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Abstract

The Orthogonal Latin hypercube designs (OLHD), which is a class of space-filling designs with
column orthogonality, is suitable for computer experiments. In this paper, the projection uniformity
of a class of OLHDs with more general run sizes in two dimensions is discussed, i.e., the grid layer-
ing properties. The results show that the design can achieve stratifications on s x s grids in any
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two dimensions; most column pairs can achieve stratifications on finer s x s and s x s2 grids when
the two columns are from the same group that are not adjacent to each other, and some column
pairs achieve stratifications on s2 x s2 grids.
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RS H AT S &) 2 N T Tk, &0 . 76T HLIREE I SERR B Hhii AN A8 2 55
M 2 8] () 26 ZR0l 8 Ik 18R 2% DL FARMEEAT 0 T RAG 3, A4 7 B SR — AN REE AR B A 4O Y
SR FH R TR0 AR DX A A R AR N ), ARG FRAT IOV A E AR A AT B A & AR . PRI 4R
HAERI BT, PR CAEE S T AE R, AR RUR W Re R S A A AR IR XN . H TR
FH R — 2823 (RIS 78 B vl BH 2228 SCHR[L] 5 th s T Sz 7 44 ¥t (Latin hypercube design, LHD). $i ] a7
TR B — e S, ARFZ A REE A S A . Al X — IR, SHSCR[2]3 AL
$i7 T HEST 5 Rt (Orthogonal Latin hypercube design, OLHD). Bfija, 2% SCHR[3]-[51256% IEASH T #8377
BT IRIERIAT T FC. SR IEASH: T B 7 PRt R ZS (3B Fa e an ], B FEAR D o R 238 S0k
[6]-[8]5 9T T BAR B3 se 3 S IEAC R TESZ TR T, FARA IR A R IR R E L o9, d ol 2 B
UGHATIIE TS o AEARSCH, BATKAE S5 SCHR[3] 56 R L, BF 708 B A — M IEAS B TR S 7 R 5
TH AR S . AV BRI e — IR AChr T 7 it OLHD(sZu*V,kLs/ZJV 2“”) 1E 4 e b
I SINE, Wisx s, sxs2Hl s x s [MAE BRI Z ), Hdu, v RdEEEAL.

2. FFESAMERALR

—Anxm R, FENMHERTRKEZEEER, BEMNETFAREFRET n, BAXAnxmiE
FEFR A RIS B 5K FEE 8 n, BIFE08 m R T #8327 4 & 1 (Latin hypercube design), ik
OLHD(n,m) . Wiz T L 7 ARt AR B S c = WA 0, WIARF N IEASHr T B S 7 i i vk
(Orthogonal Latin hypercube design), ic/E OLHD(n,m) .

BB AR—A nxmBRE, EMHEiIL<ism) AWK EN0L -5 -1, WRHAEM nxt FHFFEEE
FrAA R Rer) t o, Hixss t oA IR BOHE, I8 AFRIEANFERE R AR E A n, HFHCA m, i
ANHEFHIRFEC S, SRR t IIEAREE, 184EOA(nm,s; xS, x---xS ,t) o #s =s,=--=5 =5, MK
P IERR R AN FRIEARL R RZHRATERNRIERZ R

KT A rxc HiFE D, 20 FARR i Fj (L<i = j<c), 50 JIRIEE j SIIAH F 2 B R4 {01, s -1}
bR, BENMAFERESHIAHR KRS, WIREERE D 2484 {0,1.--,s-1} BIZERE, dfE
D(r,c,s) -

BE R &k x k SEHEFE, R RR=cl, 24 RMCATFEIER, | FRBrmErE, o hwt. i
—B, TR, A LURE o
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SHSCHR[BIMIE T — R IEACHL T SR, (RN A WS e e h i AE AR R . 12
AT, AT AT I e Sk, N TE T UL, JRATSeas LA AR 51 2

Sl 1 M—1%%s, £AZ—40A(nms,2), D=(d,d,, - d)R—A %M, WB=DSARZ—
A~ OA(sn,sm,s,2), Hr @ FREA.

SIEE 1 0T LURYE 225 SCRR[91 R I 51 2 6.27 BEAFH]. FHEIIIBA 51 B K F 2% SCHR[3].

S 2 35 AR—Eel TR, 2B =d @A, b b KA B MERHAAFS, b, 2k
H B, K1—%1, W'J( oD, h)JA\%*’]ESZ NOA(sN,3,5,3), Hrdi=j, i=i,.

5133 & A=(A, A) R AR 2. KFECH s (IERR, HFHE A MEAF 2 MET
(e 4R T 40 o I R RE R, » AT LAME R~ MRIRE I n =" . BT m=k[s/2] 2"
OLHD(n,m) .

RTTAERT TSI 3 s T3 BB e R S, FRASE S M) T T G i A
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Kt B=(B,,B,) &1 0A(27,8,3,2) , #H B,B, #ELHAH 2AHTFH 3 AFH3 T &it. #HHE
5 6 R R Ry Xt HR O S IO RERE B EATER:, MIWT LIS 5 OLHD (27,8) , Hirh Ly Al Lo 43 Bl ARk
G By, B iR ER BT, WAk 1.

Table 1. OLHD(27,8)

F 1. OLHD(27,8)

P L1 L2
1 -13 -5 -11 -7 -13 -5 -11 -7
2 -10 3 -8 3 3 8 3 10
3 -7 11 -5 13 10 -3 8 -3
4 -3 -8 -3 -10 0 0 0 0
5 0 0 0 0 7 -11 5 -13
6 3 8 3 10 -7 11 -5 13
7 7 -11 5 -13 13 5 11 7
8 10 -3 8 -3 -10 3 -8 3
9 13 5 11 7 -3 -8 -3 -10
10 -12 -6 1 -1 -12 -6 1 -1
11 -9 2 4 9 4 10 6 -11
12 -6 13 -2 -8 8 -4 -7 12
13 -2 -9 9 -4 1 -1 12 6
14 1 -1 12 6 5 -12 -10 2
15 4 10 6 -11 -6 13 -2 -8
16 5 -12 -10 2 11 7 -13 -5
17 8 -4 -7 12 -9 2 4 9
18 11 7 -13 -5 -2 -9 9 -4
19 -11 -7 13 5 -11 -7 13 5
20 -8 4 7 -12 2 9 -9 4
21 -5 12 10 -2 9 -2 -4 -9
22 -4 -10 -6 11 -1 1 -12 -6
23 -1 1 -12 -6 6 -13 2 8
24 2 9 -9 4 -5 12 10 -2
25 6 -13 2 8 12 6 -1 1
26 9 -2 -4 -9 -8 4 7 -12
27 12 6 -1 1 -4 -10 -6 11
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d2 _ Szuw—l pll iSz“+v—2 pé i"'isp;uw,l + p;uW (3)
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hl(dl)zbl'—ST_l, h,(d,) = pis— p, —37‘10 PRI sx 52 R EROAEIE, T (b, by, p, ) AHIARGRE J9 3
FIIERZ . Mu>Lv>18Eu>2,v>0, [A—HNRIGRBRFIRITRE N 28 +v >3kt %K C &
JBo [N, HHBEREHIRE R, BRI AT, BRIBCAHIE RIS, WsE—IAIEE =41, 238 =% D55
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Figure 1. Stratification of column pairs of OLHD(27,8) in Example 2. (a) 3 x 3 stratification; (b) 3 x 9 stratification; (c) 9

x 3 stratification
[E 1. 5] 2 Fig It OLHD(27,8) Mt 43 Btk (a) 3 x 3 BIMIIEZE; (b) 3 x 9 HIMIRSYE; (c) 9 x 3 HIMIE R
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NI A, UL A RIFHH . BB aH, REu>Lv>18tu>2,v>0, NIkKEAMFAHKE
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SCRRA RITAHR 18, I EEHKE B 25 JBOGER 1) 2 ik — B ORI 7
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