentation
Algorithm for Pulmonary CT Images
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Abstract A novel algorithm based on dynamic adaptive voxel-growing method is proposed to segment 3D CT pulmonary
volumes. It selects the optimal parameters for segmentation by dynamically adjusting statistical information about previous
segmented regions. To avoid the disadvantage of leaking during segmentation with the conventional voxel-growing based
methods, it adopts a process to mutually utilize segment results between both of lateral lung leaves, which in turn benefit
the discriminative segmentation on left and right lung leaves. Compared with conventional algorithms, the accuracy and
robustness of segmentation are enhanced, and still this algorithm has the advantage of pure 3D processing ability. Groups of
experimental data is verified with this algorithm, including data about the healthy people and types of patients with lung
diseases. Results are effective, which imply that this algorithm is potentially valid for future clinical diagnosis applications.
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Fig.1 Algorithm flow chart

BEEEBEMT

(1) FALsE  fEAAE KR A$IE, DICOM
XHFREHRGMEER CT {E(7E - 1000HUF
1000HU Z8]) , B AFRER EHAANKEEHTL
B HTREEWRFALAN CTHABEAT
-1000HUFI - 400HU 2 [8], 3X B {5 A o0 & 98 43
F)2k —700HU #11 000HU & 87 0 24k ¥ CT %k
K A

Q)REDH fREBRLAWHEE, KT
AEEFEMBAZNEERRE, TLULBE EH



F108H

BHUS - ETHSAEMERERMITI CT BHE 3 43R % 1271

KESEHRIFANEREEE DT, FBRE
HARAZEGITHERE A KRB LA B ERR
3k,

GYEMBAE RITHIESEMEARASR, T
AT S0 A i A K 3R X s B b 43 1 M Ok, R E B
B X338, R 2 X B X4, 33X R ek T LA A A i 4
B i A e o R A R

(4) EMaE @S EMERKBIX K
TR, 3R AT LUK B0 M X 22 B R AT 2 B, S B f R R B
FEERBKEERTUREBRENER TAE>”
AMRAE .

S)FMinE EaEHEUE, BEMNS
FIX B P&, ET UAEX B EH S EEN, XK
FFFEOAL=EMTERE
2.1 SEHE

HRHE AR5 5 2 B R, 2 A IR Z BT LA = A
HMEMKRAS, TERR VAR MR EENELE.
— AR A Bl 2 ) A R A A DX, X AR 4 T LA
T B4 6 7 20 DA A s 5 — A B KB AR
#, 58 (trachea) i iF X & (bronchi) 5 4= 45 i 4
E MYAEREREREATES R D EE—2L0
B, AAESREX - KNEEAKE SR,
FRUFEIER B MW Z 00, LA BB IES
Y, 4 3 T 4 X3 DA il 8 51 A B R Th T R

RARBREKSREHITH AR RERSES
W, BEBMTFAREESKER LB, REH
FMTFREMNYSF AKX AW EE P EBGES
— 5 BB T B A R B 2480 4 B X8, OF R B 4
YRR BERAKKERR, HBAKKELRE
W AEKRSEREIHNN X SE S WEHE, &
XMEEREZH, BRNSEEIMNERZHLE
BE; M —BREER, Y504 EPITaEINERE
SAE EF, WEXFELENHEEBEELLRR
18, WA T A 20 R A< 43 0 o ke
2.2 AEN3ISBREKEE

HFEXEGSESE, ETYHXBAITEY
SR EAKEE ARG RERIFOHE,
RELERATERERN TR BTHEHREEK,
MM TEEMEEERRBRESBEEL, TR
B4R KA R B E R R AR —
KERWBRBELE, ANTINERTRZRENSEHE
53cAt,

SHEREKBEEMMAN—-IFR s, AR

—NMREEREENEREF 0, BERNSRNT

(D3 g E P GFF AL 26 MEER
YERBER X3 D, , H B A X A K& E I E m,
Mz E oy;

()FES n KBERF, BEH—KERYYE
m, FFE o, TTEFHORELRE

0,=[m,_, ~00, ,,m,_, +6c,_] (1)

G)BRE O, MO, FTEHFOXE T, EHS
T, M8 W ERERG 0, EEEHK

(OHHEFXE I, WHEm, T % o,;

GYEESLB2 -4, EEHEAREY K, H&EE
RKBOE B — A H B E HIE

ZEEFERAF O TENRBENUREE
HENEWH, 8K, 4ENXEBERES HEBW
RN EMBELERE ;T o BN, BESHE
BAEARE, FENSSARERNATHZ®E
— M EYHEEEF | LLABIRENBIRR.

2 3 kAT B0 22 A B A3 B DA B T4 B0 R 4 P X
BRAENEAMBET,

2.3 AHmSE

Wi b CT BBRINRIETURR, £H
MM FEATREMUX 4, ERHhEER
WA RBE., EXMHBLT, 6 H RN AR
KEERDSELAEMAEESRBRESAHERN
RO, WA ImE KA K EFRAT K, WM RRERIE
FHE;MAKHFI/N, BRBRIHEAEK,E
HERARATS , XHENERTBENRESHK
iR,

R BB B4 B 7 R LR IR, B
ERBRBEEEMERETELS B, EE-IAS
PR R B A B R T BB K I A K 43 1 A B G
R, BT R B 22 Bl 3 E0 0 oM 8 43 B B9 A R 0 A
WolE s PERR, XA B RLITWE T W it 2 1] A ot 3 58
T, T4t % Z2 ik BT DA B b 8 K A K (R T 3
TR E,

EREERSAHB SR — N RERER,
MAERB— A ERAEKEF 0, AT EAR =4 it
RHARTRABERZERNEMATSHEE
B, RARETEEESBERG T HERSERE
KEFHFE - REENEREE EEEK
HF oK, HEERPERENERREEZHE
K(E2 fE 3) B FEE P, 2R KRR
EAAM FEERMEABNEE-IREHR



1272 o H B & B

108

g

500 L S
10 12 14 16 18 20 22 24 26 28 30
EKET

B2 R

Fig.2 Inspiration curve

400
10 12 14 16 18 20 22 24 26 28 30
EKET

B3 B klR

Fig.3 Expiration curve

£, 9BEBHMK-FAA, XN REAERS S
R & AR B I (B, DA T T LA A 26 R /N T B BR
B (B A Ay Bt 4 0 9 A K BB 7 R SE LB B S 2 o

Dirk Selle'"*! 7 JiF 3 i 4 43 %) & A F1 7 25 LUK
7 AT 1L 4 ) B A IR B 2 B o

RIEE2.E3 MAMFE,FERATETA
P IR AR AR 9 B R A R A R OTHE R
FREME,PRABMT
(DEBRFANAREKEF 0,5 0., K F
> Ons
(DHEFHANA LR P EE 0. = (0 +
Orighi ) /2 5 AT B1e O migere 1 0,10, 53 13 BL B R AR Vg
|2 | Viighe's

(3) R Vmiddle/ View > Vright/ V aiddte » m 0right =
O madie 3 B Ores, = Oigare s ’

0

right

() 5V, 0/ Vi > B, EEE 2.3 5, Ko g
BRI KM, — M 1 R K — 2 R EbR
B ITIREE;

(5)B&H 0, NI B EEE T,

FREED, HERR—REERM—RE
NG KT, BB A N E K E TR
BERBNER ERER AN — R —FHTZ
AER EEREGILEHRT AR 4 22WHE
B EERMERETF,

BT R B, T A R R R
log, N, Fot, N 8 & X 8] (o , B8 T 3+ 38 o
Bk,

2.4 EERNBLSE

EXBRKEMAMRABWART, #—F5R
P 3 1 0 W X 2 A R AT 5B kR 1 4 1 4R
BB ERASEER, EANEM, & RER
EEEHERSEURGMBHBHER, XHEBR
Bl B (RS 2 7 A 22 I 1R A R0 B B SO, TR
T3 — 5 7T LA P EGBe K i AE  BRLF, ATTARSE AT
DIERB BTSN BIR, LRI HER
LUJE , T DL 7E J5 56 50 38 v 2 B A A 0 2 i 4 4 381
SR SRIETER T 00 X 8, o ok oA i 0 AT R 4 81
AR AR RIFHAUR

3 XBHER

EAXEED, AHBSATERE LR
BUTh R, & X 20 BRHHRR CT B8 24T T WK,
HAaEs BIEFA,S PIEEEIRRERRE,S
FIREEh R R E,S BB AT EREN A
& EEBIEEE T, 4 54 xS A S
H— WAL, —FEHTT 40 WAL E, (VA P BI R
v Th BB AR 7L P SN B B T IR IE W AL,
SESBLERRB R, AR YRR
SEITFM, EHEE S UL, WRERER,
FEAEKET o s RE LS, F b4 & AR
SRAMKBAFRNPFHLS, KNERERE X
ARRAR, XSHEBTAMNLER K. B2 A
3P RERSHMFSHELT , ARAKNERE
F ot B AR R LML . BILAREE
FRAKET 0 MERZ AR R R WA 4.H 5
B 7R , IRV RE VT LUE B 76 28 s 5718 P T % A G 2R 28
g



%104 BHUS . ETHSAENAEERNME CTEE3 £A453HER 1273
6000 Vo A ]
5500
5000
4500
4 2 4000
= % i
§ tssoo
3000
2500}
2000
1000 575 14 16 18 20 22 24 26 28 30 10012 12 16 18 20 22 24 26 28 30
EKET ERRT
(a) WA ML (b) FES AL
F4 PlEEA1

Fig.4 Testing result 1
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Fig.1 The color image and its segmentation results based on the three methods
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Fig.2 Thc color image and its segmentation results based on the three methods
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