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An improved scale-invariant feature recognition algorithm for sim-
ilarity judgment of the glaze of Jianzhan
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Abstract:In order to solve the problem of distinguishing the authenticity of Jianzhan, an experimental
prototype system is established through an improved scale-invariant feature recognition algorithm to i-
dentify different types of the glaze of Jianzhan. The researched recognition model provides services on the
cloud in order to judge the similarity of the glaze of Jianzhan. The system uses the Streamlit platform to
build an experimental human-computer interaction interface. For the recognition model,an image prepro-
cessing strategy is researched and developed based on the boundary following method, which aims to fil-
ter out the interference of background and irrelevant material characteristics,improve the recognition a-
bility of images taken under natural conditions,and reduce the possibility of misjudgment of the glaze of
Jianzhan. Using an improved support vector machine (SVM)-based scale invariant feature transform
(SIFT) feature matching classification strategy,a number of performance experiments are designed to
obtain sufficient data set resolution, SVM optimal hyperparameters and initialization required minimum

data set parameter model. Experiments have confirmed that the system can clearly distinguish the simi-
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larities of the same types of glaze patterns (rabbit hair glaze,oil drip glaze). It uses a given limited data

set to provide a recognition accuracy rate of up to 92. 60% and increases the single recognition speed by

0. 84 s.

Key words: the glaze of Jianzhan; scale invariant feature transform (SIFT); feature extraction; support

vector machine (SVM) ; pattern recognition
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of the glaze of Jianzhan on the cloud server
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Fig. 3 Strategy for Jianzhan image preprocessing processes

2.2.2 R F &£ #H & FH (support vector machine,
SVM) & SIFT 442 IE Bt 45 R 4 % R wk

S R R FR A AR O A 1 A S A A AR R
FIE H 3R R VPG LG R B0 R 2 531 o A Sy
NN 3 T ST = S 12 [ i e e T T
S S R AR AR DL RR BE 0 X 4y, 4 28 Z 1) Y 22 S AR
NS PR STFT B33k 4 BURY R AE 1] 2 X 43 BEAN & . R
T AW F I RN G AT AT LU Bl RR AR 1] 45 7Y
VC PC &5 it DA K T BA In] i 0 /D W R L X T g
PG 2 75 A AR ) Y 2 38, (B8l P A R R R 458
B IR AT 23 28 0 25 3R o DA A 5 B — Tl SR
F 3l X 7» SIFT $FAEVE AL S5 R 592651

SVM DS Ws B 2% 3] (supervised learning) 52 3 X}
e 19 o0 e 29003 38 38 1 SR A AR Y B R B
#FE 1 (maximum-margin hyperplane) 32 ¥, £ 4
e PR K R IFAT At — RN SR R RS



550630 05 SR AR — b S A RO AR R R AR U SR T T A R T A A L ) « 617 -

Z AU R [ BT . HE 48042 2L SVML I
SR LB DKRRAEHEAT B 03 R . CHEN 250V 4 AL
A LMEMARL M A SVM T X 45 B2 #5200 4
EREAT F A R B A I AT SRS B A ) 3k
SOLANKI 2 i 45 4 SIFT 5 SVM i@ i i+ &
HLEARTUG i 550 X5 T H AL 575 09 5w 2B 3 fe
P SIFT DT EE A4 AE [f) 4 09 5 /) BRCEG BE 25 15 200 4R
Shy S il TR AR 80 (0 P A X0 BE A L T SVML 4 3]
Xyt o AR AE S BO T . AR il 4R Btk
AR 35 DU o I ORS 2 2 i 2% L IR 1)
A A BT AT BR B0 /0 B9 B R L 3R AR 2 AL e ) o
f1% 9 = VU A Y [ I A5 B A S T S A 0K
JE KT

S T AR L s AT L Ao e AR T E
NI b A B 4R L 52 B A A A RO B Y /N AL
BERRR o EX T 48 O 2 B 37 10 1 B A e $2 i
MK AY B SIFT 45 AE . 75 2 3000 3R 530 25 28 L T G
1 ARAT 52 3 AR A L SE AR 25 L A Ik U0 A 7R ) 45
PR AL 2 OC H B O s AR LR AT BR 1 R St iz
Ay w39) » St 1o e AL TR ik A UL S

M AT ILA L R AL 1) BEHL 2 PO 4R fe /)
AEBEE 2 BA RIS Em SVM —on ok
FEIY 5 3) 45 I 1 00 s A T A Y 3 2 TR S 25
4 BB Ay 2R A5 R 2 5 R oy AL R A
5) HUMUGH i bR MR S 5 W KR K AT 6) LU
o JAE T T U A5 R IR 5 4 . SR S
it i BT R ST A7 B Y B 4 AR OB A
FIR By /N RS RS T ORS¢ e DR E 1) 0 2
AE « It 5 5 AN W 1 550 00 20 2 B 18 B SR 80CR R 4
{18 TPURAR 2 08 oK 2 2 5 Ak

3 EIWmMER

N T RUE R A R G M RE L O T R IR
T P e ARG K AR A L SR RN T R A HER B R
Xt G A B R B 4 R W, 6 BL T IR S D PR E B
L 181 52 S 5 ) 0 ML e 0 2 50 S 1) WL 3% AR B
A s =R U R L 6 I T 4R A 4 SR I B AT
ROk .
3.1 HIBSEAES

RIS 97 21 A 2 O T A Rt v AR A
A8 T W L B S 2 BESORR L I Rl 7R P A 22 Fh 2SR
[REE /R 3 = N NIEI B I R TN B S 2
SRR DS B 4L ER B 5K AR R A T
THIREVRIAS [6] 9 2 hr 25 L B ML HE P AR 25 . R A

SR TN B 2R 0 BER e 7 PE
3024X4032,24 PMIRER AR,
3.2 BEROWERSENNNBEEREEZN
AT TR PRS0 o R 2 AR G B 5 S B0
SIFT RHAE [a] 4t 52 W AR K. &5 40 B 30 S R B8 1 &L
PR 1 22, SIFT 535 6 42 O3 31 22 0 19 e ik 1)
. HARM AR E B A WA SRR AR
TREREHLIESBRER. B SER RS S ORE— '
B SIFT 5848 R4 L, i SIFT 5303 08 fin 2 i, 3% K
FEAIE [ 5 DT G A MKEG BB B8 01 5 T/ &, 5 28 5w T
BCAS . W S B0 E T BSR4 R S B0 A6 D KG
FE K 7 BE B 5 i, A 25 a0 B A AR B RE TR0 T 4
EIG S B2 2 80, 1 K ok /N 1 43 R0 5L T
libsvm SZEL SVM 0 4 K45 R 14 43 2545 BE AR A
R B4 S Y S0 I 45 R W] T B, 900—
1100 43 Hf25 %6] 4 2 S0 B0 A A 8L RS PUIRG B A B 42
HEAE HT S [R) B P 2846 I 5 B 5 o v 40 B R 2 B4R
PEXZR,

100.0

== Test dataset accuracy/% 400
97.5 — Accmulated time/s
350
s 95.0
e\\>, 300 ¢
2 925 g
§ 250 g
2 90.0 g
b 200 —E
g 87.5 E
< 150 2
7 85.0
& 100
82.5 1
1 50
80.0

POLEOIPSIEEEOIEIEIIPEFOPPS

Image resolution
B4 BHEIVBESHERMNBEENTIL
Fig. 4 The influence of image resolution

parameters on detection accuracy

450
350
300
250
200
150

Accumlated time/s

100
50

AR R RTINS IR ERARITETE PSS OE
SRLEES °'Q\Q\\\"’\ -,\5.\9,\\.\'\\%0\0:5.,\'\ ":\ "‘:’ ";bq’\ﬁ?\« Q’v ?1« ?‘/ 0’7 ¥
Image resolution

Z Sk # N 3 A
B 5 B8RS #HES IR EE NI

Fig.5 The influence of image resolution

parameters on detection speed



+ 618 -

3.3 ETF libsvm SEIMHY SVM T D LB RIS 1L

RERMNSHNRABEE XK

SVM ZJ0 43 2R A5 R (1) 8 2 80k B e H o 2K
TWRACHE, SVM 0 4r 258 B8 2 HUE 5 N 7
C. B B %L kernel, gamma 2 800 5 B 73 28 ROCR 52 W)
WK AT U SR R RS B 2 T S 8
24 ,1F linear, (') 'rbf, (") 'sigmoid, (') "poly'4 F
W PR ,0. 120 [ 50 FPAET] 7 C,0. 120 ) 20
Fft gamma F-FRE S H. Bl SR 70% H Y
WGBS 3020 1) Test B4l 4 AL Test 5L
PRI B F] 90% . HE T e flh 2 50y o B AL,
PUG 4 R B0 4 55 0 1 9000 8% 4l 4 0 o B R 1
100K & B 5 BUAS 90 %6 i - 34 38 510K & . i &1 6
B

—_
(=3
S

oo
(=]
(=]

(o))
[=3
S

200

The number of SIFT matching feature vectors
S~
(=]
(=}

0 50 100 150 200 250 300
The minimum euclidean distance

Bl6 ERAREARMSHM SVMEEE
RAERFRK AR
Fig. 6 Recognition result and decision boundary

using SVM model with optimal parameters

3.4 SWMEHKMERBS=ARHBEEUSER

RBIBEXESLR

S X e T I DU HE R AE B (EL [ E SVML R R
SR SVM AU M 3 FlRU0 1 BE . LABE AL
10 0 4947 &3 Y11 25 B4 Sy 5 o S 1) SVML kAR H0L&
MG TE 100 Y A2 BN 4 TR R 4R 5 L OF 2 A
88 20 (LI BE L 55 IR T [ 5 SVM. e {2 iy
RS TS5 2R . (HBE % 0 4R U 2R 50 L
B2 T IR E 40 VoI, S SUNRE A C 2 5
DU 2R 4 R 46 P05 MK 2 SR AR TR 1L IE 52
SR T LA AT BR ) /N B A0) s K B AR G e T AR
mE 7 fros.

Ye BB - B Y 2022% 33%

100 ‘
—&— SVM iterative training strategy
----- Fixed SVM optimal hyperparameters
95 4 —-—-~ Fixed matching feature thresholds
g
§ 90 1
3
2 85
53
g
5 807
Z
A
70
10 20 30 40 50 60 70 80 90 100

Random proprtions of the initial training dataset/%

7 ERIUIZ RSB RIR A AR K
Fig.7 Comparison of recognition accuracy of

iterative training strategy experiments
LV
4 & it

AR SCHIF 5 ol FH Bl ) R AS A AR i 3 01 B9k 1Y
e 55 R R L ) S L A TR L 2 A — A S % i R
R LidT T L5, % i L F Python 5 Streamlit
T2 MR %5 7 A, I 9 00 58 B Sk P 4 415 R 5
M55 . RGEARHE T Rk 92. 56 % R BN BE S 1 48
A EZBUN B AR T 0.8 s,

BRI R RS T 24 TR AR A
P00 AR T 5 IR F 22 52 bR Ry BR A . 491 4 s A
FERTHE B0 75 1% 14 O R 5 SR Ak B AT SR = F 5 141 BA 1Y
— A~ B T R A Ml S BT A AR DR T 46 A 5 R
PR EER bR, A 58 R %
SEHE T B LA R 2 R TR A I A b A5 s )
FI 24 il U,

SE

[1] LI X,LU J,YU X, et al. Imitation of ancient black-glazed
Jian bowls (Yohen Tenmoku) : Fabrication and character-
ization[ J]. Ceramics International, 2016,42(14):15269-
15273.

[2] DEJOIE C,SCIAU P,LI W,et al.Learning from the past:
Rare ¢-Fe, O; in the ancient black-glazed Jian (Tenmoku)
wares[ J]. Scientific Reports,2014,4:4941.

[3] GUO B,LEE F S,LIN C I, et al. An optimization strategy
for HMI panel recognition of CNC machines using a CNN
deep-learning network[ J]. Concurrent Engineering, 2021,
29(1):35-48.

[4] KASISELVANATHAN M, SANGESETHA V, KALAISELVI
A. Palm pattern recognition using scale invariant feature

transform [ J]. International Journal of Intelligence and



550630 05 SR AR — b S A RO AR R R AR U SR T T A R T A A L ) .

619 -

[5]

[6]

[7]

[8]

[10]

Sustainable Computing,2020,1(1) :44-52.

PINTHONG T, YIMYAM W, CHUMUANG N, et al. Image
classification of forage plants in fabaceae family using
scale invariant feature transform method[ C|//2020 15th
International Joint Symposium on Artificial Intelligence
and Natural Language Processing (iSAI-NLP) , November
18-20,2020, Bangkok, Thailand. New York: IEEE, 2020
1-6.

SALEHIN I, TALHA | M, SAIFUZZAMAN M. et al. An ad-
vanced method of treating agricultural crops using image
processing algorithms and image data processing systems
[C1//2020 IEEE 5th International Conference on Compu-
ting Communication and Automation (ICCCA) , October
30-31,2020,Greater Noida, India. New York:IEEE,2020:
720-724.

HANZAEI S H, AFSHAR A, BARAZANDEH F. Automatic
detection and classification of the ceramic tiles” surface
defects[ J]. Pattern Recognition,2017,66:174-189.
PEZZICA C.SCHROETER J,PRIZEMAN O, et al. Between
images and built form: Automating the recognition of stan-
dardised building components using deep learning[ J]. IS-
PPS Annals of Photogrammetry, Remote Sensing and
Spatial Information Sciences,2019,IV-21W6:123-132.
BIRLUTIU A,BURLACU A,KADAR M.et al. Defect detec-
tion in porcelain industry based on deep learning tech-
niques[ CJ//2017 19th International Symposium on Sym-
bolic and Numeric Algorithms for Scientific Computing
(SYNASC) . September 21-24, 2017, Timisoara, Roma-
nia.New York:IEEE,2017:263-270.

SUN H,LIU M, LI L,et al. A new classification method of
ancient Chinese ceramics based on machine learning and
component analysis[ J]. Ceramics International, 2020, 46
(6):8104-8110.

[11]

[12]

[13]

[14]

[15]

YANG L, HUANG H. A Classification method of ancient
ceramics based on support vector machine in ceramic
cloud service platform[ C]//2019 |IEEE 5th, International
Conference on Big Data Security on Cloud (Big Data Se-
curity) , IEEE International Conference on High Perform-
ance and Smart Computing, (HPSC) and IEEE Interna-
tional Conference on Intelligent Data and Security (IDS) .,
May 27-29, Washington. DC. USA. New York: IEEE.,
2019:108-112.

GUO B.,LEE F S.LIN C I,et al. A cloud integrated strate-
gy for reconfigurable manufacturing systems[ J]. Concur-
rent Engineering,2020,28(4) :305-318.

HE S Y,FAN C P. SIFT features and SVM learning based
sclera recognition method with efficient sclera segmenta-
tion for identity identification[C]//2019 |IEEE Internation-
al Conference on Artificial Intelligence Circuits and Sys-
tems (AICAS) , March 8-20, 2019, Hsinchu, Taiwan, Chi-
na.New York:|EEE,2019.:297-298.

CHEN Z Y, LIAO | Y. Evaluation of feature extraction
methods for classification of palm trees in UAV images
[C1//2019 International Conference on Computer and
Drone Applications (IConDA) , December 19-21, 2019,
Kuching,Malaysia. New York:IEEE.2019.13-18.
SOLANKI M S, SHARMA K P, GOSWAMI L, et al. Auto-
matic identification of temples in digital images through
scale invariant feature transform[ C]//2020 International
Conference on Computer Science, Engineering and Appli-
cations (ICCSEA), March 13-14, 2020, Gunupur, India.
New York:IEEE,2020:1-6.

fEER AN

HiE R

(1984 —) 35 LA L Uil . 220 A 48 e 42 o 5 Il A B 5



