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Generation and Design of Bronze Drum Pattern in Southeast
Guizhou Based on Pattern Implication
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ABSTRACT: Aiming at the problems of traditional pattern design and cultural transmission in ethnic minority areas, the
work aims to take the bronze drum pattern in Southeast Guizhou as the research object to explore how to generate mea-
ningful bronze drum patterns in batches. With the pattern implication as the starting point, Likert Scale and expert evalua-
tion method were adopted to screen and introduce traditional Chinese pattern elements having different representations but
similar implications with the original patterns and Processing was used to realize the automatic generation of patterns. A
bronze drum pattern library based on pattern implication was established, and the random pattern generation program was
developed and implemented by Processing. Through the questionnaire, the similarity between the 15 randomly generated
pattern samples and the original patterns, as well as the user's implication feeling of the generated samples was tested. It is
feasible to introduce new pattern elements and automatically generate bronze drum patterns according to the modeling
rules of bronze drum patterns. The statistical results show that the more obvious the implication of the core elements in
the bronze drum patterns, the easier it is to understand the generated patterns, comparatively speaking, the implication of
the edge elements in the pattern has little influence on the understanding of the pattern; the visual cognition and aesthetic
feeling of the bronze drum pattern will not be changed if the element replacement is carried out on the premise that the
modeling rules remains unchanged.
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Tab.1 Typical bronze drum patternsin Southeast Guizhou
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Tab.2 Composition elements and implications of bronze drum patternsin Southeast Guizhou
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Fig.1 Introduced elements and original elements to be classified
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NC20 1.92 3.08 1.42 3.50 1.58 NE30 1.25 142 1.92 175 1.67 OE10 1.25 1.92 1.92 242 133
NE1 1.00 1.33 142 1.08 117 NE31 1.50 1.50 1.25 1.92 1.25 OE11 1.67 1.92 1.17 1.00 1.08
NE2 133 1.00 1.42 1.42 1.42 NE32 1.58 1.00 192 1.08 4.08 OE12 1.83 3.83 1.92 1.08 1.75
NE3 1.83 1.08 1.00 1.83 1.25 NE33 1.00 1.00 458 133 | 158 OE13 1.83 1.25 1.17 1.58 1.92
NE4 133 1.83 2.42 1.83 1.50 NE34 3.25 208 | 167 [ 100 | 133 OE14 1.67 1.00 1.00 117 1.08
NE5 1.08 3.67 1.50 3.00 1.75 NE35 | 233 3.58 1.33 3.00 1.92 OE15 1.67 1.42 1.92 1.58 1.58
NE6 3.50 142 [ 183 1.08 1.92 NE36 | 117 | 158 [ 233 1.92 1.25 OE16 1.83 1.67 1.50 1.00 1.00
NE7 150 [ 125 [ 125 1.67 1.50 NE37 425 183 | 2.00 2.25 1.00 OE17 142 1.00 1.50 1.33 175
NE8 1.75 425 1.75 1.00 1.58 NE38 1.92 3.92 1.67 117 1.58 OEI8 258 1.42 275 1.67 1.92
NE9 175 | 108 [ 133 2.08 117 NE39 117 | 108 [ 117 1.58 1.92 OE19 1.08 1.33 1.08 1.67 175
NEI0 433 292 | 125 1.25 1.33 NE40 150 | 142 | 117 1.33 1.00 OE20 1.08 1.67 1.25 1.50 1.00
— === = AN N >
4 JLEEBRZIFHCE
Fig.4 Summary of element implication feeling scores
—_— - M 3=y )
£5 QATEMHEER (BEMRAL)
Tab.5 Grouping results of 90 elements (implication vocabulary)

— Y = .. ) —z ), 1‘5( /= Y = .. N =4 \Y 5 A 2
AR ERERKE Rk FHLE EOR | SFEINE EREKAR HFBE RAMNIE BORE R

NC3 NC9 NC15 NC2 NC2 NE10 OC4 NE21

NC4 NC16 NE13 NC3 NC6 NE11 OE12 NE35

NC6 NC18 NE33 NC10 NC11 NE12 OC3

NC7 NC19 0oC2 NC11 NC12 NE22 OE9

NC8 NC20 OC3 NC13 NC14 NE23

NC12 NE5 OC6 NC16 NC17 NE24

NC13 NES8 NC17 NE13 NE34

NC14 NE35 NC20 NC32 NE 37

NE6 NE38 NES OE3 OC1
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Fig.5 Pattern element library

(fle Jist() Jength));
h+\"+HoadFleListjrandomum])
m(12))+12; i
ing_r)*deco.width/(decoSegments*deco )

P/ decoSegments,

Brzoxs

Kl 6 SURRAURD B A i S

Fig.6 Pattern code and generation result
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Tab.6 Code generation pattern

R 77

42 HRWW

MR A SRR IE SR BT R YA SRS | T E
JREREASCAR B, LI 7. b 405 b LB AR AL
R T R FIZIC R AR 1% Y I8 30 I RS2 3
g1, 3 ANE LR LU IR R TR N RUR TR A A o0
H iR R LR AR

R AR AR LA B A BRI A2, W DA
SRR BT A SR o 1) EOR A 7R A o

10 7R g M X SR LR R B SR 2 )5 L A LSRR X
LSk SOREIEA T AR AL B2 I R Az PR IR i
24Ny, B L ER A v A B R A SR S R AR L
FESINIL T AHALLEE (R %32, 26 2 3 7048 96 2 0 35 X6 A= 1l
QRN E R, WET,

&Ll 18~32 % MR N AR AT T
AN, ARBELLZ B AR S 63 4y, WA
B4 63 1. ZJE TR B R as Rk T aei T, I
FEAAC SR MG S R s TR, R 8. X 1

EREHE | BOTK | ARTR RRB)Y WS BLTR RRBEIPIW L RTTR] BRBRIIHWI LB TTR2 BB II LT
v AEHR | PRUAT | RS | drtmm | g | s | RRoGE | SR | TRGS | wital | S | s FAWH | TTRET | FAR | SNUCH | WNBNE | SCRDGE | A | TRGID | AR | GRRCKH | WA | SORDGE | ST
11 & 0 Ne4 417 292 183 225 192 NE24 3.50 150 150 1.00 NE29 1.00 117 117 167 192 NEL 100 133 142 108 117
12 = 1 NC3 425 208 142 39 217 NE37 425 183 200 100 NEI12 325 125 150 125 150 OE§ 117 133 133 108 142
13 & 2 NC8 5.00 100 158 1.08 158 NE23 3.50 150 217 117 NE22 317 175 1.83 125 1.00 OES 117 133 133 108 142
21 = [} NC19. 275 383 1.08 1.00 133 NE38 192 392 167 158 NES 108 3.67 150 300 175 NE31 150 150 125 192 125
22 0 NCY 167 467 1.08 208 117 NE3§ 192 39 167 158 NE3S. 233 3.58 133 300 192 NE3 183 108 100 183 125
23 1 oca 267 425 117 192 233 NES 108 3.67 150 175 OES 108 125 142 133 117 NES 175 425 175 1.00 158
31 0 oc2 208 125 325 192 117 NE17 117 117 125 167 NE33 1.00 100 458 133 158 NE3 183 108 100 183 125
32 0 NC1S 192 117 417 200 208 NE33 1.00 1.00 458 158 NE3 183 108 100 183 125 NE20 208 192 117 217 225
33 0 [3 225 125 383 133 225 NE33 1.00 1.00 458 158 NEIS 133 108 125 183 1.00 NE7 150 125 125 167 150
41 3 NC10 217 267 150 425 175 OEI8. 258 142 275 192 OES 142 125 142 100 183 OE9 250 125 175 317 150
42 1 NC13 3.00 208 125 3.61 250 NES 108 3.67 150 175 NE2L 242 158 117 342 192 OE19. 108 133 108 167 175
43 % 2 NC20 192 3.08 142 3.50 158 OE6 142 125 142 183 NE3S 233 358 133 300 192 OE9 250 125 175 317 150
EN = 1 NC6 333 192 175 142 392 NE30 125 142 192 167 (3 142 125 142 100 183 NE32 158 100 192 108 408
52 = [] NC14 392 117 242 1.08 433 NEI3 117 142 300 300 NE32 158 1.00 192 108 408 NEL 1.00 133 142 108 117
53 5 1 NC12 392 242 175 1.00 483 NE17 117 117 125 167 NE32 158 1.00 192 1.08 408 OE17 142 1.00 150 133 175

K7 R B AR A B
Fig.7 Related information of pattern generation
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Tab.7 Individual example of questionnaire

1-1 1. X HE B BORE 5 B R B M X RUR SR s SOk, I S AR BB A7 9 2

e

15y 24y 35 4% 54 FEH AL

A SR B, R BT IR B Y A R AT Iy

HF

ISR R IEPE

ol fig ik
FHLIE
FORE

Tk
Toik A
Tk
Toik A
Toik A

143 24y 34y 44y 5% JREZ R EN
14y 24y 34y 44y 5% JREZ R EN
14y 24 34+ 44 54 A2 TR AN
14y 24y 34+ 44 54 AR AN
14 24y 34y 44y 5% JREZ R EN
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Tab.8 Statistics of questionnaire results

KL R
ity VMY ERE MR g0k KW B
FEE E KE S Bk ME ER

11 4.16 3.60 329 1.67 2.73 3.17
1-2 3.89 4.08 1.10 163 3.87 3.95
1-3 3.10 4.52 1.67 1.76 141 1.32
2-1 4.22 327 414 1.49 294 221
2-2 3.52 332 432 271 1.06 1.06
2-3 351 3.67 444 156  3.33 3.76
31 4.29 386 310 322 3.02 3.95
3-2 411 151 186 411 1.62 211
3-3 4.30 1.86 106 354 370 141
4-1 3.89 221 2.78 114 4.00 1.13
4-2 3.62 3.75 1.24 111 381 1.44
4-3 4.44 233 3.9 119 3.14 121
5-1 4.32 3.94 1.63 2.87 18 421
5-2 3.94 3.13 1.62 1.86 183 435
5-3 3.22 3.89 144 113 127 416

HR A R IEAT G T, FF 4% M 5 50 1 -2
{6, AU PN (. X5 2 380 A4 R kAT
GETH o3 AT, I IR A A R SORE B R X
{6, ICHE BRI IE.

X A ) 45 R G T 3 T A R4 - 4
{H 58 RBURE A JAR B R 1 A 0 R R Wy
47 Pearson AR KA, WK 8. nlLIE
FLEXT N ERRIRE LT, B AN RS 0
TUR BRIV Z 18] AR OC AR By, B Xz 32

HEBAN-FHE-SRHIE A

g BRI T AR K
z
g R T - S 5K
%
B AT (-SRI
BRI R - B
Pl P B K F
% B B g % X ¥
) 4‘1/%/%/%/% ’&}/4;}/

017 038 027

013 009 000 043

L A S RE Y B BRI 50 L R R R
Vo Z B 25 0 35 0 IEAH COE R o TR A i s
HI G R A B o3 TR, BTl B T
FH A3 BT 45 21 1 A B SORE 1) 8 B BT 3 5
NG E BIRAZ V3 A R EUE A S

E— 25 i BEAH G BT B N 4%, BEE S A i AORE
RBURF O 1) 8 RN PEN - ME L A0 T R BB T
g¢ . NGOCER B REIBZITEYE . G R B
A2 P4y 4T Pearson A5G, DLER 9. BARHT
AL Az SORE Y BRI PR 5 A% O e R Az
PP RECH 0.776, H W EMBRT 0, WL
TSR B B BB PE MY S5 A% 0 o R 1Y Bz PR A
HREMIEM KR o A SRS BRI 5k
LOUR B BB FIEMCRECH 0534, B
PE8 0.041, VEIHHEA XTI R IEM LR .

X AR ARLEE PSP (B 5 R0 JT R R R R IR T
£ WGouEPIRIEICRMECR I T Pearson 1564
Br, W 10, HHEZRE0H i 35 MU B R G PEAR A,
E— 25 U0 T Bl 2 X6 A B SR B AR AL TR TS
23 PR R {5 | 2T 2 7 AR S

X UL B A B s SR A g, IS A #E
4 7R B b DX A S SURE BRI AR s TR, A OB )
5 PR EAEAR KR BE b 22 W0 e R il 29 o ol FH e I
e VE 4 B A 0 oG 26 nT L S B I SORE Y ) B i
BE, AR s 1-3, HAZ.O RSB “H R
B AR, iGN RN E R
PrF-RE R e 1) 4.52, 48 E B2 VA3 IR A A0
TR B IEASORE Y BEAR BEREAR, Ak sk 3-1,

045 039 008 032
014 -0.07 .-0.06 0.31

013 019 011 029

Pearsontf & ] AL E

RIS

Kl 8 A NEURE-H IR OCE T IR AZ 5 B AR 5 A A

Fig.8 Correlation analysis of implication perception intensity in generated pattern-composition element
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Tab.9 Correlation analysis of implication perception intensity (theme) in generated pattern-composition element

A REREPFOTFI fE ()

MEITR 1R mE (E8)
WMZILER 2 W IR mE (E/)

MZIUER 3 W RIRZEE (EM)

Pearson 3% £ % 0.776"
BEME (WB) <0.001
Pearson 5% & 8¢ 0.534"
BEE (R 0.041
Pearson i Z& %k 0.395
BEE () 0.146
Pearson #H5¢ A& %L -0.015
BEE (E) 0.956
Pearson 1 5¢ & %L 0.100
BEE (XUE) 0.722

TE: **RRTE 0.01 900 (XUR ), MRMERE; *Rax7E 0.05 900 (XU ), MKRMERE.

F10 MHOUETFEN-FEHTEBRXSHT (EER)
Tab.10 Correlation analysis of similarity evalua-
tion-original elements (corresponding theme)

ARRLRE BEAY

FHIE
(NI % ki Pearson #H2¢ Z& 2L 0.162
KRR TTE BEE (WE) 0.565
mgotE i Rlh  Pearson AHIC R KL -0.273
JCE BEE OWLE) 0.324
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1-2 S Ja By AR AN B B P RN E I EEL 141
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JUAE — B A B SRR 1 A2 0 T 2 B R 4l vp [ AR
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FE AL GE SOREAEFRAE I 5 B8 7R 1 b DX s 80 DX 51 B 4
T B AL BE PE - S i A 225 5 A il so ke
1-3 e R MWL, DA SR 5-3 0Tt
R TG, feis R IH R ) X B T AR
B b X AR G BURE o TR B 2B B SORE 1-3 A A i S0kE 5-3
(A FRARLEE PFAf T YA AR T He b 2 BBk, AR
PR V-4 (W AIC— 28, AL VAN -3 5 8Uke b
LSRRG, S T 51T R e
REREAT SR A 5 IR SORE AR A0 87, 2800k
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L ZOF L5 A E B AU E AL S8R TR
HICRE, SRJG 456 B SORE ) LA R, fe 2%
i Processing A= i B B i 5 SORE JE o 1% 07 75 AU
T SRR S B, A 5 T 24452 A B AR G X
FEo RIS & gnfe F R AR T T SR A fEscE, it —
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() SCRE 25 3 B A3 AT 3 B, R4 8 S0RE i BB AR %
VO A IR R
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