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Prediction model of roughness coefficient of artificially roughened channels based on
principal component analysis support vector machine
GE Sai', ZHAO Tao', WU Si?, WU Y angfeng'
(L College of Water Conservancy and Civil Engineering, Xinjiang A gricultural University, Urumqi 830052, China;
2. Yellow River Engineering Consulting Co., Ltd. , Zhengz hou 450003, China)
Abstract: With the rectangular artificially roughened channel as the research object, we established a prediction model of roughness coef
ficient using the principal component analysis support vector machine method. A ccording to the preliminary ex perimental results, we se
lected four main influence factors: Froude number Fr, absolute roughness A, channel average water depth h, and bottom slope i. We used
the principal component analysis method to obtain two main components, and obtained the comprehensive indexes influencing roughness
oefficient, and used them for data training, testing, and prediction of the support vector machine. The research results showed that the
RMSE and prediction correlation coefficient R of the training set were 3 85% 10 and 0 997 respectively, while those of the test set
were and 0 992 respectively. The relative error was less than 5% . The results show ed that the model based on principal component «
nalysis support vector machine is suitable for predicting the roughness coefficient of artificial channels.
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Fig. 1 Test system (unit: m)
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Tab. 1 Correlation coefficient matrix
PR AR = X1 X2 X3 X4
X1 1. 000 - 0. 668 0. 419 0. 000
X2 - 0. 668 1.000 - 0.682 0. 604
X3 0. 419 - 0. 682 1.000 - 0.521
X4 0. 000 0.604 - 0.521 1. 000

RHEE A 2000k . B R T A9 B RHIE A
N, AR IR AR KB N R AR HE 515 84T T 22
DUk RIS, 2 RS Z 0Tk R KT 85% I, 52 L
FARE Ry o« 3R 2 AR, 2 BRI 08 2 1, R
TG ZE TR 2RIE 3 87. 841% , HU%k BURTHE > 5L M
FERHT
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Tab.2 Eigenvalues and cumulative variance contribution rates
D% FHAEAH T TN (% ) BRI E TR (%)
1 2.503 62. 567 62.567
2 1.011 25.274 87. 841
3 0.388 9. 690 97. 531
4 0. 099 2. 469 100. 000

TR REAEI . AR L SRR 3, 45 A iR
R sy R PR L FRRFAE AR A o8 55 32 B 40
R & m, @I E B B A RRAE ) & WA 4.
RHIE =LA 208

mi= ﬂj_x (1)
At my RoREE @ A LR FRHER] 7 M RoR 58
i AN XL A R N R B A R X
LFRFEAE, Forf A= 2. 503, A= 1. 011(i= 1,2) .
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Tab.3 Component matrix
b A 5 AL B Y 1 Y 2
X1 - 0. 657 0. 725
X2 0 948 - 0.076
X3 - 0. 847 - 0.103
X4 Q0 674 0. 685

4
Tab.4 Principal component eigenvector
FrifEdl 5 Ae = 1 2
X1 - 0. 415 0. 721
X2 0. 599 - 0.076
X3 - 0.535 - 0.102
X4 0. 426 0. 681

TR IEI e AR T R AL ) B 5 bR AL
Je AR R A T 7y, AN LR 3 AIRIE 7 i
Y1= - 0. 415X 1+ 0. 599X 2- 0.535X3+ 0.426X 4

(2)
Y2=0.721X1- 0.076X2- 0. 102X 3+ 0. 681X 4

(3)
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Fig.2 Predictive renderings
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Tab.5 Fitting results of roughness
SCHF AL AL Y 2%
FEA R
TRIME  AHX IR ZE (%)  TRIME AR RZE(%)

1 0.0122  0.0123 0. 820 0.0115 5.738
2 0.0161 0. 0167 3.727 0.0173 7.453

0.0137  0.0138 0.730 0.0121 11.679
4 0.0190  0.0193 0.526 0.0210 10. 526
5 0.0165  0.0166 0. 606 0.0172 4.242

0.0144  0.0145 0. 694 0.0132 8.333
7 0.0167 0. 0159 4.790 0.0166 0.599
8 0.0163  0.0161 1.227 0.0151 7.632
9 0.0209  0.0212 1.435 0. 0201 3.828
10 0.0123  0.0124 0.813 0.0138 12. 195
11 0.0142  0.0149 4.930 0.0153 7.746
12 0.0134  0.0135 0.746 0.0138 2.985
13 0. 0201 0. 0202 0. 498 0.0193 3.980
14 0.0065  0.0066 1.538 0. 0057 12. 308
15 0.0174  0.0178 2.299 0.0164 5.747
16 0.0152  0.0151 0. 658 0.0154 1.316
17 0.0140  0.0142 1.429 0.0141 0.714
18 0.0148  0.0154 4. 054 0.0161 8. 784
19 0.0137  0.0136 0.730 0.0142 3. 650
20 0.0129  0.0127 1. 550 0.0139 7.752

I X AT S A e TR B i, ek
B AR AN K, SRE A BT TR AT, R
Jy DR F RN BUSZHF () B U R 37 v, BRI
IS 2R B, IR AT 38 R o 7B B S IR
AU FERE RPN AR X+ e R R
SRR, X6 SR 2 18 70 H B A Kl 3R AT SR
[ B AL e 2 AR S 57, 00 4 N A R AR I
PIE E LR 6, B RN AR 5. HISCRRA B
L 8 A 2% TN AR TR ) 35 U5 KR AR 72 RMS E X EE T
LA i, A FEA T et — N R 9 RAEUS
DURE A % 23 R (HILF] 0. 992, TR 22 M 45 41
KAKR A 0 843, FEUG PR VEH] BB BAR S 32
1) BEEAL TN AR S 4R 22 550, AR R UL B O A
3 1, SCRRIR LR RS T 7 T H 2R 10 3
A, RER BT TR A — MR S AR
T 592 o
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Tab. 6 Comparison of predictive effects
oL A5 RMSE R
SCHFFEHL 5.37% 1074 0. 992
25 ) 285 2.50% 1073 0. 843
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