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Fig.1 Profile diagram of Guangxi Beibu Gulf coastal zone(The picture is downloaded from website of the standard map

service in National Administration of Surveying Mapping and Geoinformation. Drawing approval number:GS(2016)2937)
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Table 3  Variations of vegetation NDVI grades in Beibu Gulf of Guangxi during 2000 — 2015

2000 2015 2000 - 2015
Vemotion NDVI grade wE b W e GIRLEE
Area (km?) Proportion (%)  Area (km?) Proportion (%) area (km?) (p%r)lon
Lfiv((i)'(f;) 8.03 0.04 160 0. 80 151.97 0.76
Lowﬁﬁfi?f(a.%f)(). " 76.30 0.39 813 411 736.70 3.72
Miif?ké.—f—' 0 1497. 97 7.55 4128 20. 81 2 630. 03 13.26
Midjﬁ&%'%%' o 17 449, 52 87.97 12 339 62.20 ~5110.53 - 25.77
i (=0.8) 803. 20 4.05 2 396 12.08 1 592. 80 8.03

High (=0.8)
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Table 4 Explanatory power of influence factors on vegetation
NDVI

M5 X1 X2 X3 X4 X5 X6 X7 X8 X9

Factor

P 0.065 0.278 0.215 0.306 0.273 0.139 0.298 0.381 0.109

q 0 0 0 0 0 0 0 0 0
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IR s g QRN T A 3 s XT3 1, X2 38, X3 - b A T,
X4 w2, X5 Mo 51 25 AU, X6 A H 26 AL, X7 b 2 AY, X8 Tl
X9: K
Note: P represents the explanatory power of influence factors to ND-
V1 of vegetation. The greater the P value, the stronger the explana-
tory power of factors. g represents the significance of the factor.
X1:Aspect, X2:Slope, X3: Land utilization, X4 Elevation, X5: Geo-
morphic type,X6: Vegetation type, X7:Soil type,X8: Air temperature,
X9 :Rainfall
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Fig.4 Variations of NDVI influence factors in Beibu
Gulf of Guangxi from 2000 to 2015
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Table 5 Differential detection table of driver factors

X1 X2 X3 X4 X5 X6 X7 X8 X9
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Note: F test with a significance level of 0. 05 is adopted. Y indicates
that there are significant differences between the two factors on NDVI
of vegetation. N means no significant difference. X1: Aspect,
X2:Slope, X3:Land utilization, X4 : Elevation, X5: Geomorphic type,
X6: Vegetation type, X7:Soil type,X8:Air temperature, X9 : Rainfall

6 EAFXEHERAMEqER

Table 6 Factor interactions table based on q-value explanation
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X4 0.3730 0.417@ 0.445@ 0.306@
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X8 0.423@ 0.466@ 0.4750 0.447@ 0.430@ 0.447@ 0.450@ 0.331@
X9 0.2100 0.332@ 0.3740 0.411@ 0.3900 0.263@ 0.494@ 0.433@ 0.108@

TR T U R AR 2 AL @ AU T i, ORI T AR Mg o8 . X1 3l , X2 BB, X3 L AT, X4 i, X5 SR R, X6 AR,

X7 3R, X8R, X9 K

Note: Type of factor synergy: @ stands for double-factor enhancement, O stands for non-linear factor enhancement. X1: Aspect, X2: Slope,

X3:Land utilization, X4 : Elevation, X5: Geomorphic type, X6: Vegetation type,X7:Soil type,X8: Air temperature, X9 : Rainfall
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Table 7 Average NDVI and its statistical significance of vegetation in each of the 2 air temperature zones (confidence level 95% )

S
Air tem e Al A2 A3 Ad
Ir temperature

A5

A6 A7 A8 A9 Al10

Al
A2
A3
A4
A5
A6
A7

A8

<K KK K 2 24 Z

A9

<K KK KoK Z
<K KK KK

=<K KK R

A10 Y Y Y Y

NDVI 0. 831 0.833 0. 832 0. 825

<K K

Y

0.819

N

=<K

Y Y
Y Y Y Y

0.798 0.778 0.776 0.766 0.707

Y R 2 A0 XA NDVI (2 m BA B &2 S (CEEE N 95%) N KR LR EMEZER; Al - A10 435 %R (847 .°C):17.6 -19.6,19. 6 —
20.6,20.6—-21.3,21.3-21.8,21.8-22.3,22.3-22.7,22.7—23.0,23.0—-23.3,23.3—-23.5,23.5—24. 1

Note: Y indicates that there is a significant difference in the influence of the two partitions on NDVI (the confidence is 95%) , N indicates no signifi-

cant difference; Al to A10 represent (unit:"C):17.6-19.6,19.6—20.6,20.6-21.3,21.3-21.8,21.8-22.3,22.3-22.7,22.7-23.0,23.0—

23.3,23.3-23.5,23.5— 24, 1, respectively

e 9 N IX L H E1-E9 #R(E8).
AN TRy e R LA AS TR B R B NDVIL 78 E9 X P A
i NDVI{Efx K, 4 0.838, ES X5 E9 X I
BEZES, SHRHEFWEWIAEN 2R, BE
B3R 7E 674 — 1 430 m REJ~ A4 58 K AL B NDVI
fH. E1- E9 X =4 B H# NDVI K/MEF A El
(0. 719)<<E2 (0. 771)<<E3 (0. 787)< E4 (0. 797)<C
E5 (0.822) << E6 (0. 828) << E7 (0. 831) < E8
(0. 833)<CE9 (0.838), £ M7 0—1 430 m B & i Ik
T+ A NDVI W 7E B Fb, 5N o] fE 2 i ik
il e ) b DXL FF R 0 BE /N AR S IR IR AR AP AR s N
ST PR b Rl LA £ 1 B 5 A b e b

#7310 A~ 40 X, ST - S10 RoR
(£ D AR R A7 AR A NDVI A,
TE S9 X fE™ A e K AR 9 NDVI{E, iy 0. 833, S8
X5 S9 XAy 52w G B 5 22 5, 3 3% W B0, Ol 41 1 R
BELLIEA TAE S NDVIAE R34 . Jie 4 AT g 2 JE 3
T R KT R KRS E R B, KR+
WAEFPREK ARG M S g E R . O
DIEAR: I eAR: S0 N A TR 2SR PAN VWA RN ¢
XA A A 4 2 A0, PR b R A B NDVI E /Y
K,
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Table 8 Average NDVI and its statistical significance of vegetation in each of the 2 elevation zones (confidence level 95% )

[
Elevation

El
E2
E3
E4
E5
E6
E7
E8 N N
E9 Y Y Y Y Y N N

NDVI 0.719 0.771 0. 787 0.797 0. 822 0. 828 0. 831 0.833 0. 838

Y FoR 2 A0 XX NDVI (2 m BA B EE2F (RGN 95%) N /R LR EHE2ZREL - E9 435 FE/R (. m).0- 47,47 - 110,110 -
185,185 — 273,273 — 382,382 — 512,512 — 674,674 — 888,888 — 1 430

El E2 E3 E4 E5 E6 E7 E8 E9

N

<K KK KKK
<K KKK
T S

<o

Y
Y
Y
Y
Y

Note: Y indicates that there is a significant difference in the influence of the two partitions on NDVI (the confidence is 95%) ,N indicates no signifi-
cant difference; E1 — E9 represent (Unit: meter) :0—47,47-110,110—- 185,185 - 273,273 — 382,382 - 512,512 - 674,674 — 888,888 — 1 430

®9 TES2IMPXMNEE NDVINERESITEEE(EREKTE 95%)

Table 9 Average NDVI and its statistical significance and its statistical significance of vegetation in each of the 2 soil subregions (con-

fidence level 95%)

;é:oi% S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
S1
S2 N
S3 Y N
S4 Y Y Y
S5 Y N Y Y
S6 N N Y Y Y
S7 Y N Y Y Y Y
S8 Y N Y Y Y Y Y
S9 Y N Y Y Y Y Y N
S10 N N Y Y N N Y Y Y
NDVI 0. 650 0. 760 0.633 0.571 0. 740 0.707 0.788 0. 830 0. 833 0.721

YRR 2 A5 XX NDVI B2 BAT B 25 5 (BEE N 95%) N R L F M2 5 S1 - S10 /0l Fom  H A+ kLR + 86+ 8+ .
R RRPERLAR & OKAE T BRI AL A T

Note: Y indicates that there is a significant difference in the influence of the 2 partitions on NDVI (the confidence is 95%) , N indicates no significant
difference; S1 — S10 represent: New soil, volcanic limestone, purple soil, tidal soil, coastal saline soil, acid sulphuric soil, paddy soil, yellow lateritic

soil, yellow lateritic soil,rock and soil respectively
FEH AR ) P 7 CRE B 2 A0 B 3 | b S 28 A0 R 4
H R FED Hh AR B 2 AR 43 28 DL B 28 XU % B I AR
O3 AR X 7 A B RE W% NDVT % 5, 4 0. 832 — 0. 8355 NN DO N o TN NS B e 7 S G e |
37.53 — 70.34 P& = AR s W 8 NDVIL b FRVS B AL NDVT 38 48 47 R 58, i 25 RUOBEE 2 48
0. 833; M4 2 7Y L) vpr /GRS AR Ll M b 77 AR e A B HURARARR A, S5 IR R BL)T P AU Hh X ) A B ND-
NDVI, 4 0. 809 — 0. 816 ; £ Hit F1] J] ] J& 78 Ak b v 7= VI 28R DL g 8 55 o 32, v L b DX B 7
A NDVIL 2l 0. 785, T TR b DA 4 B 55 BE AR . DN S A R 3 X Sl
T R CE PR R Ll b X AR A L PN B T b

3 it
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Spatial-temporal Evolution and Factor Detection of Vegetation
NDVI in Beibu Gulf of Guangxi From 2000 to 2015

DENG Yanfei'*, HU Baoging' , FENG Bingbin'?,ZHANG Ze'*
(1. Key Laboratory of Beibu Gulf Environmental Change and Resource Use, Ministry of Education, Nanning, Guangxi, 530001,

China;2. College of Geography and Planning, Nanning Normal University, Nanning, Guangxi,530001, China)

Abstract: In order to detect the pattern of the temporal and spatial evolution and its influence mechanism of
the Normalized Difference Vegetation Index (NDVID) in Beibu Gulf of Guangxi,the methods of monistic line-

ar regression,coefficient of variation and geo-detector analysis are used to explore the change characteristics
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and driving mechanism of vegetation NDVI in Beibu Gulf of Guangxi from 2000 to 2015. The results showed
that: (1) The vegetation cover in the study area was in good condition from 2000 to 2015. The annual average
NDVT of vegetation was 0. 753, with more in summer and autumn,and less in spring and winter, showing a
slow upward trend. Vegetation cover type was mainly in the middle and high-level classification, the area pro-
portion was more than 60% ,and more distributed in alpine areas, medium and low-level vegetation cover type
accounted for small, mainly distributed in coastal areas. (2) There were obvious regional differences in the
stability of vegetation NDVI. The mean value of variation coefficient was 3. 9% ,and the proportion of varia-
tion stable area was 48. 55%. The coefficient of variation was 3. 9% in average; the area of variation stabiliza-
tion is 48.55% ,and the proportion of unstable area was 45. 34%. (3) Geodesy detector detection found that
temperature was the main explanatory factor of vegetation NDVI, and the explanatory force of human factors
fluctuated upward. The single-factor explanatory force could be enhanced after the interaction between the
two factors, there were linear and nonlinear synergistic effects. Different classifications in the same factor had
different effects on vegetation NDVI,and moderate classification range could promote the increase of vegeta-
tion NDVI.

Key words: Beibu Gulf of Guangxi,factor detection,NDVI, geographic detector,spatial-temporal evolution
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A New Method of Pathological Image Nuclei Segmentation Based
on U-Net and ResNet

XU Guang' sGUAN Junlin' , GAN Caijun'*, WANG Huadeng'"*

(1. School of Computer Science and Information Security, Guilin University of Electronic Technology, Guilin, Guangxi, 541004,
China;2. Guangxi Key Laboratory of Image and Graphic Intelligent Processing, Guilin, Guangxi, 541004 ,China)

Abstract; Medical image segmentation is an important part of image processing. And the result of nuclei seg-
mentation is an important basis for cancer classification and grading by pathologists. Improving the accuracy
of segmentation has always been a hotspot in research. However, due to the fact that different nuclei in the
same organ may have different morphology,overlapping between cells and unclear cell boundaries,it is diffi-
cult to accurately segment the nuclear image. In order to improve the accuracy and precision of nucleus seg-
mentation of mutual contact and overlapping cell,a new model of nuclei segmentation network is proposed in
this article. In this model, the original cell graph is preprocessed with ZCA bleaching,and based on the classi-
cal U-Net network structure, the U-Net and ResNet residual modules are trained. The Batch Normalization
method is used to realize data normalization and solve the problem of gradient oscillation in the training
process. The experimental results on MoNuSeg and ISBI2018 cell data sets show that the segmentation accu-
racy of the model proposed in this article is high. Meanwhile, the cells separated do not show large area of nu-
clear adhesion,and the nuclear contour is clearer. The segmentation network proposed in this article is based
on the classical U-Net network structure,and the ResNet residual module is constructed to extract the con-
text features of the nucleus. At the same time,Batch Normalization is used in the residual module to make the
gradient transmission more convenient and reduce the training time. Moreover,it has the ability of precise po-
sitioning and accurate segmentation when segmenting the nuclei contacted to each other,which is an effective
method of nuclei segmentation.

Key words: nuclei segmentation,residual network, U-Net,deep learning,convolution network
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