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Abstract To solve the problem of sea and land waveform classification for domestic airborne lidar bathymetric
system, support vector machine method is used to build the model for classification of sea and land waveform. This
method is based on the features of multi-channel ocean lidar waveform data, and characteristic parameters of multi-
channel waveform are extracted. The validation results indicate that overall accuracy and Kappa coefficient of the
classification method are 99. 03% and 0. 9805, respectively. The accuracy of the sea and land waveform
classification of the proposed method is good enough for the engineering application. And it is suit for the waveform
classification treatment of domestic airborne lidar bathymetric system. Which can lay the foundation for correcting
the velocity of light in the water medium during the depth calculation procedure, tide and wave correction.
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Fig. 1 (a) Bare soil, seabeach, buildings and some other non-forest echo; (b) forest echo;

(c¢) shallow-water echo; (d) deep-water echo
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Table 1 Feature parameters table

Item Value
Channel 532 nm green channel 1064 nm near infrared channel
Feature parameter Wi, S,y Sis K, Ry, Wi
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Table 2 Calculation table of confusion matrix and accuracy evaluation index
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Prediction ,
Class User's accuracy /% Kappa
Land Sea
Land A B A/(A+B)
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Fig. 2 Training results of different classification models. (a) Overall accuracy; (b) Kappa coefficient
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Table 3 Best accuracy evaluation table of different dimensions feature parameters for building model

. Prediction User's
Model No. Feature selection Class Kappa
Land Sea accuracy /%
Land 11260 829 93.14 —
Model 1 W; Sea 712 10610 93.71 —
Producer’s accuracy /% 94.05 92.75 93.42 0.8683
Land 11324 765 93.67 —
Model 2 W:+S, Sea 718 10604 93.66 —
Producer’s accuracy /% 94.04 93.27 93.67 0.8732
Land 11427 662 94.52 —
Model 3 W:+S.+S, Sea 599 10723 94.71 —
Producer’s accuracy /% 95.02 94.19 94.61 0.8921
Land 11492 597 95.06 —
Model 4 Wi+S.+Si+K, Sea 546 10776 95.18 —
Producer’s accuracy /% 95.46 94.75 95.12 0.9023
Land 11674 415 96.56 —
WitS, +S,+ o
Model 5 Sea 234 11088 97.93 —
K.,+Ri f
Producer’s accuracy /% 98.03 96.38 97.23 0.9445
Land 12034 55 99.55 —
Wit S, +S,+ o
Model 6 Sea 61 11261 99.46 —
K, +Ri+W, ,
Producer’s accuracy /% 99.50 99.51 99.50 0.9901
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Fig. 3 Classification results of sea and land. (a) Training sample result; (b)~(d) testing sample results
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Table 4 Accuracy evaluation table of classification result

. Prediction User's
Model No. Feature selection Class Kappa
Land Sea accuracy /%

Land 18441 4587 80.08 —

Model 1 Wi Sea 3996 19485 82.98 —
Producer’s accuracy /% 82.19 80.94 81.54 0.6308

Land 20763 2265 90.16 —

Model 2 W:+S, Sea 2955 20526 87.42 —
Producer’s accuracy /% 87.54 90.06 88.78 0.7756

Land 21303 1725 92.51 —

Model 3 W:+S.,+ S\ Sea 2754 20727 88.27 —
Producer’s accuracy /% 88.55 92.31 90.37 0.8353

Land 21795 1233 94.65 —

Model 4 W +S,+S+K, Sea 2598 20883 88.94 —
Producer’s accuracy /% 89.35 94.42 91.76 0.8353

Land 22200 828 96.40 —

Wit S, +S,+ o
Model 5 Sea 1653 21828 98.34 —
K.,+Ry ,

Producer’s accuracy /% 93.07 96.35 94.67 0.8933

Land 22965 63 99.73 —

Wit S, +S,+ o

Model 6 Sea 390 23091 98.34 —
K, +Ri+W; , _
Producer’s accuracy /% 98.33 99.73 99.03 0.9805
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