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A Two-dimensional Thresholding Method Based on
the Information of Image Edge
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( College of Electrical & Electronic Engineering of Harbin University of Science & Technology, Harbin 150040)

Abstract In this paper, a new two-dimensional(2D) thresholding method is proposed in order to improve the efficiency of
image segmentation. Based on the characteristic of two-dimensional histogram of image and the requirement of
segmentation, one of the two dimensions is the pixel’ s gray value and the other is its neighboring average gray value. The
proposed method utilizes the important edge histogram of the image to segment it, while based on the traditional two-
dimensional (2D) Otsu thresholding algorithm. According to the foreknowledge about the relationship of the edge pixel
histogram and the threshold vector(s,t) , the proposed method derives the optimal threshold vector(s,  ,t,..) , by looking
for the valley value existing between two peaks in the edge histogram. Emulational experiments show that, compared with
the traditional two-dimensional (2D) -Otsu algorithm, the presented method reduces computation complexity greatly and
reduces the running time of the algorithms, while retains the advantage of the traditional two-dimensional (2D) OTSU
algorithm, such as nonparametric, unsupervised, high performing quality and so on. It can be seen from the emulational
result of cellular images that both the improvement and real-time quality of the proposed method are valid.
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Fig.1 Two dimensional gray histogram
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Fig.2 The projection of the two dimensional gray histogram

BT B G 2 44 $1 75 Bk 318 B0 2 B 5 I X £
6 B AR AT B B A0 M R ] 2B R 3, AT B S
AR5 X 48 T 0 I 8 IV 75 X490 28 00 BB 4 A0 S T AL
ZYURFETRE I MK I FHKX (iR
X) B K F R e 5 BAR A 5,
a2 4k Owsu B ¥ R A B K K 1) B 08 ok # 17 4%
BV T 2 SRR 4 B T v T R P B K 2 A HE AT 4
SICTLL BT 2 4 K E 7 R B0 BE 5 K B oy
7 N

3 BETUHHREEM2 £SBFE

BT B PR R KRB A P K 2 o3t
AL FATRBE A AT AL SR 2 4 Otsu B IK7E
ARFREHRT HEE IR R LR PEREAL,

AN EEAAL VB X R4 K5
GARE B PRAE o BIBE (s, 0) IETEH, &



80 s [ P 2 B

B2

2 4k Osu B THEERE, K HBEEMT .
Gt 24 EH A E (K 2) P X BV B X8 5
F A BB R 4 5 R

=Y Yo, (3)
v = Z lei,j (4)

BERBAIERKERS T HAR MAA(3),
A (4) RIRT 44 B AR B F G B N Ah s & B 07 B (i
3.8 4 Brm ), Ho 5 0 B 5 B R 8 M S
GIXHE2EETE, NEHRALUES, NS %
DX 3o L R o R A A T B A, BRI
FER/NYR . X HE Iy E BT H 7 OF i — sk
AT I BR AR K vk T, SR 5 BT SR A A/ o
Koy 5 FHR 5 P Z ] B A RN RLAY 2 TR (s,
t,)\(s5,8) 0 WA 2 THKEB T LB FR
S BRE SRR NN AR XS, #T kAR
TEW S il % X80 T 4R o BB (s,0) , FFR AT 2 4k
OTSU (3 B 58 3 4 5 K 24 18] 25 #8013 o 00 B ]
Uk Jr 8- B pgoi I

2000
1500
”" 1000

500+

50

100
150
Rk 20 250 N

B3 FBRHBNEKILI R

Fig.3 Histogram of the image’ s interior edge area
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Fig.4 Histogram of the image’s exterior edge area
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Fig.5 The result of the emulational experiment
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