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Abstract: Phoenix is one of the representative motifs in Chinese traditional culture. In this study, typical phoenix patterns from different

historical periods have been selected as the research objects, then features representing their changes in chronological order are extracted

and digitalized, and discriminant functions are built for dating them, breaking the cognitive limits of the visual and empirical observations.

Experimental results show that the transformation of the extracted digitalized microscopic details of the phoenix patterns can reflect the

evolution of the social and aesthetic values in the course of history, and the established discriminant functions can identify the historical

origins of the phoenix patterns in a reliable and efficient way. They provide a new way for the identification of ceramics.
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Fig.1 Part of characteristic patterns
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Fig.2 Processing flow chart

2 HATH I

2.1 R FRE

S E A B B R, SR dE
BT LR R B L ISR &, [l e i Sk
FRAE T LR AN [ . AS[m] i AREF B HE RIS
T B I SEK A E A B R S i AU ) 22 2
—, HARTEHEE = ChiR RISk RO RIS K %
5 KRR LG, m] DRI ECA K SETE S R
NS EBL,  FHABDBOR R 7R R L ]
REREAS PR LA, Hok A kil R
Ye, kAR KK, KAKTEG]. AT HLE
TEIIHRECLEE S, R Zoeas B
gttt 7 AEE, miEapTR . AT 4
BARSEOTLAE ], AR TR R
NFERBELIRTER 5, AL AREL 1 (5 AR
WU, B R ECA IR L 1B R0 43806 7245,
) FiE R EHRT ET:, SEIRE] 17 0.714276 40
PIAFARCLIREL B EZE R R ETR , Bk
HHER A BRIZ A 1) T R TR A e o i AR S CT& v
JINMRZRBERITUE ], M-OTHAL S



£40% F18H

5% & TR P& RS R 58 3L K M - 91

Sobel edge check

Roberts edge check

Prewitt edge check Laplacian edge check

E3 mAE TR
Fig.3 Extraction results by four operators
e SEMIZER K, BT FIBINLRER, M-08
L Jaigdynesty AL B ST bR, R T BRI
7 P IR RECREA, Q-014bRoh0.5105 B T
os WS, AR T R
X TR PISH RS BRI AS , S B0
‘§0~6' A EERA T REA AN A R, — =R,
FENUEGL. I P s B — N L A
0.4 T b R e et ; : S
TR R R Jre ) Hh R EEAT A AR AR
o) OB SAREGE . S 500 A B TFER] S B D I
—— ——— G5, MR RS e R, T T 5
mingdynasty qingdynasty . s N . 0t Yo L
Different Dynasties éﬁﬁ%’]fg s ﬁﬁjﬁﬁ*ﬁ%i@%ﬁ%?ﬁ%fﬁﬂ% H/‘J F%J‘?T.%%’%é’fﬁi
B4 LEBEL Bl E AR BRI —KRETEABL, PRAr) L &
Fig.4 Box figure for head proportions /iF\jTﬁ%UEI , RZ:%%HV{@AO ﬁmjﬁa{h%%ﬁ}l% K&
R1 BRER
Tab.1 Data and indicators
indicators indicators
. k, k, k, . k, k, k,
coding coding
M-01 66.2296 159.309 0.4157 Q-01 57.4891 112.6055 0.5105
M-02 62.2284 147.1986 0.4228 Q-02 84.9588 110.8603 0.7664
M-03 57.1441 130.3336 0.4384 Q-03 62.0081 87.8635 0.7057
M-04 50.5538 126.8634 0.3985 Q-04 73.0616 87.2983 0.8369
M-05 79.3406 177.6347 0.4467 Q-05 34.0299 49.6874 0.6849
M-06 76.0263 158.7577 0.4789 Q-06 51.534 78.997 0.6524
M-07 34.9161 119.0349 0.2933 Q-07 33.6155 49.6488 0.6771
M-08 60.4401 106.2826 0.5687 Q-08 16.0067 25.3258 0.6321
M-09 48.6367 107.442 0.4527 Q-09 48.7629 50.3855 0.9678
M-10 63.0811 144.8177 0.4356 Q-10 23.095 35.9113 0.6431
M-11 114.6658 242.4509 0.4729 Q-11 45.8328 58.8218 0.7792
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Tab.2 Neck data
Indicators

Coding S L k3 k4
M-01 0.00008815 x”* + 0.00022296 x* — 5.5595 x + 697.9471 17693.3410 49.81 0.002815
M-02 0.00030974 x* - 0.23568 x*+ 58.2831 x — 4467.4914 14363.5943 106.30 0.0074
M-03 —0.000011719 x*= 0.0017194 x*+ 3.5059 x + 94.5667 75382.4711 28.23 0.0003745
M-04 0.00060194 x*— 0.51258 x*+ 145.2467 x — 13022.7882 63997.4822 62.64 0.0009789
M-05 0.005415 x* — 6.7239 x> + 2782.7676 x — 383327.5965 7359.7031 43.56 0.005919
M-06 —0.00020066x*+ 0.12861x* — 26.1932x + 1841.1751 16210.7458 65 0.004009
M-07 0.012013 x*— 2.6357 x>+ 188.8598 x — 4188.4495 13922.5941 80.15 0.005757
M-08 —0.0020146 x*+ 1.9413 x* — 620.7392 x + 66511.9771 31562.3736 48.03 0.001521
M-09 0.00015977 x*= 0.20056 x* + 83.3058 x — 11047.3064 49414.6141 25.17 0.0005095
M-10 —0.000080826 x*+ 0.10068 x*— 41.5631 x + 5825.8209 22856.8720 46.14 0.002018
M-11 —0.000094854 x*+ 0.10689 x*— 40.5308 x + 5364.7217 10831.1247 123.66 0.01141
Q-01 0.00032052 x*— 0.21281 x*+ 45.6684 x — 2807.2417 29584.4911 84.17 0.002845
Q-02 0.0033072 x*— 1.2283 x>+ 149.865 x — 5797.4385 3150.68452 31.76 0.01008
Q-03 0.005785 x* = 1.7007 x*+ 158.7965 x — 4372.3503 13989.4232 32.28 0.002307
Q-04 0.0037583 x*— 1.6841 x>+ 251.3943 x — 12350.3793 3132.7334 35.90 0.01146
Q-05 0.00091077 x*— 0.2878 x*+ 29.8632 x — 782.4599 8874.3127 8.94 0.01008
Q-06 -0.0022545 x*+ 1.2256 x*— 220.733 x + 13253.2241 2621.8381 30.26 0.01154
Q-07 0.0033454 x* — 0.79914 x* + 64.3289 x — 1642.7241 2251.4248 20.57 0.009137
Q-08 —0.0002723 x*+ 0.085908 x*— 10.0996 x + 533.687 901.9114 5.51 0.006114
Q-09 —0.026354 x*+ 4.6904 x*— 275.8446 x + 5441.0897 352.1763 18.01 0.05116
Q-10 0.00014089 x*— 0.063816 x*+ 9.0546 x — 211.7614 7855.1221 16.60 0.002113
Q-11 0.13852 x*— 29.068 x*+ 2030.7079 x — 47158.5127 201.4869 9.56 0.04744
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Tab.3 Fisher's linear discriminant functions
Indicators
) Discriminant functions

Coding

Ming Dynasty F(1) = 72.226 k, — 323.444 k, — 15.903

Qing Dynasty F(2) =110.478 k, — 437.451 k, — 36.878
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