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2. o EM R RS, R 130074)

& : %£E GOLDEN ##2 & f9 Surfer % R— % Windows REFRTBTH _RM=REHLH
B, TUAAELHSERE SDIAER . RELHAR . RBE%. B, XREHRBRER Surfers. 0,
Hp@RGTaErEmE ERAnRE . 2xmBS+ —HEET k. TURERRBEHNEHEBR, &
XEBENMBTZBEPH T _ABHEF R FUARTHANRERENFAET T HEIT.
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Twelve Kinds of Gridding Methods of Surfer 8. 0 in Isoline Drawing

Chen Huanhuan', Li Xing?, Ding Wenxiu'
(1. The Faculty of Earth Resources,China University of Geosciencess Wuhan 430074 ,China;
2. Maths and Physics Department ,China University of Geosciences, Wuhan 430074 ,China)

Abstract; The Surfer software made by American GOLDEN software company is a two &
three-dimensional graphic drawing software, which can be run in windows operating environ-
ment. It can be used for drawing isoline map, 3D stereogram, shadow geomorphological
map, vectorgragh and so on. The Surfer 8. 0 is the highest edition at present. It provides 12
kinds of interpolation methods, including Kriging, inverse distance to a power, polynomial
regression, which can fulfill interpolation requirement of different application direction. This
article introduces 12 kinds of interpolation methods in Surfer 8. 0, and using the attribute da-
ta of U which is from Moon surface to make a simple analysis.
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R N REERESEREBIAT KAPHEFE,
BAERERRMNL2EBRGEZ—, HERRSE
Surfer8. 0 &4t T+ FEEF ¥, AP W LIAR$E
AEMTEBEREARR F k#4786, kX Hi#t
oM UABHCBENSR. Ef¥EbkE
BETFEMRGEHHEGSHRE  UAERES
HEEFENESEROR, TEABNA Surf-
er8. 0 B+ FhiE (A sk RN L4

2 Surfer8. 0 1+ —FhiEHENF

2.1 KBEZMIIE{E % (Inverse Distance to a Power)

J5 BE B I ASIE (A 3 2 20 4 60 ARARFRAT M
B KIRE Ik B —R Y. EXEE
BB T, RPEALS>H— R
BHUE P(z,,2), CAHAL B 8HF Pz, 9) M
RS 2.(1=1,2,,n) , 4535 E B BUR MR
{4, B BE B IAUE MR P ARMEE. HIGHE
TR A 1 A 4B IR P B S BOEL R HE (L A
19, AR B K /55 A 4 A 00 4B R UL A 2 TR B
AR, RER 20<<2) G—BREDKF
oIS, BD.

. z; - 1

- Z; [d;(x,y)]"/.; ldi(z, ]
Hi,di(z,y)=/(xz—x)+(—y):, £RH
BHAR () E P(z, DRMER, X#FEN
HMARTHUESNEARS EASHLINSE
.

2.2 RES#HEE(Kriging)

RREEHEER XREIREREEG 5
FEHBRUBETLUBHETRFD - G- %
MEFHEHN—FFED, ERURE/ERE
WAHERM, UEXREYEE TR, ERIEMTHE
W R TR RGBT 2 &4 RTR T R4
THE., BREBAEE (o) BEZH FRBIRR

RAER B, WAEHE 5 P OAEHHE R fo = D wif,
HE fi B A BEASKREE, w B2 MEWAR
MAFH R R A D) w = 1R

8 ZRUNY S, Dy (ay — ) + e =

7(1«'11_13,') (i=1929"'9n) ° ﬁq’,,u ﬁﬁ*ﬁﬁﬂ
HETF . y(z;—z)WBEM AR KAEEREE y

(z,—z)HEMEEHBERAEMEZRPUE. R
HEEA PHMAITE. MRk, RESEER
HRE RS mBUF k.

2.3 /i F % (Minimum Curvature)

BN RET Z M A TR E, RS N
BAER/NHBENEE, FREISHGHNE—
AR AR KBS, AR/ ER
ERNBEFRARNSH: BAME S (Maxi-
mum Residuals) F15 X &3 K # (Maximum Iter-
ation parameter) £ ¥ 3k £ 41 £/ i 3R /9 W SUbR
#, MES/PMBFEERELAFEAR. B/ME
REAEERTHRTE LY ERENH RN, & &
RugeEW . S/t EEZHEMEmmN
Rt ARBEENBRESRE GEEB TR
KEMB/MEMTER, h L2 B W EHEE 5ER
HER K, LR AR S REBIENFBMAEE,
LHHBEKBESFELETERATEHMRBEKKZE
&) 5345 B GE M .

2.4 i i 5148 7% (Modified Shepards Method)

{5 F B BE B AN ASLAE (EL s » X438 0 | A BR el e A
— AR, BREEFTENRY w.(z, ), ATRH
st B BE 7 0 A3 1L B 0 3 — S R , 0 i U A v
FiRE R A B M BN F s, £
BHUTRA @SR,

1) 38 i 5 B R BE B 0 AUIE 1A B R B BR
w(z,)=1/[di(z, N FEHRBERIPHEE
AEER, URERERENUSHEEN 2 RHEH
.

DENSIAY A RY Q(x,y) GEHTF (),
YRR EWA) RABEBH LA () W
Bz, Qlz, NER(x; ,ys)ﬁﬁiﬁ'—ﬁ PR BUR HEE
2(x, y) R A JREBERLE 1 5, Bk, an SRR N BE
Bz, y) BB B Qi (s ) WA K, R LA
ikjbii(xny;))ﬁ%fﬁ,Q,-(x,y)i‘s’tﬂuiﬁ{uﬂi!%
RERBBRYEME (2, )T
2.5 R4S RIEMEE (Natural Neighbor)

HRPBRIEHERE T Voronoi K —KE
{HF . HASA Laplace #E{H B Belikov % L)
% Sugihara #1 Hiyoshi % 5% /& M 75 [6] f BE 32 )
M, MF_fzH, ERPRIBEHBERB(ER
FOMFEARA R

0:(2) = a@) [ X a;(2)

j=1

a;(z) = 5:(x)/h;(x)
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Bt

Hep s ()R EH K i KRB Voronoi MK B,
hi()RIEMER = Bl A i £ Voronoi AMEE
R, n AIEEANERPENTE

E%%f{ Laplace HHE R PR EEIEEY
RETILEBEUSFREMGECEESHERRK
BB,
2.6 BE4P AHEE % (Nearest Neighbor)

BEPAIEHEHE R HRBERZAR T E, B
g A, H. Thiessen £ HH—FMF ik, &
YA TREB BRI REKRTE Y
P&k , i BRZE 9 GIS Fusb B4 i P L2 % A R
REMRESY, ThHEE, BT REEN—
MREHBEFGRE—FBA P(z, ) MR
HBEHAEEREHMNESNREE, AE—1
P AR RSN SE, BARRE
/11 O

BEA—BEEBRD s X, KPHEF N
AR E(=1,2,,N). H1TMHBAHBHE
H4 51K ¢:(i=1,2,,N), FFIUKEMKEEZ
B EZKWEHTFSR, ERBUSIETAEH
B REUENMZAFXME R s (:=1,2,-,N)
RRRE A E P A B IR B8, I3 HAE
DX 355 B4 389 JR A .

Q= 25.‘ ¢ %/25.'
2.7 #3t6133% (Polynomial Regression)

£ 70 0 15 72 A R % 52 S0 0 KL R
ER, e R RRIES R NRERE, e — ¥
o T 5 FE 2% B ol T OF B 2 R 43 A B AR R L
Lh LR EBEIITEERER.

BEENZER yln MTHER 250002, B
A, 3HE m AW z1i0Z2i0 2 s Ty 35 (=1,
2,0 ,m) AN ER y SETHER z15 72
L TLEBRAEFEMXXR EFENSHAENSR
HASKTUABRKHHAEGHRXAX, XRES
FEESTERENFERBEZ—. BE y=b
+b2 +byzy o bz, TTFAR/D TR E
bo s by 2By 500 b, HI{ED?,

A HM—HRERE - REERZ
By ATXHESHSEREEL N, BEHSH
EZ0W. AR E FEAXEANRBIRHEST
BEHER.

F= U/n

Q/(m—n—1)

i (y,~ - 5?;)2/71
i=1

2G5 —»t/ (m—n—1
i=1

AFUREBEFM,.QRRELFM,YEEMW
WE AT R BT SEAE s 7 A9,

BERBKY o, FEKXTFIHERMEF. &,
W ozy sz sz, My HEEFNEW, I BX#HE
WA YR, IR BRIE IR 5 B A LR E S AN, [
BHEBREREX. '

2.8 42 % &k (Radial Basis Function)

BB ER, NREBEREL EREMEE
BEIENEE HERBRHBEIMTROREK
BRE. — MR @) HIXFHERBHERERE
Bh(z,»)=h(d), XBH d; BRHK(z, ) H
BiARBEANER., FARMERBOIEMHER
RERNBEES SNHBEREINHOEE. &
BEAR—AEEB K E, A XS ERT
BBIA—TERARED.

BEAE . BREANRBEPUTREETH
FEE., YxtTF— Mg AIEEN, X RH Y
HE\EMET —ERENE.

HERPRBA .

%2 — Y BR ¥ ( Inverse Multiquadric) :

B(h)=1/+/h"XRE;

4 58 (Multilog) :

B(h) = log(h* + R?) ;

H K B ¥ (Multiquadratic) :

B(h)= /(R +RD;

B R =A% BB (Natural Cubic Spline) .
B(h)=(h*+R?*)¥%;

AR BE S 3k BR B (Thin Plate Spline) :
Bh)=(2+R*)log(h*+R?).

AP A NERHEA @ )BE i MBIEANESR;

RZERTVFRETF.

HPME R BT KR &, Kl
B IRERY R BEEEBE T EN
A, MRRF  ERELABBERIRKKWER T
BUAKE S, WARRE vk 30 B R 96 05 5 BT
REWBEREZR TFEELFELRARDN
T aBR.
2.9 248 E = Mk (Triangulation with Lin-

ear Interpolation)
R E = A N P2 I B 9 Delaunay
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=4, BEEERAANERER=AE. K
B E S RN RXEN. =AM
BRES BN AL, HERART — %
HEARSERRNEERENENN, §—1
SABEXT —AEER=AE N MEYTAD
B, SHT AR REEHE G REMH
SAFERERARE. AEZAEANLSTYA
BEZIF=AROREORN. BHEIZA
T 58 2 PO R R B4R AR SE B0, R IE = A TR
MBI EFFRER, R MM
BUERESSREE, BE FRR N XRES
ERBARRN=MHE.

2.10 #zh 3% (Moving Average)

B THER—HBATRBN NS, TR
HABBRY, Ak TFHd THRE R 5L 2 4
BRAERERRAESEREH, UHEBER
IR P A R A 38 B S R IR A () B
P53 £ M T B TR
2.11 %% Be Ik 7k (Data Metries)

B B R AR R L OBIREE . RIBE
B F8 6 SR TR, 7T L BRI R — A R R
RO E., ERERR—HBET %, E
B— SR 60 B B 2k, 3 X R X FT LR B

B AE IR E T .
2.12 B LT % (Local Polynomial)
EHABEBREANTEZ—. BHR, &
HTEMABMAN, ERB-1TEEOREHA
RIFARGZ Y, T H XM E TR M BBk, B3
Wi k. T, RARKBKEZIR L, X HEX
S8 FRREBAFA SIBEDE YR EREH
MR, BSR4l miR KR T
RIBMAE S, 7F Surfer8. 0 1, X ¥ EWMA K

F(X,Y) =a+bX+cY

F(X,Y) = a+bX +cY +dXY + X* + fY?

F(X,Y) =a+bX +cY+dXY+eX*+ fY?
+ gX?Y + RXY*? 4+ iX? + ;Y

3 L FHEH)

EHEEAAREEH S BN —HABRBEE,
43 B\4# A Surfer8. 0 A+ FR[E A 3E B F &
X B PR AL, 15 2 B0 9 RIS SO, AR B 4 3
HEELER, mE 1~8 12 iR, BPHaK
BARREARNEE YBIFRRGE, BN
B IR BEE v X &, 400 ppm,
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so“io . /(,!@) A

Coe ’

T

0 50 100

-50

Bl RERNAUSEY

Fig. 1 Inverse distance to a power
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Fig. 2 Kriging
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Fig. 3 Minimum curvature
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Fig. 4 Modified Shepard’s method
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Fig. 11 Data metrics
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4 & &
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PR s T % B B2 S ARk i JB ik
BRI e, 7 B A SR AL Ao T X — ] R
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