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Abstract; The construction of smart parks promotes the development of enterprises and cities, and
traditional park management methods are no longer suitable for smart parks with industrial integration and
innovation. This paper takes Caojiatan Park as an example to design the overall framework of the smart
park platform. Aiming at the problems of poor recognition environment, low efficiency and low accuracy in
the park’s identity recognition, this paper proposes an identity recognition algorithm based on multi-modal
and multi-kernel learning. The proposed algorithm divides the data in the video data into images and audio,
and collects the text of personal information, and inputs the information of the three modalities into the
same sample space. By introducing a multi-kernel learning algorithm with interval constraints, the

difference is retained to the greatest extent. The difference and similarity of modalities are combined with

Yo#s H #A :2021-01-06

ES&TH  mERTHEACH S A EEL T E S BT H (cstc2019jsex-fxydX0039) ; W R M5 H-44 e LI H #1% 7 & ¥
B30 H (CKH/2-2017)
Supported by Chongqing Technology Innovation and Application Development Special Key Project
(cstc2019jsex-fxydX0039) and Shaanxi Caojiatan Mining Intelligent Developing Project (CKH/2-2017).

PEF T Ir X2 R (1987—) , P T AN, 2 FR 0 I BT, (E-mail) 627789682@qq.com.



>

JED|

% 8 WER,FFERBRARETHERESEFIIMAMNLEMR 131

¢

feature fusion and decision fusion, and finally the classifier and scoring mechanism are used to output the
identification results. Through experiments on the public video dataset and Caojiatan Park dataset, the
experimental results show that the algorithm proposed in this paper has a maximum accuracy of 97.2%,
which has a great advantage over traditional algorithms.

Keywords: smart park; identification; multi-modal; multi-kernel learning
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Fig. 1 Scheme of face recognition technology in the park
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Fig. 2 Caojiatan Park management platform architecture diagram
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Fig. 8 Comparison of target convergence and iteration times
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Table 1 Single mode and multi-modal fusion comparison (Caojiatan)

- ) iR

B4 S IR — — — —
T A K% P YA T P+THIA PHAREG A+THIES P+HTHARS

k(167 74.22 76.38 79.77 85.46 83.69 84.12 88.60

CRMK!™ 79.14 94.50 74.49 95.75 83.85 95.38 96.12

MDMKL 76.30 95.25 81.67 96.97 91.84 96.56 97.25

B E MDMK L A58 5 14 7] B A P, SR FH B 5 e 5040 42 30847 52 5960 96 i, () A 6T 40 430 450408 28 £ Ak 3L, %
SCAHHE R B T8 S R G SCABUE . 45 T AT B AE R R AT R AR 4R B L 45 L IR A MDMKL 5 R
PATHRRAE@LA . 38 2 N PR S Z S RRIE Al A Xt L A S B0 25 R R BEt R T 7R B — S 2 b BRI S
H T RB S X 53 B 03 I RRAE A0 22, RRAS AT 50 1o O A 238, T 22 5 28 il 4 L0010 &5 SR 2 B RGBS S 5 L A S 25
FTRRAE Rl A 2 05 110 225 SR R BRSSO RIS . Y T ol D PRI 3 00 R0 SR 1 = A 245 10 R 1F 5 2 A7 R A1E il
B 25 e R BB M R ROR . A6 A S b L AR 10 26 BRI B B A S LA 4 AR 110 BB R BRAS A
X A 8 T AT B R A SCA A B0 R AR R A R AE L R B R B 7 B (G R S R A T
PLAERZm

F2 BESHMESESELRAL(ERE)

Table 2 Single mode and multi-modal fusion comparison(IQY)

[ W/ %
TS A 59.91
UAREE T 72.11
EIGEE P 75.83
P+T BSRG 81.22
P+A BERE 76.53
A+T AR A 76.31
P+T+A #EER A 74.67
P+ T+ A BG4 (CRMKL) M 72.22
P+T+A #&#lA (MDMKL) 84.46

3.3 ZELSHE(MMMKL) X

ERMEREAR IR ARG R Pt A 5 T SOK 3 Ff s, R AR RL G 5K Rl G . 3 FBCS Rl &
KEHE PTHAPA+T UL ATHP, SR RME 9 i, Hph A tr R 7T 8RRl & Z 5 1E
TR A A A E , HRR R wM, + (1—w)M, . UL BEE w 0920848 R, 158 0 R0 o iff % 3 i 32 7, JF
FEAUE A w=0.6 KA, & A BN AE 1 R IMBOR IR BB RO . WKL 9 a] LLE KRS &8s B
TTHRAERL A Z )5 » P15 SCRRRAE S0 4T U 3R Rl 35 21 A R 1) o B B 2 0 3 19 7E w0 = 0.6 B 3k 3] 97.37 %60 ) HE ff
o kR T BHEAE B IR B R A5 B 0T LU o AR BN 4, 9 38 2 SCARRRE E — 2 A A

FEARAI 55 SCA BEATRAAE L G U0 22 05 5 P BEAT 0 SRR AE TR 45 SR e SRl A b, R AU A w =
0.7 Bk B Fe bf  MERI RN 92.5% . X AT S fH T2 5K Rl & X T 3% PR AE 42 rp 0 vk 38 B BT 19 3801 R BUAY
TR A7 AE M 75 5 Ml R TR AR R IR
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Fig. 9 Multimodal experiment results based on Caojiatan dataset
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Table 3 Hybrid fusion based on Caojiatan Table 4 Hybrid fusion based on 1QY
Rl & ) W H/ % AlE st e/ 0
Pl 15— SR — ¥ 43 96.47 Pl % — SCA -5 43 79.24
EE — T 5 — SO A 97.17 BE — 3 50— SO A 85.23
A — FH Hi— &5 92.45 A — M K15 77.50
4 & iE

B R DX N TR B RO B9 S L B X T SRR SRR XA BOR R L B T — R R T 2 RS A 5 IR
BEAR S BEAT 2t e PR el DX v %ok 1 AN [ ol XA 23 048 B RD Ry 7 B 9 A TR0 R B 2 i B [
183X — RV 508 T B 3 RO B9 52 ) L T IR 0L SO 3 RS S i T — il MDMIKL 458 28, A5 28 3 42 T
T S PN M RCR SR R B i T S R DB 2 A . W) el TR A R A A ) 45 RR A O 5 B A
AR B 2 5 PR RE TR L BE NS I AR T el DX B0 A P K R Ak B R L A e XA A R A B R A
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