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Abstract With the help of samples of thin section of rock. this article uses characteristics of opening in image analysis to
estimate the granularity of biotite minerals in the Guéret granite and a good result is obtained. As so as a binary image of a
kind of objective mineral is well gotien. it is easy to estimate characteristics of grain size and its distribution for all minerals.
Their accuracy depends vpon the pixel-picture elemems of the image. The method possesses the property of easy operation and
good accuracy. It is believed that there is an extremely high possibility for this method to be used in geology, specially in the
quantitative analysis for rack texture.
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(1850) 54, R REBW AL FHEMRABRNS
®. R OEEARRIH . KRR FacEs
BAlrAE, KEXFRAEHRETEHMKIFINEHBEHIE.

B REmesE (Granulometer) 7 —HH#ERE
MEFITHR R KNS A0, 2B TR RS
fro mITEREAE, LEUTIENBEES N, SEETF
MBS, AL/ FHEALSH LEEES, SRBAR
F-EHNEERNANTITEX®E. ARFETEERERERRG
e _EHER, AT SRS SHRENS &
TR, HRMERR THRE R REL. Ji X—FEX
WA AT IR, FAE T REIR N T RS
SHAFFIE, MTE - MR DA AE (ROE,

» AXWEFAERNERFEEA BTG R GRS Ry

AU EE Guéret EREWE T 8 (R4, 1997) 8
HEGTH, —EHBRORES G PEERHEAN
FEEECCD BANT, A MW RKERBELES. |
FALSHT R A KEEE, RFSADRAB TR -HER
FERKEE (R48. 199%b), HERBEZHET, A
R _EER. REEAPERV DY “EEERGOLE
EFE, fm, BRERE (RS$H, 1998), ATA%
# (Pirard, 1993 %,

2 FRERE

2.1 FRFEEERE

TP EEX, EHFREEAENTE (structural
element) N B B @ ME (Erosion), 88| —-4HWHBRES E®
(X) (E #R@Ei): 28, A THHREESFERTFAEEHT
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EHEEIEE (Dilatation), AMTXBE—MHEHES D —#E& ey, BB, HHTRFNEERBR 27
[E? GO). X —HEHRTTRE OF CO) B0 Fx  #EE, AABREEHEAN, B8, ARERHEERES
FF#4E, Opening}. FFLIH: B e AR, MAREESKER. FRESHRT

0%(X) = DA[E*(X)] n ERESEHITENERET 8. THEHU—E Gueéret £
HHTEBER-MIRAYILARE ANEFE. KB, BRNRZETYHES CGEFREMN 32.17 mm X21.34
N, AL, BB ENEH TR BHROEES X mm) A, BTARSHRITEYIFERE. HOTHmEL.
AN PR, MR TEARAMASEINEN  EERD 512X512 (o xXe) MERHER. BEMRERE/D
M MR ERBRE LT K—@NSWTE, a8l B PR ZRER (8 X AyXAr) 0. 0628 mm X 0. 0418
TEAE, B KB (Serra, 1982), mm,

2.2.1 FERER-FEEAER
2.2 FFRfERA %t bR R P B R E T AR T R AT
Michel and Chermant (1885 & AMBIRIG, WA{E  BEE. BSARTEATENERLE L.

#*1 FESHMTE B HTFRENRTFERHER

Table 1  Effect of particle areas after opening with different B

B N Apm Aoy Amax At Pom
0 238 0. 00262 0. 26 2. 85 61. 88 1
1 138 0.02357 0. 43 2. 84 59. 34 9
2 105 0. 06546 ' 0. 51 2.76 53.55 25
3 68 0. 12831 0. 81 2.58 41. 48 19
4 37 0.21210 0.79 2,48 29. 39 g1
5 24 0. 31684 0.85 2,24 20. 40 121

N ARTH, AT REDEFHES, Ave YHIER FHEHER, AduwERITHETHEARE TR Ao HHAR THAMNE, P
SRR TFRRRYE. EREMN mm?,

MFLIAUAL . HEFHHTE BRMM, HTH. A RET—HERE (H (b)) RIS, BHET KEKERE. &
BRFORANFHERAFER THRERMANEA. T B ©, By—tK7E. 8% 9 +RE.

B/NELCF TR, B AR T 892 E R BN IR R P -
VN ib:- P Pn.=[2B+1)—17 (2)
B/ TR BB R TR Lt FRRE - 1) R A = P (dy X Az) (3)
FeEE. B 12 MR E;: ) BRERMEES (B=D,
x.
X X X
X X X X
X ) 4 X X X
X
X
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Bl B/METERERREFERE
(ay HFEGEEK: (b) X () HEMBAE: (o X (b MERRERLE.

Fig. 1 Number of pixels of the small particle and its opening
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2.2.2 HEBEMETARHER

HERARTRZGF PN T HTARER TR
WiEE. BEN FRETHNERERLE 2.
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MFEFTERETF, #H: .
P, =8B (B> 0) (4
P.,=4B(Ay + Az) — Az (B> 0) (5)

R AR AR T R R A, B b o bl R LR
HMEHE, BERNY B, EPAHFXUNGESHE, EIEHF
BER (B, BIE. BXRY. AdE. FREYS) ¥
3,

Table 2 Effect of particle perimeters after opening with different B

B N Prin Praoy Poux P Fom Ppm
0 238 0. 04167 1.61 12.19 383.18 1 1
1 138 0. 37637 2.43 11.08 335. 34 9 8
2 105 0. 79441 2. 69 10. 23 282. 45 25 16
3 68 1. 21245 2. 88 8.23 195. 84 49 24
4 37 1. 63049 3. 33 7.92 123. 21 81 32
5 24 2.04853 3. 40 7.50 81.60 121 40

FH, N IRFY, Pun BB BN THRE , Py W AR THEMAE , PacRm iR T RN TR, Po NFARFHEAE,

P BT B B R RR I AR AN mm,

*3 FARMEMNTEROA-EHERSREEESF

Table 3 Regressive analyses of effect of particle areas and perimeters after opening

A #HE BE r v F N FIERMH (a=0.0D)
N —40. 286 202. 381 0. 9531 4 39. 67 21. 20
Apm 0. 063 —0.032 0.9716 4 67.50 21. 20
Amay 0.118 0. 280 0. 9921 4 251.21 21. 20
Amax —0.123 2. 933 0. 9627 4 50. 60 21. 20
A —8.838 66. 434 0. 9803 4 98. 62 21. 20
Poum 0. 406 0. 002 0. 9994 4 3491. 00 21.20
Proy 0.338 1. 878 0. 9591 4 45. 9108 21.20
Proux —0.998 12. 020 0. 9741 4 74.10 21.20
P —63. 740 392. 953 0. 9949 4 390. 38 21.20

xR, FRERETIHRANEENEN, EXxE2
BEXER, HENEATSIREEBN BN, HEERKX
FEHF 09531, FREGEHLESESMRTLIESH,
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3.1 REmD
TFREXNNBOHEE 28 BRTHR (V) Ik
TEER (Aw). HEFFERETAHRE:

_ G — G[T%x)]

Fe Gl
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£, FoOh RO -F 3l F B IR i EK, G (o) BF
ERA AR FHRENTAER, G [(T° ()] 3R THERX
FEBEMSN FHEN FRER. T REREH TR BYES
B OMRE), SWTE BAEYHERN Ayar [2 (B4
1) —1] mm?,

3.2 MEHR

UERREZHT AN, REREREF=EAERH
M. S-BBRE (A}, (B} A0 {C) £7, £% 10, 101848
B®, ERPSBILE 2370, 2829 M 2595 T E 58
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T & AR T B R 5 B AT I 8RAE, i B BUER¥CA N (6) HHRHHE, FHEELE4.
s, FRHEEER FHART RERNEL, FREAR
¥4 SRFEAONTFEERDIFRERNRITIE
Table 4 Opening and cumulative frequency to total particle numbers and a total area of particles
{A) {B} {C} {A} {B} {C)
B
N F, N F, N F, Aoy Fe Arar Fe. Acor F.
0 2370 0.00 2828 0. 00 2595 0. 60 568. 00 0. 00 541. 88 0. 00 493. 05 0. 00
1 1413 0. 40 1658 0. 41 1467 0.43 532.70 0. 06 457. 61 .11 425. 43 0. 14
2 860 0. 64 921 . 0.67 829 0. 68 454. 94 0. 20 358. 27 .30 331. 60 0. 33
3 547 0.77 500 0.82 . 488 0. 81 366. 49 0. 36 248. 50 0.52 234. 24 0.52
4 353 0. 85 250 0. 9] 246 0.91 280. 64 0. 51 152. 50 . 70 142. 68 0. 71
5 205 0. 91 119 0. 96 113 0. 96 198. 24 0. 65 87. 04 0. 83 79.10 0. 84
6 125 0. 95 43 0. 98 40 0. 98 141. 38 0.75 42.91 0. 92 39. 60 0. 52
7 72 0. 97 18 0. 9% 16 0.99 94. 39 0. 83 21. 37 8. 96 17.28 0. 96
8 38 0. 98 9 1. 00 9 1. 00 60. 57 0. 8% 10. 5¢ 0. 98 8.73 0.98
9 21 0.99 7 1.00 6 1. 00 29. 46 G. 95 7.74 0.98 4. 32 0. 99
10 8 1. 00 3 1. 00 2 1. 00 12. 15 0. 98 1.76 .00 0. 94 1. 00
11 4 1. 00 2 1. 00 2 1. 00 4.29 0.99 0.85 . 00 0.90 1. 00
12 4 1. 00 2 1. 00 1 1. 00 4,07 0. 99 0. 80 .00 0.25 1. 00
13 2 1. 80 0 1. 00 0 1. 00 1. 16 1. 60 0. 00 .00 0. 00 1. 00
14 1 1. 00 Q. 37 1.00
15 1 1. 00 0. 34 1. 00
16 o 1.00 0.00  1.90
3.3 R A Ho AEEHSH, 0 RUES LR 4485 8.

RitEENSATAAETARMBEARE S, B
R Rt R,
Fo=1—e* (¢)]

*5 EBATHENSE. HXRNEE B8R

Table 5 Parameters of Weibul model, correlation coefficient and %® test

In[— In(1 — Fe)] = In(6) + aln(B)
FRAEFHHBREMWER (KO, EBAMNEHIHEY
BB MXRE O, BIHEH < GRERNES,

(&

5% 7 a b r ®ep v HKhhe L@=0.01)
{A} 1. 040 0. 483 0. 9880 21.04 10 23.21
N {B} 1. 101 0. 538 0. 9942 14. 55 8 20. 09
{C} 1- 100 0. 544 0. 9951 25. 33 7 18. 48
{A} 1. 770 0. 063 0. 9989 9. 77 10 23.21
Aror {B) 1. 655 0.120 0. 5989 2. 94 7 18.48
{C} 1. 623 0. 136 0. 9990 2.93 7 18. 48

H: xEp, ibHE, v AEEHE, xbe (e=0.01) RrfEFHE.
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# 5 W A RS RIS X R BT
% F 0. 5880; A X* W HEFIGRE, RIE LRSS H
WA R — B " BT REES DT HMM A FHE (o=
0.01) (BT EMFEN £7 {C) MERHEES); FHEN
FREOFAHRMUNGELRT TEN THRARARE, B x°
Wit HERME.

34 BHIEEK
BATRHRAGOERE, MR — %I S
B XA S M SR E A S AR EE (1

o HESTHRBNHRTEY

Table 6 Characteristic parameters ‘of model for size distribution
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= 6). HESERSIENE, (B} Ml {C} RABTLPHE
HIRBRIES Y, RBEEMWRRDIRGHERHS: @
{AY #&F), LHRRE-FBER, BFRPYTAHAE ) W
BAMSERY (@), RAREHTYMERSEEENT M E
KT (B} f1{C) £F; X mUBARESEFBINRIE,
BT SRFHASMSGME (FED M, (A) RAIMKFE
S2¥HKTF (B} f {C} £FHFHESL, T (B} A (C)
RAMBESBILFHES. GLHE. B8y PElas
8 Guéret R AP, BH U LK & @ R HEEFE.

o % £—M gt 1] =Y g 5342
- S S SHULE 1B [F1 PR
{A} 0. 61 1. 15 2.76 2.15
N B} 0. 36 1. 26 2. 36 1.79
{C} 0.56 1. 25 2. 34 1. 78
{A} 2.37 3-89 5.75 3.39
Ao {B} 1.70 2.89 4. 39 2.69
{C) 1. 59 2.73 4.19 2. 60
. Liege (Belgique) .
4 %tﬁ Serra J. 1982. Analyse and mathematical r-norphology. London; Aca-

ERERIFFOFREZRABITEATTOHER
ST RFE ERBLT £ TRGMT T L, RAREARHE
ST EAMBUL AR, IR YR F AR AR
it ERBEAEAE, AA-ENRREAR, ERRE
EUFHGBT Wi " HER: EILEWE L, BTN TR
B, aHBEAFTESHSTS, WEE, XF7E. #A
ARBNHE. SRR, AR ARSERER
PITRM R AR T FRAE B B 1 RAESFE .
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