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Abstract: Objectives: Discrete global grid systems (DGGS) are new reference frameworks for digital
earth, and are suitable for organization, integration and analysis of multi—source big geospatial datasets.
Among the existing construction methods of DGGS, polyhedron projection to sphere can generate DGGS
with superior geometric properties and has been widely used. Basic polyhedrons and projection methods are
main factors of DGGS design choices with respect to grid cell geometrics. Most existing DGGS schemes
choose the platonic solids to approximate the Earth, but the icosahedron achieves the smallest distortion
due to the most faces and still has difference with spherical surface. Methods: This paper chooses rhombic
triacontahedron as a new basic polyhedron, and researches its equal-area projection methods. The slice-
and—dice approach provides the equal-area mapping between spherical triangles and planar triangles for
polyhedral projections, which has different implementations according to the partitioning strategies. The
vertex—oriented great circle projection is chosen to realize the equal-area mapping between the surface of
rhombic triacontahedron and the sphere because of more uniform angular distortion compared with the Sny-
der equal—area polyhedral projection. Each diamond face of rhombic triacontahedron is divided into two tri-
angles along the short diagonal as the basic planar triangles for projection. First, according to the equal sur-
face area of rhombic triacontahedron and the sphere, we calculate the edge and angle parameters of rhombic
triacontahedron and its corresponding spherical polyhedron. Then, the forward and inverse projection for-

mulas are derived based on the equal-area conditions of the vertex—oriented great circle projection. All pro-
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cedures are closed form without iterations like the inverse Snyder equal—area polyhedral projection. Results:
Compared with the icosahedron using Snyder equal-area polyhedral projection, the angular distortion
caused by the proposed method is reduced by 51%. The mean of angular distortion declines from 0.166 radi-
ans to 0.082 radians, and the standard deviation declines from 0.055 to 0.023. The proposed scheme is used
to generate three types of global grids with different cell shapes, including triangles, quadrilaterals and the
hexagons, which verifies the validity of the proposed scheme. The efficiency of grid generation by the pro-
posed inverse projection of rhombic triacontahedron is about four times that of the icosahedron grids based
on the inverse Snyder equal-area projection, which needs iterations. Conclusions: A new DGGS scheme is
proposed by introducing rhombic triacontahedron, which provides a new idea for the development and appli-
cation of DGGS. The proposed scheme has more angular distortion, which helps to generate more uniform

grids and improve the accuracy of subsequent data processing and representation, and can be applied to dif-

ferent cell shapes.
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B 5 A% IR e R B AR B TS K Ml sk A
TF1) 5 S5 A AR B Ak RN O, 40 AR B AR
PO IRURIIEAE RS AN N 21 I (I SN 2
R (A5 3R R RO 1 RAE I 2R R Ak B A A
ME o 4 BRSO W R 4 (discrete global grid sys-
tems, DGGS) J& % 8 A b 35k 25 1] 47 388 H &) 43 2
T 22 43 B B O R 22 B A B T ST
LS ) 7 8 D 32 i A 25030 S IR 1 2, A R R
SR b R KB i S BT e O

BT 2w RS R E DGGS A U7
L A B TR A ) A 1 ) - g R M L SR R
E 7 15388 VA BAE 22 T A R T, P ST % K
T, BV AT A5 ) A kg RO ) R T RS ) 22 T AR AR
SRR TE G I SF RS M B S LT L O — R B
(0 A8 T /0N, A8 ) S A D %) LA 1 JB A O 5 o
WA, 22 T A A% 0 5 BR T A% B AT R () A 4R Fh G
R JEATE B 1) F8 43 18 B4R A T R 4 2 2 1 1A
T LA RS TIHHREROR,

DGGS 1y 1y g 3= B2 ¥F Ko B il 2 1 4K | 4% 5%
ZRe SN A TR R VAN i S R RN M v
T G e R il 22 1A B O vk R R R A%
RO ROUIL AR EEN R, e 2 m ik r
T, T AT P 22 T AR R0 Y LA S5 A, A
o K FR 7 DGGS R HI % 26 £ 1k ok U & b
BRUOTS SOk [10] & S8 b SR T A BT TR TR AT
SN SIEATTR NSRS RPN - TSR il -2
Wi, 30 THD AR B 22 0 OE 1 T AT Ok 1 e R I
AN BB IE Z A mAR E O # # DGGS 1y
BTG A AT AR A AE G Bk 25 R K
& I B 5T g3 A AN 2 50 1 TR) R Sy 5% R L I
ZmER R, SCER 14 ]2 R R 2 2 m
A e i 120 1 A9 DGGS , A FLIE — - 1 1k

IE 0N 0 RS NN A N (E N N R TR
ANHL = FMAIE ALE TS = AIEH W R %,
HitBE®E 4.

FE RS T T, B0 A BUME BA O R B O B
R s AR B AR ARBE B 2R Ak RS JE OF
R TV S i a5 V8 M o[ - A AN TR N
EAEVS R (PR R N RS S E VAL AT TR
DGGS F % 5% ] Snyder 25 Bl £ WK # %%, %
5 5 fiff e T AH A 48 5 TN 300 48 A5 4 W 4 1 )
R, SR AE 4 52 300 AL ) R B AR R RO, HL 4%
$ i 5 ACOR M L A IURE B T Y AR o Sk
[17 142 1 T slice and dice £ 1 A& 45 B 52 |, (A1 Bk
Leeuwen $5% , #l b Snyder ¢ 5% , i A8 P W 3
A ABACH TR B 2 m ik , BoR 45 2 ik E)
BRI 0 A . DGGS 48 W A Rl L 88 43
Bt 5 AT WAk A O T B Y B R
W52 F R O o BRI DGGS I 28808 1 i
e 7S | A S VAR 1 e = G N E A TR NS
Beis .

Zf b A IR 1 AR ORI T R %
SO kT LUK EE S R 85, ok Re R H Y
DGGS. AR XL =+ ik /E b Fal £ i
M, BOAR A T 120 TR, (H H 258 7F DGGS
MHPEEFRE . (DmEL FIE
A, 55l BR UG AR R O, LA AR A T U 4 3
NGARRFRAF A 2 IR E AR K ; (2) B A
f1 R KN ) 00 2208 38 A 45 BB D0 20 e 1) 1)
2N GU/AN 17 N iy 11 /N 1102 7 R ety
A7 41 B 22 T2 A o0 351 40 B 4 5 %) AR 5 4 ) (HL
HAUZ —Fh B2 850, WA = /1 AT
7] — P11, 38 07 0T 47 B IR SR A G 2
BRI (3)Z iy — A A8 & KR



55 50 55 3 1) OB TR IS I AR G Al Y AR R ik T Y 581

THEAR R L B TR RO E . A5 A LRSS
P s 5, HEHE Leeuwen £ 58 JRUHHE, AR SCHE S 17 22
i MR NSRRI 3 T SO W S B U]
LS50 B0 UE 7% 07 SEAE M AR IR 5 R OR
RV

1 EKXKFEHE

Leeuwen % 5% J& SC BUBR 1 — /1 ¥ 3] Z2 itk =
AT 25 BUMI S 0 — 6 O 9k L A B L A
B> B S E T, BRI = AR AT R TR /N Y
TG X8 LA AH 55 Y 1 AR A% 5 2= - — JE B/ oG,
A% B R A B T AR 43 R e ) R TR
Leeuwen 55 I A AR SE B 7 32% , A SCR K
VAL AL NN N e S A 'S 0]
I3 HUH WG Ry N TOU A MR & o EI K T = AE 0 K [R
9K, $ 52 2V 1 = I Sy o X R TR — 5%
2, Hop T A5 F8 1 2 22 T AR R BRI 22 1T AR A T
MOME LR R . BT Lk B R AR5 Leeu-
wen 552 LB, AT HE S 2 B 0 SRS
AR LSRR 17 .

WE 1(a) Uros , P REREN AL T HiEE—
RO TS B H gk 5P KIEG, /5 Bk
SHMIERBACKTHDIFH THXEBUYS
T— U, & P¥ KRB BD 43 E 0 HE 4, 4 kK
BP=x,PD=y; W& 1(b) Fis , T'H % 1 fk
BB = fm, P PAET B2, U kit
Fm=METAB S PR—FHL, /5L AC
LFEADIFE T IR U' S T — U 4B
C'D'=u,A'D'=', ;i P"¥ 4B B'D' /3 %4 B'P’
MP'D,EXLBEKEBP =2 ,PD'=y. 5
AN N Y AT S 2 S L 1

DERE = A THEARA, 5V =MAET
) T AR A R A R

Ar=Ap (1)

)EkE =M LXIMUS T ST

i = LI U TR AL, B
Ay Ay
A, Ap

DTERFIIN 5 HBH L L, 8 PR A

PR 57 B A

(2)

' 97 1—cosx
x’+y') 1—cos(z+y)
R 3AFMAEF (DM (2)EBHF A
T Leeuwen 52 J5 B (1) S5 B 2, X (3) &2 AR

(3)

2R 1 73 T SR A S S R 2R P T A

(b) VIl = MHTET
L g T A SRR AR5 s T A

Fig.1 Diagram of Vertex—Oriented Great Circle Projection

(a) BRI =T

2 ER=ZTEESERRY

Z = AR 302 F R 4L AL, Hh AT 32
AT (60 25, B AN TH ¥ R B 4 328, RV 45 %
AR K R o B 4 il (Bl 2(a) ) o Leeuwen
R ST Bk = R B T = AR 0 AFE R
SFLCRZ T B HETT R E S AR AR S0 =
TR B 5 A 228 T X AR 4G4 R TS A A
)5 B = AR R 228 = TR B EE AR E W .
SR ZE Y — AR A BRI, T SCALE X —
A = R 8 T AT RO RE I

(a) ZEIE < [ THIA
B2 2800 =i E s 5 o i

Fig.2 Diagram of the Forward and Inverse Projections

(b) BFKTMZE ik

Between Rhombic Triacontahedron and Sphere

21 BEELRSY

Z T R T e g B = B 5P =
LR DG AR bR K SRR s A S
B it = iR AR B W, B AR =
CRAESIP S O A AP S WO DE I kS
Zm MR, AT 28 = AR S T BR A T R T TR
B T A B R AR R T AR R =
PRZZIE R X LR p X A LR g 430 h

r=Jn/375 ~0.684 339 814 76

p= 2r ~ 1.164 268 433
J1+((/5 +1)2)" (4)
2r

-
J1+((/5+1)2)

~(.719 557463 8




582 RV = X (S CEI S e )

2025 43 H

“hy 7 B Y- T A ds B8 AE T 1(h) TR P T =
M T A a4 I B bR R LA C R x
i, A'CI R RS BT y E DT I L 515 3
AT Ak bR 4 B A —¢/2,0). C(g/2,0).
B(0,p/2).

St SRR 22T — AR (B 2(b)) BT AR
e bR IR 5 N R AR SR, S R TE =
+ R S ERER IR A O B OE R L BRI S =+
T A2 32 AN THAS, ABCT: 0~31 X R 5, #E JR I
T b i AR BRI 3 TR

AR S0 R B — b BT B B B 1) s A 7
05 T 5 i B AE L%, 31 5 TS B T rgfl, 1
SIS &R 36°E, AT E AR = w32
AT 5 Y 38 AR AR, 1~5,6~10, 11~15 T5i 45 45

J& 43 ) M 52.622 631 859°N . 26.565 051 177°N .
10.812 316 964N, [m] £f i AH &P T0 o 28 J32 1] iy 72°,
AR X5 R, AT A5 S Al T00 A b 33 AR A 320 6 T
AR IEEENRE(HIEL)07.367.72°,
108°.154° . 180°HY 10 4 20 £k 24 15 35 I8 i ) %) 2
WK EAS, LT HRE X PR, 164 M 8 A,
A B 1Ak Y K 1T A X B T 5 PR A T G
B, T i BR B AR S AE o FE SE PR B0 T
HR AR I 5 5K, 18 9% A £ 2 88, I 1 58 A
A Tl B AR R

R 4 1000 A A, ) BR 1w L AR i B AT A
FEKMmM =M THMAESE . fAA=C=y=
7/3, /B=R=2x/5, BA= BC=0.652 358 139,
AC=0.729 727 656.,

B3 =T mkTE RS
Fig. 3 Vertex Indices of the Rhombic Triacontahedron

22 EE®EANX

S5 BRI = MJE b — S b B AR A, i B LA
= AR AR AR bR I L AR O E R s
IER . MRS A T = RS
TR IE R A R ik =X

1) MR A5 B 2 2R (2) Wi 8 B8 0 PYRT A %
WHL T =M T EALE .

W3 B BR B BR T = A8 G T A S T AR
Ar=p+2y—n=n/15; W KFI /5 AB.AC
(R & £ 53 590 Sy o 1S, I AT A5 K T = £ ) ABD X

@gﬁUMEﬁAf;%—w+a+g—m:

L o B TS A =

15
Ay s
H %ﬁ*ﬁ%%ﬁﬁiﬁ@)fl Bk FRE A N
11n
A5 00w (5)
ATi l 7u,+‘vl
15

L, TR PG A, /TSR A U5

o, SR G TEEK I = M T2 ABD P AR 5 BR 1 4% 7% 8 5K
o AN
Co$ 8= —cospcosy + sinp sinycos@ (6)

!
u

’I%,Olﬁ54’%/\it(5)ﬂfvﬂrm,%i‘l“%ﬁéﬁ
['55 A'C'HY5E 55 D' AT (0, i )

q u'
Ip =5

2 Tuto (7)
ypr=20
)RS R () e 5 AL [ 4%
R PRI E
E 1A B P iy b B AR AR TS T A ] IR
xy TR = MK ABD I, & Bh 42 5% 2 03
cos(x+y):

1/2 4+ cospcos &

sin o sin @

(8)

cos(x+y)=

HAR 45 B R (3) , T — SRR 5
'ty

5 P (2, )



% 50 #5531 F A ZEE = RS N FR G R S B T AT 583
I BPARAR L TR iR R T
TPy (9 T Snyder BB MK RIT R

I/
5 X(l W, ! )
=y 2+ y 3 L5451

2.3 ﬁ#ﬁéﬁt
FE T = A b — a5 S T AR A A A

fﬂ%ﬁ I bR N T AR AR 0 3 R Ok A
Ef&?& VI R RE AR A SR AR A M 2R

o NN S ﬁﬁﬁ’]fﬁ’%ﬁ%@ﬁfﬁ

1) R BR A E 2o B85 A0 KRR 5 Bk —
AL AE 1. D B A AR o

PR, PR AR AR E M, B it A

/

FERPE A (2R e 2 ——— el Ja R
KB IHH e+ 0.

MRS o 5 o, MR EKk 1 = ¥ ABD WA %
NE=N Cosé‘:*cospcoserSin,osinycos@, L
t=p+ 8 I — p o, JRI1H:

cos7cosp 1 sinrsinp =

*cos,ocosy+sinpsinycos;\73 (10)

W1 B LA cos p 5
< + .
tanp— cosr/:osy (11)

sinycosAB —sint
BV AT i B S 3K T = M ABD N p 5 0, FEAR U
AR K sin AD.
th T sin AC EL A0, HUHE DU G 310G BR 1 2 i 4
{ (spherical linear interpolation, SLERP) , 15 | /4
DA bR FEA N -
q(‘sin:(lvaqA sin(AC — AD)

qn — P (12)
sinAC

K, go qeqa 70 518 ER TR = A B XN 5 89 Y oo
B AR o T8 R A bR R R TG W IR S5 TR
U A L C I = 2 AR BR BV AT 55 4 D ) = 4
MR
2) R K IR BD 155 5 Py A Az . PR
I F SLERP 4 {8 J7 % , K F9K BD 14 :
_ gpsiny -+ gpsinx

p—

1
sin(x+y) (19

1 R ,BB:Ier,E?):I,ﬁ):yo
R P AR KR HHR BRI AR B
KBS, 51585 B.D = b R E1HE « + v
X T, BAPE I = MBI SRR R 2 L R
JE AR (3), BIAT i 58

W+ ya5 yIRAR(13) T3 ¢, B

KT B UEAS SO 7 P Bt LR A
55 . (1) 45 5% M FE AR JE AT 52 5, LK Leeuwen #%
%5 Snyder W H T2 = T HKkSE -+
TR S ) A1 B WG 728 5 (2) 4% I A RS2 58, 9 i) A il =
i DIANI BRI A b e =5 W IR o 3 EE 2
(3) 4% X A Bl 8038 % Lh SIE 00, Lh A A SCHfE S Y 3
5% 5 Snyder % B £ 1 R 06 52 X A5 AR R AL
LA
31 ERBEAETENLEIR

F T b 1 8 5% T % [A) B R R SRR R A A 1
B, PR A R S AR AR M BRI o R
TR A S B Tz H T B
£ 19 1E -+ K Snyder %5 FUE B 10 M B A TE
*QAKFHTlssot%.mﬁ?jﬂﬁ!rﬁrﬁ/7fIrEﬁL
JH A 2 48 A ok TH 5 A AR TR AR, FLJR B Oy Bk
AR TCIR /N B 4% 52 2 2 AR R o — R
FE SRR R 15 A R B R Al g3 S Ry a R b R AR
JAH d 19153 00N

a
d =2 X arcsin
et a+b

HARSEE O 0y AR BRI = M8 B 4R
AT B TN R (L 4) B AS/N B 45 ] R
AT BN Y B =0 RNR %
S 5N B D B R RE R IO S P A B R
{65 $5 /ME 73 50 A g e /s [ 8 %lﬂﬁk?ﬂﬁu
S Al AR A X (1) i B8/ TR B f 2R E L B
JaGETHBAT /N A B AR T A S e 22

(14)

P4 Tissot A 5 BR 1A /I8 B 2R A 7 3 15
Fig.4 Sampled Small Circles of Tissot Ellipse on Sphere

ELPURN Al R WS N AR ERSE Y
WE2Z MR VTR . 03 WL RS f S IR R
K A B2 AR AR P A4, 4 IR 18] B, 8 0°~207 Y
A BE AR T AR A8 WS o B = A 20, b 2072
HT 52N A RE AR TR de RO —— 1E — A
Snyder 852 19 0.31 i & . I MLAL 45 R W 1K 5 B



584 RV = X (S CEI S e )

2025 43 H

N, B R R AR R AR R AR TR B R R N | B R
TR A AR Y B 2 B K

1 ERREAETHHESIRAEE /rad
Table1l Average Value and Standard Deviation of the An-

gular Distortion for Different Equal-Area Projections/rad

R ¥ifa b i 22
IE T 44 Snyder 0.166 0.055
22 =1 ik Leeuwen 0.082 0.023

SCY A5 AR W] T AR SCBETT O R AR Al 2 T
PR 58 7 i B IL 3, o B 92 58 45 R AT R B
(1) 228 =T MK Leeuwen 5% 1Y 54K ) B2 A2 B
5 = A Snyder #5240 HL W W8N, B2 A 08

S ¥ 5] s 40 e — A 1 AR Snyder #6525 =+ i
& Leeuwen 52 1Y V- 1 £ & A2 L /N2 5106, b
HE22 0 /N2 5800, I N AE T 228 = TRy
A 2, 5 Bk 00 i (0L 5 0 g, A e AR T
AN (2) BT 5% SR M AN (6], 9 D 352 1 A8 IE 43 A
W AR A : Snyder # 5% 02 UL = #1800 AE b 35
R AR BE AR I DA = AT O ] AR G, AT DL 0
HE th, AN 3 &l R AR IEAE R K,
AR TR 23 2075 22 T = 1 1HI iR Leeuwen $5% LA
Z2 TV 100 9 T A5 R 4552 vt BN T b A AR T
B L o] Hb SRR PR EOR B oL B
AR RN T R Ak L TS A AR IE

5 AR AR AT AT A 45 2R

Fig.5 Visualization of the Angular Distortion for Different Equal-Area Projections

32 ER=ZTHEMEERNERZR

I = AR 30 4N A R 22, AR
WAE T 22V 1 1E A 2 P00 T (350 43, 046 =
Y ZEIE RIS Y . AR SCHF 3200 — il iR 4
TR Jr 2 ) 2 4 ok 25 ARG I ) 6 A 3 R a1 6
Fi7s o

T 22 1 AR B 5 Mk e L R A L R N R 4
P ) — 2 2 6 B o0 28 8 R ) IR ) 4y BT .
RG22 = 1 R 250, A S0 R = 284 W)
Z BRI HIG BT, BVER 02 500 . 304N 22 T8 11 My 25
TEA% W R GL 5 02 0000 5 B 228 I X M 424y
MW=, 3604 =M fE b = MIEAR N &R
G255 0JZ 900 5 i 60 =M 4 A A 124~ Hal B
YE RS TE A% W R G 9 58 0 2 5000, 1l 43 93
LI 3 &5 N 0.6~10.21~255 31 (% 12415
SR

BRI R S B A M, LAKS 343 fL AR 4
S, B B R PR BT A Z O 4, S T AS
55 12 BT o A R 7 R, 3k 30 AN JE 12
NHAY . BRI, SIS N R 5652
HE S TIE M 124 Tl T AL R, L T i TR
HNHIEI5/6,

A
.

| S PR UK |
'

AR 0 2 A 3 2T 1 L
YRR U R bR AR

!

| s

ARG O ST AT T
1) YERE S A b

|

A TGP B T ) B AR B f
AP b YR R R ARER

|

GIBUES s 27 s & BTSN I}
R AL KR

l

i L 2 A

6 ZETE = | T A 55 FR 4 ok o oA I 32 Gty el i F2 1A
Fig. 6 Flowchart of Constructing Rhombic
Triacontahedron Equal-Area Grid Systems



55 50 55 3 1) OB TR IS I AR G Al Y AR R ik T Y 585

7 LR 42508 = T RS LIRS N R G4 12 5T
Fig.7 The First Level of Aperture-4 Hexagonal Grid

System Based on Rhombic Triacontahedron

8 SR 1A AR I 2208 — T R = A
B ZEIE NI BRI AR RS R 28 =2 Rk T
AT R BE e R A b s ] T =2
FLIU B TTHE X 2 Gk 2
3.3 A& WA R EXT b 2

FEA% W A Bt A v 30 4% 5 ds BRL A Efel

% =2 AV AT
TSN
1 TAVAVAVAVAVA v AYAVAS YA
A ATAVAYAVAVAVAVAV A p A VAVA R AV SO
N OSIOIEIN
U AVAVAVAVAVA, y A VAV, p YA Vay AV

(a) —fAIEM I

(b) 22T M
P8 =R ML BT Y 22 TR = - 1 A5 FRAR 465 3 J22 7R 1)
Fig.8 The Third Level of Three Different Types of Equal-Area Grids Based on Rhombic Triacontahedron

R RS R A% N AR RSO ) 32
o Rk — D B UE AR SO R R Y A R
34, R H Visual C+ -+ 2012 FF & T H. 43 51 52
TR R Snyder i3 #5525 A SCHRE H 22 TR
= T A A R RY B A R T

R AR ) o A R R BT AR A A
ey TR L BB A T N2 £ L O E 5]
JZ B0 TT T AR L 2 A 4L T = AR B T i T A
A BRAE Ry Ff 852 50 T 152 2 BRI T 5 b B A
Fro A¥BREF %1% N Release WA, - 1E— B A
BL AT, B2 4 &R 58 0 Windows 7 x64 JHE i
W +SP1, fifi {4 i & & Intel Core i5-6500 CPU@
3.20 GHz, 8 GB RAM, KingSton 120 GB SSD,
Gt 4% A AR M W 7~10 2 1Y 4z B A 38 5Bk
Ay BRI E) P AR B = AR BT AN B, )2
W10 RBP4, 85 R IR 2.

(c) NIIEH M

R2 BMERIEREFITER
Table 2 Efficiency of the Global Grid Generation for Icosahedron Snyder Grids and the Proposed Grids

KN WIES Z T A4 Snyder N

N E— AP - - e Ny - - ARK
PR ZATIA]/ms A/ mes FIT R BATHE /ms AR /mes
7 983 040 760 1293.47 327 680 997 328.67 3.94
8 3932 160 3003 1309.41 1310720 4021 325.97 4.02
9 15728 640 12 047 1 305.61 5242 880 15901 329.72 3.96
10 62 914 560 47 840 1315.10 20 971 520 62718 334.38 3.93
AR R (DAL AR = 4 & iE

T PR S BRI B 2803 24 g - TR Snyder 4§
FRE Y LE RS U BCR Y 4 A o B i 505 3 1 41
P AR R A B A as B AR — B, O R
TR B A PR BB R ) AR SR A% R AR
AR PE T o F2 B DA T AR SO T SR g i 7
Y9 o0 i Mr 22 31K, 1 Snyder 33 385 ¥ Kk AR is B
Haw RAFBIBIE , R 1 a8 B (2) %
A% 0 A AR A T 2 TR 2R R A ) = A R
B2 B, T PR 2 0 RO DL sl S A 2R T =
L SHUR S, I BOR AR THF TR S

ARICHIAZEI = A WK T — BT 8 4
PR A 2R B BOKS 0 R GE b A O 0k o AR 45 AR
S AT T 2EIE = TR I 3 A R B i A
FIEAIFH R R T =R FIEAR
2 AR Bk . 5 B O R L %07 A
1 DGGS FIC A AT B/ A R T 48 5 Jm 2250
P b ¥R 5 R ROR L, BTk T AT 22 A SR AR
W R 25 AT BOMS 0 A ORI A TR A AR 3
J7 AR T 25 AT ARG L1 2 AR H# DGGS



586 BOK W (F B R 2D 2025 43 H
By L2 R A, Sl 4 BROES HIRE ) 2R G B R R T AH O Comparing Area and Shape Distortion on Polyhe-

WL B TR B S . R — b A T T Sk
ST TR R S A M B e DGGS 5 i
RETHH OS5 &, o8 Mo BROR B A9 2 20 Ak 215y
Hir 5 4t B0 ) i R 7 56

[2]

[3]

(10]

2 % x #

SRR MR OB AL TR (T]. R B B
T, 2018, 33(8): 818-824.

GUO Huadong. A Project on Big Earth Data Science
Engineering [ J . Bulletin of Chinese Academy of
Sciences, 2018, 33(8): 818-824.

SAHR K, WHITE D, KIMERLING A J. Geode-
sic Discrete Global Grid Systems[J].
and Geographic Information Science, 2003, 30(2) :
121-134.

YAO X C, LI G Q, XIA J S, et al. Enabling the
Big Earth Observation Data via Cloud Computing
and DGGS: Opportunities and Challenges [J]. Re-
mote Sensing, 2020, 12(1): 62.

BONDARUK B, ROBERTS S A, ROBERTSON
C. Assessing the State of the Art in Discrete Global

Cartography

Grid Systems: OGC Criteria and Present Functiona-
lity 1[J]. Geomatica, 2020, 74(1): 9-30.
MAHDAVI-AMIRI A, ALDERSON T, SAMA-
VATIF. A Survey of Digital Earth[J]. Computers
& Graphics, 2015, 53: 95-117.
MAHDAVI-AMIRI A, BHOJANI, F, SAMA-
VATIF. One-to-Two Digital Earth[C] //The 9th
International Symposium on Advances in Visual
Computing, Rethymnon, Greece, 2013.

Bk, B, FE, 4L R NTAR ST
BIOMS 2R G0 AR B R L], M Bk A ELRE 2 22 4R
2015, 17(7): 789-797.

BEN Jin, TONG Xiaochong, ZHOU Chenghu, et
al. Construction Algorithm of Octahedron Based
Hexagon Grid Systems[J]. Journal of Geo-Informa-
tion Science, 2015, 17(7): 789-797.

SAHR K. Location Coding on Icosahedral Aperture
3 Hexagon Discrete Global Grids[J]. Computers, En-
vironment and Urban Systems, 2008, 32(3): 174-187.
T, B, FERE, &L OE T m iR LS g
1 F gt i 52 5 [T]. s DK 2 2 4 (fF BBl
Ji2) . 2020, 45(1) : 89-96.

WANG Rui, BEN Jin, DU Lingyu, etal. Code Opera-
tion Scheme for the Icosahedral Aperture 4 Hexago-
nal Grid System [J]. Geomatics and Information
Science of Wuhan University, 2020, 45(1): 89-96.
WHITE D, KIMERLING A J, SAHR K, et al.

[14]

[16]

[18]

dral-Based Recursive Partitions of the Sphere [J].
International Journal of Geographical Information
Science, 1998, 12(8): 805-827.

J R, Bl e, bRpkAl, 5 . BRI 228 B AU 19
EZ A ERRELT] WA, 2014, 43(12)
1293-1299.

ZHOU Liangchen, SHENG Yehua, LIN Bingxian,
Diamond Discrete Grid Subdivision Method
Acta

et al.
for Spherical Surface with Icosahedron [J].
Geodaetica et Cartographica Sinica, 2014, 43(12):
1293-1299.

WANG R, BEN J, ZHOU J B, et al. A Generic
Encoding and Operation Scheme for Mixed Aperture
Three and Four Hexagonal Discrete Global Grid Sys-

tems [J]. International Journal of Geographical In-

formation Science, 2021, 35(3): 513-555.

JEEM, B, R, L AL TIE 4 5K E Wk
W —FIL )y BRI E A s A T]. BBUR R
(5 BRHEM) L 2023, 48(4): 639-646.
ZHOU Jianbin, BEN Jin, WANG Rui, et al. En-
coding and Operation for the Aperture-4 Hexagonal
Discrete Global Grids on Uniform Tiles [J]. Geo-
matics and Information Science of Wuhan Universi-
ty, 2023, 48(4): 639-646.
HALL J, WECKER L, ULMER B, et al. Disdya-
kis Triacontahedron DGGS/[J]. ISPRS International
Journal of Geo-Information, 2020, 9(5): 315.
WANG R, BEN J, ZHOU ] B, et al. Indexing
Mixed Aperture Icosahedral Hexagonal Discrete
Global Grid Systems[J]. ISPRS International Jour-
nal of Geo-Information, 2020, 9(3): 171.
BEHE, R, KoK AR, AF . NE 2 A AR £ T IR
R BIEFE L] DR 4 (fF BB 00
2006, 31(10): 900-903.
BEN Jin, TONG Xiaochong, ZHANG Yongsheng,
et al. Snyder Equal-Area Map Projection for Polyhe-
dral Globes[J]. Geomatics and Information Science
of Wuhan University, 2006, 31(10): 900-903.
van LEEUWEN D, STREBE D. A “Slice-and-
Dice” Approach to Area Equivalence in Polyhedral
Map Projections [J].
Information Science, 2006, 33(4): 269-286.
HARRISON E, MAHDAVI-AMIRI A, SAMA-
VATIF. Optimization of Inverse Snyder Polyhedral

Cartography and Geographic

Projection [ C ]//International Conference on Cyber-
worlds, Calgary, Canada, 2011.

SNYDER J P. Map Projections — A Working Man-
ual [R]. Washington: U. S. Government Printing
Office, 1987.



