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A particle size analysis method for clastic rock based on MATLAB

FANG Meng-yang, HE Jian-ning, WANG Wan-hu and LI Ming-zhe
(Haikou Marine Center, China Geological Survey, Haikou 570100, China)

Abstract: Using the image processing function and numerical calculation function of MATLAB to analyze the grain

size of clastic rock, the method can better solve the problems of inaccurate measurement results as well as time-

consuming and laborious work in traditional grain size analysis methods. Firstly, the image of clastic rock under the

microscope is processed by grayscale, binarization and image enhancement, and all kinds of granularity data in

clastic rock are measured accurately. Then, the obtained data are transformed into grain size parameters and

applied to sedimentary environment analysis to calculate sedimentary environment more accurately. The results show

that this method not only has high measurement accuracy, simple performance, convenient operation and good

applicability but also shows that the analytical results are consistent with the traditional particle size analysis method.
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Fig. 1 The original microscopic image
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Fig. 2 The binary microscopic image
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Fig. 3 The adaptive filtering microscopic image
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Fig. 4 The morphological processing microscopic image
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[ labeled, numObject ] = bwlabel(A5,4); % Ziil-$ H

rgb_label = label2rgh( labeled, @ spring, < ¢’ » “ shuffle’ )
% #5 (LG8 UKL

graindata = regionprops( labeled, ‘all’ ); % £7 845 H
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Fig.5 The marking microscopic image
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Table 1 The statistics of slice size

gk AR
mm o fH BUREL RBUIE

0.500 ~0.595 0.75~1.00 0 0.00

0.421 ~0.500 1.00 ~1.25 1 0.47

0.354 ~0.421 1.25 ~1.50 8 4.27

0.297 ~0.354 1.50 ~1.75 13 10.43
0.250 ~0.297 1.75 ~2.00 26 22.75
0.210 ~0.250 2.00~2.25 21 32.70
0.177 ~0.210 2.25~2.50 23 43.60
0.149 ~0.177 2.50~2.75 22 54.03
0.125 ~0.149 2.75~3.00 21 63.98
0.105 ~0.125 3.00~3.25 13 70.14
0.088 ~0.105 3.25~3.50 16 77.73
0.074 ~0.088 3.50~3.75 8 81.52
0.063 ~0.074 3.75 ~4.00 12 87.20
0.053 ~0.063 4.00 ~4.25 9 91.47
0.044 ~0.053 4.25 ~4.50 10 96.21
0.037 ~0.044 4.50 ~4.75 8 100. 00
0.031 ~0.037 4.75~5.00 100. 00
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IN BB IR S s D B C Sk 2 Y ol 3 32 4 4 it 28 xof
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Folk Fl Ward( 1957 ) #& tH [ I AR AR v Bk . AR S
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Wi BE S HOHAT VRS o SRRV DURE 3R A e ot 2 O 3L
K LA R Sl A A5 (0 RORL KL A2 4 11 1)
LA BRI D 22 i 28 (ELRT Ve FS2 A 23l o S A R FE 4
AT IR — R L O = O R DY I ) o B, A
AE R 5 000 8 T 45 1) 5 b R ) ) LV S B T
AR I FEPETERLE S 80— K Mc Manus
5 2 (Me Manus, 1988):
Mz=0.01 3\, xf, (2)
Sd=[0.013", (x, -Mz)*f, 1" (3)
Sk=0.01 3" (x, - Mz)’ f./Sd’ (4)
Kg=0.01 3", (x, = M2)* f./Sd* (5
£ SR A B T 70 B, AR R AL Y
SREIER
IR PR RN TV R AR R B A R A, R
WARAFAE UKL 2 7y A AR B — BRI B R, &
BOUE B4 BT AR TR S s RS i WL JEE B 45
P o NS A AN = 37 o = RNl Y LN RPN R €2
TEAS BEBRRE o T e vt Sk AN 75 S0 5 R 40 idf
ATREZR 3 A, A P A — UKL PR RE 52 B, 4R &6
T2 TPORE S AR 2 L 73328 B B0 i B2 WA 1) S 3, A
AT RORL B8 10 2 5 ORL R S 8005, A9 45 R sl
R o VAL BE S R A 20K

Mz=C1/N) 3}, D, (6)
Sd=[C1/N) 3V (D, -Mz)*]" 7
Sk=C1/N> 3Y (D, -Mz)*/[ (1/N)
SV (D, - Mz)* 17 (8)
Kg=C1/N) 3" (D, =Mz)*)/[ (1/N)
SN (D, -Mz)*]? (9)

D, o i R ESSRAR, N ORI EH .

£ MATLAB ] SR A B e vt S0k A Ok 43
F TR B 2 40U{E, MATLAB iy 2 W1, S D A #5i
J5 BLSERLAR T ATk 1 B 4

Mz =mean( D) ; % V3950 J&

Sd =std(D); % briEf %

Sk = skewness( D) ; % 1 &

Kg = kurtosis( D) ; % W&

S, HPEIE TR S S RN Mz =
2.783 8, Sd=0.889 5, Sk=0.591 5, Kg=3.547 0;
HEU LA R E SRS RN Mz=2.776 0,
Sd=0.8854, Sk=0.439 6, Kg =2.238 6. 4%
B S AN AR ARG X ) TR A 22 5 o1 53, R
Z 5 EER N 15 Bl B S BT BR )
WO 2 5k, B EES S5 E R 211
Wo DAELHETE S 45 4 A b R, A IRV P 49 46
FA SRR Mz W25 0. 28% , 43 % R Sd A8 T 2
0.46% , f A4 Sk I 5 34. 55% , W& 548 Kg i &5
58.45% .

TS R, P IRLE Mz K 45 1% BB Sd 1)
GG S ORI S Uy = Wi r e DN k% el
A A Sk AE Kg 15 HAR VT SLL T %
SR, AT WAL AR G, AN o] A FL 4 5

Z: 5 SRR B v 2 B R I S I A
Jeo Me Manus ££ 40 & 44 R, TCiE3REIT
RORL I b BEAEAE 2 2 5ia 5, Dk, R PR A
AP MR PRI . EH v R S T BG A
HHAR, Z5HE BRI H LR RS 2, T 5 3
P MRy KIg 4 T
2.3 FWTTARIRE

YR N PURER B A W £ a2 H 5% i A 20 ( Sahu,
1965) . BEH 2 A& Sahu T+ 1965 4F7E & 7 JT A
W3 0 — Pl B R AR B 0 A 5. A
BRI AR AR TR B H T, MO0 IR i 2 A8
BT AFAE SR PR CRPEE AR A, 20000 o Sahua AR 447 0] 38
T2 = A R RUEE L XU RR D B v M A sk
WU RPRLEE 73 A a5 L, R Ze k2 oo Rl A =X
B AN AR CE D, LXK 5 _ER iR il

FAh, 2 B A (1999 ) 128 % 0 [X 5k P At v A
SN 53 BT 7798 AT 5P A G VKAt R T I  RR A
(R B R 1E 2 B0 4T T 6 EURIE S, S T 305 Lk 3
TR B AR (K 3) o % BUH R AT LLE A
YRR A X —FAh 7.

SR F IR I A3 (1) 45 FRL S 00 AR AN LA |
PR A S, g iH 2 2 B i 5 = A
D ST C A D 5l B0 A =X Je A i KR
AL AE 4 30 2 3 B A UL S T A UK e 5 T 8
FFIRI A 4 Ttk 1 ad %0 2 S Al B A
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®2 EHRRMMERIFERFIH 2K (Sahu, 1965)
Table 2 The Sahu formula identifying the sedimentary environment ( Sahu, 1965)
BT GTR R G M A YA P
NN Mﬁi?’/l\ﬁ Y< -2.7411 YM: -3.097 3
iy =RTR _ 2 _
Kb B 5 i Y= -3.568 8 Mz+3.7016 Sd*> -2.076 6 Sk +3.113 5 Kg S Y > —2.741 1 Vi = ~1.782 4
W Vi =51.953 6
L i Y=15.654 3 Mz+65.709 1 Sd* +18.107 1 Sk +18.504 3 Kg #IE: 1<65.3650 o

R SR C=AD

ARG = A MDA

Y=0.2852 Mz-8.760 4 Sd*> —4.893 2 Sk +0.048 2 Kg

Y=0.7215 Mz -0.4030 Sd* +6.7322 Sk +5.2927 Kg

VRifE: V>65.3650 Yy =104.753 6
Vg = —5.316 7

Yo = —10.441 8

WiE:Y> -7.4190
W: Y< =7.4190

Y >9.843 3 Yy =10.775 0
i ¥<9.843 3 Vi =7.979 1

£ 3 RAERKEFUTHRTRAN A RN(EEETE, 1999)
Table 3 Discrimination formula for deposits of debris flow, moraine and river lake ( Li Changzhi et al. , 1999)

B PURIA S P52 E3illics RO
S L Yk _ B - y PF:Y< -2.6415 Yz = —19.498
P i vkt Y'=0.864 86 Mz ~0.708 19 Sd -5.018 04 Sk +0.010 845 Kg "o ™ 7 00 Y,y =0.396 2
s eyt _ ~ AR Y< -11.840 5 Vigri = —17.072
Je AT 5 AT Y'=0.713 45 Mz4.042 74 Sd +0.184 17 Sk =0.520 35 Kg o v 0 11 840 5 Yoy = —2.287
ot st B VKfi: Y< =23.433 3 Yy = —30.522
VKBS Y= ~0.070 21 Mz =7.660 9 Sd +0.091 91 Sk—1.981 92 Kg o "y 53 433 3 Yogugps = — 13,262
F4 RHFIMREITEERM X
Table 4 Comparison of calculation results of sedimentary environment
IRAEIN" S LS INAT SEE SEEME HEE BRI SE
o st Wilg: Y> -7.4190 Yuw=-5.3167
et ST V202852 Mz -8.760 4 SE® 48932 Sk +0.0482 Kg ¥ e Y=-8.9 Y=-8.1

SR/ RSP i

VA WGIHIAE Y =0.713 45 Mz —4.042 74 Sd +0.184 17 Sk -0.520 35 Kg

UK T AR

Y=0.7215 Mz-0.403 0 Sd*> +6.732 2 Sk +5.292 7 Kg

Y=-0.070 21 Mz-7.660 9 Sd +0.091 91 Sk —1.981 92 Kg

W: Y< =7.4190 Yy = —10.441 8

i

liit: ¥>9.843 3 Yy =10.775 0

. Y=24.4
Bhi: ¥ <9.843 3 Yy =7.979 1

Y=16.5

WhH: V< - Yy = —17.072
s Y.< —11.840 5 Vierie Ve 33 Ve 27
WHIAH: Y> —11.840 5 Yy = —2.287
Yy = —30.522

Y=-14.0 Y= -11.3
Y> =23.433 3 Yy = —13.262

UKT: Y < —23.433
T

TR A5 KRR W], J Pk S R SLE T A 4 2R
BRIz i I o R B I RATIA S, 5 515 ks
IR il 0 S5 15 S5 I OB P 35 D e AT BT il A2
GARRE 8 FEFEE K ELETH L P 45 R R A
WV g ek I P B M 22 B R b, LR 3 SR I
W 45 R AR, M HTENIE T Me Manus Jr 8 Hi 1)
H AT SR S 80 SN T AT

(1) A MATLAB R AL FEECA, T S LA L
MR TR A ORE S R, SRE TS A T T
BRI S RIEESSHE B M E A B S
oh, S RORLRS BRI T, AR TR RN, B RGBT O

JER LA OR AT — B, ARG I S5 T ORE B B 45 4 1 it
GRTHTS, KRR 1 R o UKL E 25 2 2 5
B RRE .

(20 %7k T W R 2 B v SO
J&o A MATLAB (57 5EHE 0, A8 By 47 RiOk: 3
Z 55, WAL GOk S 0 S R b I U
G BEAT G oA, VA R D RE A D AR S
HUURM R Ot T € S /£ AR, WORLFRIE
Gk vk S A% AR ARt vH SERLSE G kb TR R T
PR, R AR o 1 W A LB 7 M R

(3) IZTTVEAERURDRLAR K AT I R B 3 Bt
Hh i PR, AR T RORERE AR B/ IR 40 18 5 52
3 4 D't 2 A BE 2 R K LU RE T, e X
S HBURLRLAE /N T 15 wm WOURRL 5 IR 454, A7 46—
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