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Appendix 7. A python script for merging a LiDAR point cloud and MS image to generate a MS point cloud.

import laspy
import rasterio
import numpy as np
from glob import glob
import os

def read_multiband_tif(fname):
    with rasterio.open(fname) as src:
        return np.transpose(src.read(), (1, 2, 0)),src.transform,src.crs['init']

fpath=r'D:\MS corrected'
foutpath=r'D:\LiDAR_MS_merged\output'
raster_files=glob(os.path.join(fpath,'**/*.tif'),recursive=True)

for raster_file in raster_files:
    raster_fname=os.path.basename(raster_file)
    raster_path=os.path.dirname(raster_file)
    raster,ms_transform,crs=read_multiband_tif(raster_file)
    n_bands=raster.shape[-1]
    raster_shape_re=np.flip(raster.shape[:2])
    min_res=np.abs([ms_transform.a,ms_transform.e])
    raster_min=np.array([ms_transform.xoff,ms_transform.yoff-raster_shape_re[1]*min_res[1]])
    raster_max=np.array([ms_transform.xoff+raster_shape_re[0]*min_res[0],ms_transform.yoff])
    fname = glob(os.path.join(raster_path, "*.las"))[0]
    las = laspy.open(fname).read()
    columns = np.transpose([las.x, las.y, las.z])
    columns_ij=np.transpose([raster_max[1]-columns[:,1],columns[:,0]-raster_min[0]])
    
    nb_ij = np.floor(columns_ij[:, :2] / min_res).astype(np.int32)
    nb_valid_ind=np.all(np.concatenate([nb_ij>=0,nb_ij<raster.shape[:2]],axis=-1),axis=1)

    ms=raster[nb_ij[nb_valid_ind,0],nb_ij[nb_valid_ind,1]].astype(np.float32)
    ms[ms<0]=-1
    if not os.path.isdir(foutpath):
        os.mkdir(foutpath)

    output_las = laspy.LasData(las.header)
    good_points = las.points[nb_valid_ind].copy()
    output_las.points = good_points

    output_las.add_extra_dim(laspy.ExtraBytesParams(name="ms_red", type="float32", description="red"))
    output_las.add_extra_dim(laspy.ExtraBytesParams(name="ms_green", type="float32", description="green"))
    output_las.add_extra_dim(laspy.ExtraBytesParams(name="ms_blue", type="float32", description="blue"))
    output_las.add_extra_dim(laspy.ExtraBytesParams(name="ms_rededge", type="float32", description="red edge"))
    output_las.add_extra_dim(laspy.ExtraBytesParams(name="ms_nearir", type="float32", description="near infrared"))
    output_las.ms_red = ms[:,0]
    output_las.ms_green = ms[:, 1]
    output_las.ms_blue = ms[:, 2]
    output_las.ms_rededge = ms[:, 3]
    output_las.ms_nearir = ms[:, 4]

    output_las.write(os.path.join(foutpath, "{}_ms.laz".format(raster_fname[:-4])))
    print(f'done processing {raster_fname[:-4]}...')
