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Rural Land Cover Classification using Multispectral image and LIDAR Data
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Abstract : The accuracy of rural land cover using airborne multispectral images and LIDAR (LIght
Detection And Ranging) data was analyzed. Multispectral image consists of three bands in green, red
and near infrared. Intensity image was derived from the first returns of LIDAR, and vegetation height
image was calculated by difference between elevation of the first returns and DEM (Digital Elevation
Model) derived from the last returns of LIDAR. Using maximum likelihood classification method,
three bands of multispectral images, LIDAR vegetation height image, and intensity image were
employed for land cover classification. Overall accuracy of classification using all the five images was
improved to 85.6 % about 10 % higher than that using only the three bands of multispectral images.
The classification accuracy of rural land cover map using multispectral images and LIDAR images, was
improved with clear difference between heights of different crops and between heights of crop and tree
by LIDAR data and use of LIDAR intensity for land cover classification.

Key Words : Land cover map, multispectral image, LIDAR, Vegetation height, LIDAR intensity,
Maximum likelihood method.
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Fig. 1. Location of study area in the Province of Quebec, Canada (a) and study area in grey image with a scale bar (b).
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Fig. 2 Shaded LIDAR image of last returns for the study area.
LIDAR data for line (a), (b) and (c) are shown in Fig. 3.
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Fig. 4. LIDAR intensity image (a) and Shaded relief image (b) of classified ground spots for the study area. The bold square box in

(a) and (b) is a sub region shown in Fig. 5.
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Fig. 5. Shaded relief images from unclassified (a) and classified (b) LIDAR data in the same area.
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Fig. 6. Image of reference data for maximum likelihood classification (a) and land cover classifications using different combination
inputs three bands of multispectral image (b), three bands of multispectral image and LIDAR intensity image (c), three bands
of multispectral image and LIDAR vegetation height image (d), and three bands of multispectral image, LIDAR intensity image
and vegetation height image (e).
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Table 1. Summary of land cover classification accuracies (%) using 3 bands of multispectral image (MS123), MS123 and LIDAR
intensity image (MS123_INT), MS123 and LIDAR vegetation height image (MS123_VH), MS123, LIDAR intensity image

and vegetation height image (MS123_INT_VH).

MS123 MS123_INT MS123_VH MSI123_INT_VH
Producer’s User’s Producer’s User’s Producer’s User’s Producer’s User’s

Barley 95.0 721 96.3 822 94.0 75.0 95.5 83.7

Cut Hay 81.1 65.0 75.6 75.3 85.0 719 85.8 78.4

Hay 824 90.9 84.0 933 84.1 94.2 84.0 94.8

Oat 919 65.0 939 76.6 95.8 87.1 973 93.0

Potato 734 66.1 789 672 76.9 67.1 81.0 679

Wheat 412 68.5 65.8 674 555 754 68.7 78.0

Forest 715 91.1 86.8 96.5 97.0 99.2 979 99.1

Road 80.9 973 80.6 97.1 90.8 99.2 90.5 98.8

Building 925 34.6 87.7 59.3 973 66.5 94.8 98.8
Overall accuracy 74.8 80.7 82.5 85.6
Kappa statistic 70.2 77.0 79.0 829
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