

    
      
          
            
  
Welcome to arraytools’s documentation!

Arraytools is a module for working with data using NumPy in a GIS environment.
Many of the functions do not require ArcGIS Pro since the arcpy module is not
imported.  Any functionality that requires it is placed in a separate environment
and needs to be imported directly at the module level.

The modules that are included in arraytools included


	_basic


	_io


	create


	… snip …


	tools


	utils







What is in`arraytools`


arraytools...:


	Modules in arraytools
	arraytools __init__

	_basic module

	_io module

	format arrays

	geometry functions

	Common geometry functions

	Create geometry functions

	Geometry properties

	arrays as grids

	set operations

	python tools

	Switch arrange weave shape

	Statistical tools for stacked arrays

	Table operations for arrays

	Statistical tools for tabular arrays

	main array tools

	utility functions












Welcome to Sphinx Documentation







ReStructuredText Documentation




#   stuff




Indices and tables


	Index


	Module Index


	Search Page










          

      

      

    

  

    
      
          
            
  
Contents of arraytools




The imports and basic layout of the package are listed in the __init__ file.
The remainder of the imports are presented in subsequent sections.




arraytools __init__

Initialization of arraytools doesn’t import any of the functionality for
arcpy by default so that extra requirement doesn’t clog namespace.






_basic module

Fundamental array methods and properties.






_io module

Input and output for arrays to and from disk.






format arrays

Format arrays in a variety of ways.






geometry functions

Functions dealing with geometry.






Common geometry functions

Shared functions for working with geometry.






Create geometry functions

Functions to create geometry.






Geometry properties

Properties of geometry objects.






arrays as grids

Arrays as grids, largely as replacements for the Spatial Analyst.






set operations

Set operations on arrays.






python tools

General python tools.






Switch arrange weave shape

A multipurpose set of tools for reorganizing arrays.






Statistical tools for stacked arrays

Statistics for N-D arrays.






Table operations for arrays

Arrays as tables.






Statistical tools for tabular arrays

Statistics for N-D arrays.






main array tools

A large collection of tools for working with arrays.






utility functions

General utility functions and helpers.
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frmts.py examples



deline  remove extraneous lines fro multidimensional arrays

deline demo...
Main array... 
shape: (2, 3, 4, 5)
:arr[0, :3, :4, :5]
  .[[[ 0  1  2  3  4]
  .  [ 5  6  7  8  9]
  .  [10 11 12 13 14]
  .  [15 16 17 18 19]]
  . [[20 21 22 23 24]
  .  [25 26 27 28 29]
  .  [30 31 32 33 34]
  .  [35 36 37 38 39]]
  . [[40 41 42 43 44]
  .  [45 46 47 48 49]
  .  [50 51 52 53 54]
  .  [55 56 57 58 59]]]
:arr[1, :3, :4, :5]
  .[[[ 60  61  62  63  64]
  .  [ 65  66  67  68  69]
  .  [ 70  71  72  73  74]
  .  [ 75  76  77  78  79]]
  . [[ 80  81  82  83  84]
  .  [ 85  86  87  88  89]
  .  [ 90  91  92  93  94]
  .  [ 95  96  97  98  99]]
  . [[100 101 102 103 104]
  .  [105 106 107 108 109]
  .  [110 111 112 113 114]
  .  [115 116 117 118 119]]]







prn2d format multidimensional arrays partly by rows

frmt_demo ......
-shape (2, 3, 4, 5), ndim 4
-------------------------
-(0, + (3, 4, 5)
  .   0   1   2   3   4    20  21  22  23  24    40  41  42  43  44  
  .   5   6   7   8   9    25  26  27  28  29    45  46  47  48  49  
  .  10  11  12  13  14    30  31  32  33  34    50  51  52  53  54  
  .  15  16  17  18  19    35  36  37  38  39    55  56  57  58  59  
-------------------------
-(1, + (3, 4, 5)
  .  60  61  62  63  64    80  81  82  83  84   100 101 102 103 104  
  .  65  66  67  68  69    85  86  87  88  89   105 106 107 108 109  
  .  70  71  72  73  74    90  91  92  93  94   110 111 112 113 114  
  .  75  76  77  78  79    95  96  97  98  99   115 116 117 118 119  







prn_ma  formatting of masked arrays

Sample run of frmt_ma...
:Masked array... ndim: 2

:.. a[:8, :5] ...
  . 100.0   1.0   2.0     -  99.0
  .   5.0   6.0   7.0     -   9.0
  .     -  11.0     -  13.0     -
  .  15.0  16.0  17.0  18.0  19.0
  .     -     -  22.0  23.0  24.0
  .  25.0  26.0  27.0  28.0     -
  .  30.0  31.0  32.0  33.0     -
  .  35.0     -  37.0  38.0  39.0


Array reshaped to (2, 4, 5)

:Masked array... ndim: 3

:.. a[0, :4, :5] ...
  . 100.0   1.0   2.0     -  99.0
  .   5.0   6.0   7.0     -   9.0
  .     -  11.0     -  13.0     -
  .  15.0  16.0  17.0  18.0  19.0

:.. a[1, :4, :5] ...
  .     -     -  22.0  23.0  24.0
  .  25.0  26.0  27.0  28.0     -
  .  30.0  31.0  32.0  33.0     -
  .  35.0     -  37.0  38.0  39.0







prn_rec formatting recarrays and structured arrays

Sample data for 20 records.

a
Out[4]: 
array([( 1,  0, 'B', 'A_', 'Hall', 26), ( 2,  1, 'C', 'C_', 'Hall', 60),
       ( 3,  2, 'D', 'A_', 'Hall', 42), ( 4,  3, 'C', 'A_', 'Hall', 57),
       ( 5,  4, 'C', 'B_', 'Hall', 51), ( 6,  5, 'B', 'B_', 'Hosp', 14),
       ( 7,  6, 'C', 'A_', 'Hall', 45), ( 8,  7, 'B', 'B_', 'Hosp', 51),
       ( 9,  8, 'B', 'A_', 'Hall', 28), (10,  9, 'C', 'C_', 'Hosp', 58),
       (11, 10, 'B', 'B_', 'Hosp',  6), (12, 11, 'C', 'A_', 'Hall', 49),
       (13, 12, 'B', 'A_', 'Hosp', 42), (14, 13, 'C', 'A_', 'Hosp', 60),
       (15, 14, 'C', 'B_', 'Hosp', 41), (16, 15, 'A', 'A_', 'Hosp', 53),
       (17, 16, 'A', 'A_', 'Hall', 42), (18, 17, 'A', 'C_', 'Hall', 59),
       (19, 18, 'C', 'C_', 'Hosp', 37), (20, 19, 'B', 'B_', 'Hall', 52)],
      dtype=[('OBJECTID', '<i4'), ('f0', '<i4'), ('County', '<U2'), ('Town', '<U6'), ('Facility', '<U8'), ('Time', '<i4')])





Appearance when using frmt_rec to produce a record count and headers based on the dtype names.

Format ... C:/Git_Dan/arraytools/Data/sample_20.npy
record/structured array, with and without field names. 

--n-- OBJECTID   f0  County  Town  Facility  Time
-------------------------------------------------
 000         1    0       B    A_      Hall    26
 001         2    1       C    C_      Hall    60
 002         3    2       D    A_      Hall    42

--n-- C00  C01  C02  C03   C04   C05
------------------------------------
 000    1    0    B   A_  Hall    26
 001    2    1    C   C_  Hall    60
 002    3    2    D   A_  Hall    42







prn_ a variant of frmt_

form_ demo...... ndim: 4  shape: (2, 3, 4, 5)

:arr[0, :3, :4, :5]
. .    0   1   2   3   4    20  21  22  23  24    40  41  42  43  44
. .    5   6   7   8   9    25  26  27  28  29    45  46  47  48  49
. .   10  11  12  13  14    30  31  32  33  34    50  51  52  53  54
. .   15  16  17  18  19    35  36  37  38  39    55  56  57  58  59

:arr[1, :3, :4, :5]
. .   60  61  62  63  64    80  81  82  83  84   100 101 102 103 104
. .   65  66  67  68  69    85  86  87  88  89   105 106 107 108 109
. .   70  71  72  73  74    90  91  92  93  94   110 111 112 113 114
. .   75  76  77  78  79    95  96  97  98  99   115 116 117 118 119









          

      

      

    

  

    
      
          
            
  
Geometry Tools

geometry_common

_reshape_ and _view_

a = np.array([(341000., 5021000.), (341000., 5022000.),
              (342000., 5022000.), (341000., 5021000.)],
              dtype=[('X', '<f8'), ('Y', '<f8')])

 _reshape_(a)
 
array([[ 341000., 5021000.],
       [ 341000., 5022000.],
       [ 342000., 5022000.],
       [ 341000., 5021000.]])





geom_properties

    'max_', 'median_', 'min_',      # max, mean, median, min
    'extent_',
    'center_', 'centers',           # centers, centroids
    'centroid_', 'centroids',
    'e_area', 'e_dist', 'e_leng',   # areas, distances, lengths
    'areas', 'lengths', 
    'total_length', 'seg_lengths',
    'dx_dy_np', 'angle_np',         # angles, direction
    'azim_np',  'angle_between',
    'angle_2pnts', 'angle_seq',
    'angles_poly',
    'orig_dest_angle', 'line_dir'       





geom_create

   'rot_matrix',                     # general
   'arc_', 'arc_sector',             # arcs, circle, ellipse
   'circle', 'circle_mini',
   'circle_ring', 'ellipse',
   'hex_flat', 'hex_pointy',         # hex
   'convex',                         # convex
   'mesh_xy',                        # mesh
   'pyramid',                        # pyramid, rectangle, triangle
   'rectangle',
   'triangle',
   'pnt_from_dist_bearing',          # points   
   'xy_grid',
   'transect_lines',                 # lines
   'spiral_archim'                   # esoterica





rectangles… 3 columns, 2 rows with 1 unit x, y spacing

   r = rectangle(dx=1, dy=1, cols=3, rows=2)

   prn(r)

   Array info...
   shape... (6, 5, 2)  ndim... 3  dtype... float64 
   ╔═══6
   ║ ╔═2
     5
    => (6, 5, 2)
    .. 0.00 0.00   1.00 0.00   2.00 0.00   0.00 1.00   1.00 1.00   2.00 1.00 
    .. 0.00 1.00   1.00 1.00   2.00 1.00   0.00 2.00   1.00 2.00   2.00 2.00 
    .. 1.00 1.00   2.00 1.00   3.00 1.00   1.00 2.00   2.00 2.00   3.00 2.00 
    .. 1.00 0.00   2.00 0.00   3.00 0.00   1.00 1.00   2.00 1.00   3.00 1.00 
    .. 0.00 0.00   1.00 0.00   2.00 0.00   0.00 1.00   1.00 1.00   2.00 1.00 
   Array shape (6, 5, 2)





triangles… a single row and column of triangles

    triangle(dx=1, dy=1, cols=1, rows=1)

    (array([[[0. , 0. ],
            [0.5, 1. ],
            [1. , 0. ],
            [0. , 0. ]],

           [[0.5, 1. ],
            [1.5, 1. ],
            [1. , 0. ],
            [0.5, 1. ]]]), 'triangle')





geom

  'close_arr', 'stride',             # utilities
  'poly2segments', 
  'intersect_pnt', 'intersects',     # intersection
  'cartesian_dist',                  # distance, array combination
  'densify_by_distance',             # densify simplify
  'densify_by_factor', '\_convert',
  'densify', 'simplify',
  'rotate', 'trans_rot',             # translation, rotation
  'pnt_in_list',                     # spatial queries and analysis
  'pnt_on_seg', 'pnts_on_line',      # point construction
  'pnt_on_poly',
  'point_in_polygon',                # point, in, near etc
  'knn', 'nn_kdtree', 'cross',
  'remove_self',                     # not placed
  'adjacency_edge'









          

      

      

    

  

    
      
          
            
  
PY_TOOLS

Sample output of some of the functions.



folders(path, first=True, prefix=””)

Recursively calls itself just pulling out the folder names with formatting.

folders('C:/Git_Dan'
------------------------------
|.... Folder listing for ....|
|--C:/Git_Dan
|--C:\Git_Dan\arraytools
  -                     \.spyproject
  -                     \analysis
  -                              \__pycache__
  -                     \Data
  -                          \numpy_demos.gdb
  -                          \terrain
  -                     \geomtools
  -                               \__pycache__
  -                     \graphing
  -                              \__pycache__
  -                     \rasters
  -                             \Data
  -                             \__pycache__
  -                     \stats
  -                           \Extras
  -                           \__pycache__
  -                     \tifffile
  -                              \__pycache__
  -                     \__pycache__
|--C:\Git_Dan\a_Data
  -                 \arcgis_testing.gdb
  -                 \arcpytools_demo.gdb
  -                 \ImportLog
  -                 \Index
  -                       \arcpytools_demo
  -                       \arcpytools_demo2
  -                       \Thumbnail
  -                 \sample_data.gdb
  -                 \testdata.gdb
|--C:\Git_Dan\__pycache__







dirr(obj, colwise=False, cols=4, sub=None, prn=True)

Return a dir on an object and return it in a more structured manner.
You can specify the number of columns, get numbering and some limited subsampling.

a = []  # just a list

dirr(a, True, 5)

----------------------------------------------------------------------
| dir(<class 'list'>) ...
|    np version
-------
  (001)    __add__           __getattribute__  __le__            __reversed__      copy              
  (006)    __class__         __getitem__       __len__           __rmul__          count             
  (011)    __contains__      __gt__            __lt__            __setattr__       extend            
  (016)    __delattr__       __hash__          __mul__           __setitem__       index             
  (021)    __delitem__       __iadd__          __ne__            __sizeof__        insert            
  (026)    __dir__           __imul__          __new__           __str__           pop               
  (031)    __doc__           __init__          __reduce__        __subclasshook__  remove            
  (036)    __eq__            __init_subclass__ __reduce_ex__     append            reverse           
  (041)    __format__        __iter__          __repr__          clear             sort              
  (046)    __ge__                                                                                    





Change the row/column option.

dirr(a, False, 5)

----------------------------------------------------------------------
| dir(<class 'list'>) ...
|    np version
-------
  (001)    __add__           __class__         __contains__      __delattr__       __delitem__       
  (006)    __dir__           __doc__           __eq__            __format__        __ge__            
  (011)    __getattribute__  __getitem__       __gt__            __hash__          __iadd__          
  (016)    __imul__          __init__          __init_subclass__ __iter__          __le__            
  (021)    __len__           __lt__            __mul__           __ne__            __new__           
  (026)    __reduce__        __reduce_ex__     __repr__          __reversed__      __rmul__          
  (031)    __setattr__       __setitem__       __sizeof__        __str__                             
  (036)    __subclasshook__  append            clear             copy                                
  (041)    count             extend            index             insert                              
  (046)    pop               remove            reverse           sort                                





Subsample out those that begin with a c.

dirr(a, False, 3, 'c*')

----------------------------------------------------------------------
| dir(<class 'list'>) ...
|    np version
-------
  (001)    clear copy  count 









          

      

      

    

  

    
      
          
            
  
arraytools

Provides tools to facilitate working with numpy and the geometry and attributes of spatial data.  The focus is largely on array/raster/grid data and vector geometry (ie featureclasses in ArcGIS Pro).


Structure

A couple of useful ditties to get a string representation of functions in a module. The first uses a simple dir, the second is for modules that have __all__ defined

import arraytools as art

print(", ".join([i.replace("'", "") for i in dir(art.tools)])  # art.(script/module to import)

print(", ".join([i.replace("'", "") for i in art.--module--.__all__]))








	arraytools  …Tools for working with numpy arrays


	_basic.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/_basic.py]


	arr_info, keep_ascii, is_float, keep_nums, del_punc, n_largest, n_smallest, num_to_nan, num_to_mask, even_odd, pad_even_odd, pad_nan, pad_zero, shape_to2D, reshape_options






	_io.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/_io.py]


	load_npy, save_npy, load_txt, save_txt, arr_json, dict_arrays, iterable_dict, dict_struct, struct_dict, excel_np






	frmts.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/frmts.py]


	col_hdr, deline, in_by, redent, _chunks, head_tail, _check, _slice_rows, _slice_cols, _slice_head_tail, _col_format, prn_nd, prn_ma, prn_rec, pd_, prn_struct, make_row_format, prn_, prn






	geom.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/geom.py]


	close_arr, stride, poly2segments, intersect_pnt, intersects, cartesian_dist, densify_by_factor, _convert, densify, simplify, rotate, trans_rot, pnt_in_list, pnt_on_seg, pnts_on_line, pnt_on_poly, point_in_polygon, knn, nn_kdtree, cross, remove_self, adjacency_edge






	geom_common.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/geom_common.py]


	_new_view_, _reshape_, _view_






	geom_create.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/geom_create.py]


	arc_, arc_sector, circle, circle_mini, circle_ring, ellipse, hex_flat, hex_pointy, convex, mesh_xy, pyramid, rectangle, triangle, pnt_from_dist_bearing, xy_grid, transect_lines






	geom_properties.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/geom_properties.py]


	max_, median_, min_, extent_, center_, centers, centroid_, centroids, e_area, e_dist, e_leng, areas, lengths, total_length, seg_lengths, dx_dy_np, angle_np, azim_np, angle_between, angle_2pnts, angle_seq, angles_poly, orig_dest_angle, line_dir






	grid.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/grid.py]


	check_shapes, combine_, euc_dist, euc_alloc, expand_, shrink_, regions_, expand_zone, fill_arr, reclass_vals, reclass_ranges, scale_up






	image.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/image.py]


	_even_odd, _pad_even_odd, _pad_nan, _pad_zero, a_filter, block, equalize, normalize, plot_img, rgb_gray, stride






	ndset.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/ndset.py]


	view_as, check_dtype, nd_diff, nd_diffxor, nd_intersect, nd_isin, nd_merge, nd_union, nd_uniq






	py_tools.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/py_tools.py]


	comp_info, get_dir, folders, sub_folders, dir_py, _flatten, flatten_shape, pack, unpack, combine_dicts






	stackstats.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/gridstats.py]


	check_shapes, check_stack, mask_stack, stack_sum, stack_cumsum, stack_prod, stack_cumprod, stack_min, stack_mean, stack_median, stack_max, stack_std, stack_var, stack_percentile, stack_stats, stack_stats_tbl






	surface.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/surface.py]


	a2z, all_f, angle2azim, aspect_a, aspect_dem, circ_demo, circle_a, cross_f, dedent, filter_a, hillshade_a, kernels, no_cnt, pad_a, plot_, plt, plus_f, pyramid, slope_a, stride, surface_kernel






	tbl.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/tbl.py]


	find_in, tbl_replace, tbl_count, tbl_sum






	tblstats.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/tblstats.py]


	freq, summ, skew_kurt, _calc_stats, _numeric_fields_, col_stats, group_stats






	tools.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/tools.py]


	_tools_help_, arr2xyz, make_blocks, group_vals, reclass, scale, split_array, make_flds, nd_rec, nd_struct, nd2struct, nd2rec, rc_vals, xy_vals, arrays_struct, change_arr, concat_arrs, pad_, stride, block, sliding_window_view, block_arr, rolling_stats, _func, find, group_pnts, uniq, is_in, running_count, sequences, sort_cols_by_row, sort_rows_by_col, radial_sort, pack_last_axis






	utils.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/utils.py]


	time_deco, run_deco, doc_func, get_func, get_modu, dirr, wrapper, _utils_help_















	… \analysis


	array_moving.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/analysis/arr_moving.py]


	more to come















	… \fc_tools  Many functions in this section require ArcGIS Pro be installed to access arcpy


	_common.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/fc_tools/_common.py]


	_describe, arr_csv, de_punc, fc_info, fld_info, null_dict, tbl_arr, tweet’






	apt.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/fc_tools/apt.py]


	_arr_common, _id_geom_array, _split_array, arc_np, arr_pnts, arr_polygon_fc, arr_polyline_fc, array_fc, array_struct, change_fld, dedent, fc_array, fc_info, obj_polygon, obj_polyline, output_points, output_polygons, output_polylines, pnts_arr, polygons_arr, polylines_arr, shapes_fc, struct_polygon, struct_polyline,  tbl_arr, to_fc, tweet’






	arc_io.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/fc_tools/arc_io.py]


	array2raster, rasters2nparray,


	more to come






	fc.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/fc_tools/fc.py]


	_cross_3pnts, _cursor_array, _geo_array, _get_shapes, _ndarray, _props, _two_arrays, _xy, _xyID, _xy_idx, change_fld, fc_info, ft, indent, join_arr_fc,obj_array, orig_dest_pnts, tweet, warnings’















	… \geomtools


	circular.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/geomtools/circular.py]


	plot_, rot_matrix, _arc, _circle, arc_sector buffer_ring






	hulls.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/geomtools/hulls.py]


	concave, convex






	mesh_pnts.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/geomtools/mesh_pnts.py]


	mst.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/geomtools/mst.py]


	n_spaced.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/geomtools/n_spaced.py]


	pip.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/geomtools/pip.py]


	split_polys.py [https://github.com/Dan-Patterson/arraytools/blob/master/arraytools/geomtools/split_polys.py]


	more to come















	… \graphing







	… \rasters







	… \stats







Documentation notes

It is assumed throughout that numpy has been imported as

import numpy as np




under construction below##






Available modules and subpackages

a_io.py  (9)   io tools for numpy arrays

1.  load_npy      - load numpy npy files
2.  save_npy      - save array to *.npy format
3.  read_txt      - read array created by save_txtt
4.  save_txt      - save array to npy format
5.  arr_json      - save to json format
6.  dict_arrays   - dictionary to arrays
7.  iterable_dict - iterable to dictionary
8.  dict_struct   - dictionary to structured array
9.  struct_dict   - structured array to dictionary
10. excel_np      - excel xls/xlsx to numpy structured array using xlrd





data_maker.py
Various functions for creating data.  Functions for numeric and text data conforming to
random sampling distributions.

frmts.py  (18)    Format options to facilitate viewing of numpy arrays in a variety of ways.

1.  col_hdr           column headers
2.  deline            remove excessive blank lines
3.  in_by             an indent variant with options 
4.  redent            indent
5.  _chunks           take chunks of stuff
6.  head_tail         return the head/tail of a 1d array
7.  _check            helper functions
8.  _slice_rows
9.  _slice_cols
10. _slice_head_tail
11. _col_format        printing section
12. prn_nd             for ndarray
13. prn_ma             for masked arrays
14. prn_rec pd_        record/structured arrays
15. prn_struct
16. make_row_format    a big helper function
17. prn_               ndarray variant
18. prn         ---- this def is used to call all the others ----





geom.py  (40)  Geometry related functions

1. helpers
   _flat_, _unpack, segment, stride, _new_view_, _view_, _reshape_,
2. boundary
   _min, _max, _extent,
3. centrality
   _center, _centroid, centers, centroids,
4. area, length, distance
   e_area, e_dist, e_leng, areas, lengths, total_length, seg_lengths,
5. sorting
   radial_sort
6. angles
   dx_dy_np, angle_np, azim_np, angle_2pnts, angle_seq, angles_poly, dist_bearing,
7. densify, simplify
   _densify_2D, _convert, densify, simplify,
8. property alteration
   rotate,  trans_rot, repeat,
9. construction
   circle, ellipse, rectangle, hex_flat, hex_pointy





grid.py:  ()
Reclassification, array restructuring

1. 3D array helper functions
     combine_, check_shapes, check_stack, mask_stack,
2. moving to grid_stats below!!!
3. other functions
   expand_zone, fill_arr, reclass_vals, reclass_ranges, scale_up





graphing:  Graphing capabilities using MatPlotLib as the basic graphing program
plot_pnts_

grid_stats.py:
Statistical functions for 3D-stacks of array data, like annual temperature data etc.
Whatever can be stacked and is numeric…. you can get the stats for.  Moving window
functions are also contained for all stats.

1. 3D array helper functions
   check_shapes, check_stack, mask_stack
2. statistical functions
   stack_sum, stack_cumsum, stack_prod, stack_cumprod, stack_min, stack_mean,
   stack_median, stack_max, stack_std, stack_var, stack_percentile, stack_stats,
   stack_stats_tbl





image.py:

1. helper functions
   _even_odd, _pad_even_odd, _pad_nan, _pad_zero,
2. image processing filtering
   a_filter
3. graphing
   plot_img',
4. conversion/alteration
   rgb_gray, normalize, equalize





py_tools.py:

1. computer information
   comp_info
2. basic folder functions
   get_dir, folders, sub_folders
3. object and directory functions
   dir_py, _flatten, flatten_shape
4. iterables
   pack, unpack, combine_dicts





surface.py:

tbl.py:

tools.py  (30)    Main tool set containing the following functions…

:all_art:

 'doc_func', 'get_func', 'get_modu', 'info', 'num_to_nan', 'num_to_mask', 'make_blocks',
 'make_flds', 'rec_arr', 'arr2xyz', 'change_arr', 'nd2struct', 'scale', 'split_array', 'stride',
 '_pad_', 'block', 'block_arr', 'find', '_func', 'group_pnts', 'group_vals', 'reclass',
 'rolling_stats', 'uniq', 'is_in', 'n_largest', 'n_smallest', 'rc_vals', 'xy_vals',
 'sort_rows_by_col', 'sort_cols_by_row', '_help'





analysis:  (5)  Tools for calculating distance, proximity, angles.

:all
‘compass’, ‘line_dir’, ‘not_closer’, ‘n_near’, ‘vincenty’

stats:   Statistics and related
crosstab

other:
Placeholder

fc.py  (11)     tools for working with featureclasses
:all_fc

'_get_shapes', '_ndarray', '_props', '_two_arrays', '_xy',
'_xyID', '_xy_idx', 'change_fld'





examples:
Documentation for *.py script, will have the same name but end with *.txt.







          

      

      

    

  

    
      
          
            
  
TOOLS

Some of the functions in the tools.py script are demonstrated below.
Not all are.

Let’s get started with hopefully a complete list

__all__ = ['arr2xyz', 'make_blocks',     # (1-6) ndarrays ... make arrays,
           'group_vals', 'reclass',      #     change shape, arangement
           'scale', 'split_array',
           'make_flds', 'nd_rec',        # (7-14) structured/recdarray
           'nd_struct', 'nd2struct',
           'nd2rec', 'rc_vals', 'xy_vals',
           'arrays_struct',
           'change_arr', 'concat_arrs',  # (15-16) change/modify arrays
           'pad_', 'stride', 'block',    # (17-22) stride, block and pad
           'sliding_window_view',
           'block_arr', 'rolling_stats',
           '_func', 'find', 'find_closest',  # (23-28) querying, analysis
           'group_pnts',
           'uniq', 'is_in',
           'running_count', 'sequences',
           'pack_last_axis'  # extras -------
           ]





arr2xyz

Converts an array to xyz values.  The x, y values are derived from the row-column locations.

a = np.arange(12).reshape(3,4)

arr2xyz(a, keep_masked=False, verbose=False)  # verbose option False
 
array([[ 0,  0,  0],
       [ 1,  0,  1],
       [ 2,  0,  2],
       [ 3,  0,  3],
       [ 0,  1,  4],
       [ 1,  1,  5],
       [ 2,  1,  6],
       [ 3,  1,  7],
       [ 0,  2,  8],
       [ 1,  2,  9],
       [ 2,  2, 10],
       [ 3,  2, 11]])

arr2xyz(a, keep_masked=False, verbose=True)  # verbose option True

----------------------------
Meshgrid demo: array to x,y,z table
:Formulation...
:  XX,YY = np.meshgrid(np.arange(x.shape[1]),np.arange(x.shape[0]))
:Input table
array([[ 0,  1,  2,  3],
       [ 4,  5,  6,  7],
       [ 8,  9, 10, 11]])
:Raveled array, using x.ravel()
array([ 0,  1,  2,  3,  4,  5,  6,  7,  8,  9, 10, 11])
:XX in mesh: columns shape[1]
array([0, 1, 2, 3, 0, 1, 2, 3, 0, 1, 2, 3])
:YY in mesh: rows shape[0]
array([0, 0, 0, 0, 1, 1, 1, 1, 2, 2, 2, 2])
:Output:
array([[ 0,  0,  0],
       [ 1,  0,  1],
       [ 2,  0,  2],
       [ 3,  0,  3],
       [ 0,  1,  4],
       [ 1,  1,  5],
       [ 2,  1,  6],
       [ 3,  1,  7],
       [ 0,  2,  8],
       [ 1,  2,  9],
       [ 2,  2, 10],
       [ 3,  2, 11]])
:-----------------------------





make_blocks

Construct an array of patterns, with rows-columns, repeats and dtype,.

make_blocks(rows=3, cols=3, r=2, c=2, dt='int')

array([[0, 0, 1, 1, 2, 2],
       [0, 0, 1, 1, 2, 2],
       [3, 3, 4, 4, 5, 5],
       [3, 3, 4, 4, 5, 5],
       [6, 6, 7, 7, 8, 8],
       [6, 6, 7, 7, 8, 8]])





make_flds
Construct fields of a uniform dtype and column names.

make_flds(n=2, as_type='float', names=None, def_name="col")
Out[88]: dtype([('col_00', '<f8'), ('col_01', '<f8')])





nd_struct
Create a named array from an ndarray.  There are several other variants within the tools.py script.

nd_struct(a)
Out[89]: 
array([( 0,  1,  2), ( 3,  4,  5), ( 6,  7,  8), ( 9, 10, 11), (12, 13, 14)],
      dtype=[('A', '<i4'), ('B', '<i4'), ('C', '<i4')])





rc_vals

Make an array of row/column/values from an ndarray.

a = np.arange(5*3).reshape(5,3)

rc_vals(a)

array([(0, 0,  0), (1, 0,  1), (2, 0,  2), (0, 1,  3), (1, 1,  4), (2, 1,  5), (0, 2,  6),
       (1, 2,  7), (2, 2,  8), (0, 3,  9), (1, 3, 10), (2, 3, 11), (0, 4, 12), (1, 4, 13),
       (2, 4, 14)], dtype=[('Row', '<i8'), ('Col', '<i8'), ('Val', '<i4')])





block_arr

Similar to stride but using a jumping window rather than a moving window.

a = np.array([[ 0,  1,  2,  3],
              [ 4,  5,  6,  7],
              [ 8,  9, 10, 11]])

block_arr(a, win=[2, 2], nodata=-1)
[[[ 0  1]
  [ 4  5]]

 [[ 2  3]
  [ 6  7]]

 [[ 8  9]
  [-1 -1]]

 [[10 11]
  [-1 -1]]]





stride
Stride array with a specified window size.

a = np.array([[ 0,  1,  2,  3],
              [ 4,  5,  6,  7],
              [ 8,  9, 10, 11]])

stride(a, (3, 3))  # ... stride an array ....
[[[ 0  1  2]
  [ 4  5  6]
  [ 8  9 10]]

 [[ 1  2  3]
  [ 5  6  7]
  [ 9 10 11]]]





change_arr
Change a structured array including reordering and/or dropping fields.

b = np.array([(0, 1,  2,  3), (4, 5,  6,  7), (8, 9, 10, 11)],
             dtype=[('A', '<i4'), ('B', '<i4'), ('C', '<i4'), ('D', '<i4')])

change_arr(b, order=['B', 'C', 'A'], prn=False)  # Array 'b', reordered with 2 fields dropped...

array([[(1,  2, 0)],
       [(5,  6, 4)],
       [(9, 10, 8)]],
      dtype=[('B', '<i4'), ('C', '<i4'), ('A', '<i4')])





scale
Scale the elements of an array by a factor

a = np.array([[ 0,  1,  2,  3],
              [ 4,  5,  6,  7],
              [ 8,  9, 10, 11]])

scale(a, x=2, y=2, num_z=None)

[[ 0  0  1  1  2  2  3  3]
 [ 0  0  1  1  2  2  3  3]
 [ 4  4  5  5  6  6  7  7]
 [ 4  4  5  5  6  6  7  7]
 [ 8  8  9  9 10 10 11 11]
 [ 8  8  9  9 10 10 11 11]]





split_array

b =np.array([(0, 1,  2,  3), (4, 5,  6,  7), (8, 9, 10, 11)],
           dtype=[('A', '<i4'), ('B', '<i4'), ('C', '<i4'), ('D', '<i4')])

split_array(b, 'A', False)
 
[
  array([(0, 1, 2, 3)], dtype=[('A', '<i4'), ('B', '<i4'), ('C', '<i4'), ('D', '<i4')]),
  array([(4, 5, 6, 7)], dtype=[('A', '<i4'), ('B', '<i4'), ('C', '<i4'), ('D', '<i4')]),
  array([(8, 9, 10, 11)], dtype=[('A', '<i4'), ('B', '<i4'), ('C', '<i4'), ('D', '<i4')])
  ]





rolling_stats
Statistics for a strided arrays

rolling_stats(a, no_null=True, prn=True)

min, max, mean, sum, std, var, ptp
(0, 53, 26.5, 26.5, 1431, 15.58578412100805, 242.91666666666666, 53)









          

      

      

    

  

    
      
          
            
  _basic.py

Some examples of functions in the _basic portion of arraytools.

array_info

This function returns array information, basic and other.

a = np.array([[ 0,  1,  2,  3],
              [ 4,  5,  6,  7],
              [ 8,  9, 10, 11]])
              
array_info(a)

:---------------------
:Array information....
: OWNDATA: if 'False', data are a view
:flags....
:     C_CONTIGUOUS : True
:     F_CONTIGUOUS : False
:     OWNDATA : False
:     WRITEABLE : True
:     ALIGNED : True
:     WRITEBACKIFCOPY : False
:     UPDATEIFCOPY : False
:array
:  |__shape (9, 9)
:  |__ndim  2
:  |__size  81
:  |__bytes 324
:  |__type  <class 'numpy.ndarray'>
:  |__strides  (36, 4)
:dtype      int32
:  |__kind  i
:  |__char  l
:  |__num   7
:  |__type  <class 'numpy.int32'>
:  |__name  int32
:  |__shape ()
:  |__description
:  |  |__name, itemsize
:     |__['', '<i4']
:---------------------





is_finite

Simply runs a np.isfinite check on an array, with the option to return elements that are finite.

a0 = np.array([1., np.NAN, np.inf, np.NINF, 5])  # np.nan, np.NaN, np.inf etc

is_finite(a0, return_finite=True)  # optional return of finite values

(False, array([1., 5.]))           # overall, the array contains elements which are not finite





n_largest and n_smallest

a = np.array([[ 0,  1,  2,  3],
              [ 4,  5,  6,  7],
              [ 8,  9, 10, 11]])

n_largest(a, num=1, by_row=True)

array([[ 3],
       [ 7],
       [11]])

n_largest(a, num=1, by_row=False)

array([[ 8,  9, 10, 11]])





num_to_nan and num_to_mask

a = np.array([[ 0,  1,  2,  3],
              [ 4,  5,  6,  7],
              [ 8,  9, 10, 11]])

num_to_nan(a, nums=[1,6,9])

array([[ 0., nan,  2.,  3.],
       [ 4.,  5., nan,  7.],
       [ 8., nan, 10., 11.]])

num_to_mask(a, nums=[1,6,9])

masked_array(
  data=[[0, -, 2, 3],
        [4, 5, -, 7],
        [8, -, 10, 11]],
  mask=[[False,  True, False, False],
        [False, False,  True, False],
        [False,  True, False, False]],
  fill_value=999999)





pad_even_odd, pad_nan and pad_zero

pad_even_odd(a)
 
array([[ 0,  0,  0,  0,  0,  0],
       [ 0,  0,  1,  2,  3,  0],
       [ 0,  4,  5,  6,  7,  0],
       [ 0,  8,  9, 10, 11,  0],
       [ 0,  0,  0,  0,  0,  0]])

pad_nan(a, nan_edge=True)

array([[nan, nan, nan, nan, nan, nan],
       [nan,  0.,  1.,  2.,  3., nan],
       [nan,  4.,  5.,  6.,  7., nan],
       [nan,  8.,  9., 10., 11., nan],
       [nan, nan, nan, nan, nan, nan]])

pad_zero(a, n=1)

array([[ 0,  0,  0,  0,  0,  0],
       [ 0,  0,  1,  2,  3,  0],
       [ 0,  4,  5,  6,  7,  0],
       [ 0,  8,  9, 10, 11,  0],
       [ 0,  0,  0,  0,  0,  0]])





ft_pairs

Make from-to pairs from what is assumed to be coordinates.

a = np.arange(6).reshape(3,2); b = np.arange(7, 11).reshape(2,2)

  a                 b
array([[0, 1],    array([[ 7,  8],
       [2, 3],           [ 9, 10]])
       [4, 5]])

ft_pairs(a, b, to_2D=True)

array([[ 0,  1,  7,  8],
       [ 0,  1,  9, 10],
       [ 2,  3,  7,  8],
       [ 2,  3,  9, 10],
       [ 4,  5,  7,  8],
       [ 4,  5,  9, 10]])

ft_pairs(a, b, to_2D=False)

[(0, 1, 7, 8), (0, 1, 9, 10), (2, 3, 7, 8), (2, 3, 9, 10), (4, 5, 7, 8), (4, 5, 9, 10)]







          

      

      

    

  

    
      
          
            
  
README  for arraytools

Check out some of the *.md files in the previous folder for samples of the functionality contained in the scripts directly in arraytools_docs folder







          

      

      

    

  

    
      
          
            
  Data files

Sample npy files to use with functions

sample_20.npy, sample_1000.npy and sample_10K.npy basically containe random data with the following dtype.

a[:3]
 
array([(1, 0, 'B', 'B_', 'Hall', 11),
       (2, 1, 'A', 'A_', 'Hall', 24),
       (3, 2, 'C', 'C_', 'Hosp', 43)],
      dtype=[('OBJECTID', '<i4'), ('f0', '<i4'), ('County', '<U2'),
             ('Town', '<U6'), ('Facility', '<U8'), ('Time', '<i4')])





Useful for testing purposes.

xyz.npy  58, 3D points on a transect line

a[:3]
 
array([(1,  7.47, 1016.11, 1.98),
       (2, 19.02, 1008.64, 3.96),
       (3, 31.92,  999.13, 6.14)],
      dtype=[('OBJECTID', '<i4'), ('POINT_X', '<f8'), ('POINT_Y', '<f8'), ('POINT_Z', '<f8')])







          

      

      

    

  

    
      
          
            
  Arraytools Docs



          

      

      

    

  

    
      
          
            
  Docs folder



          

      

      

    

  

    
      
          
            
  
Sphinx Documentation


Organization is the key

Make a folder for your documentation.  It is easier if it is in your module folder.

For example:

"C:/Modules/DoStuffModule"             Your code resides here
"C:/Modules/DoStuffModule/docs"        documentation folder
"C:/Modules/DoStuffModule/docs/source" where the `.rst` files go
    "C:/Modules/DoStuffModule/docs/build"  where the results go





This is a good visual example:

..arraytools
├── arraytools_docs
        │   │
        │   ├── __init__.py
        │   ├── _basic.py
        │   ├── _io.py
        │   ├.. snip .....
        │       ├── tools.py
        │   └── utils.py
        ├── build
        │     ├── doctrees
        │     └── html
        │
        ├── source ————├──-------├── static (folder to put static items if needed)
        │              ├──    └── _templates (folder to put templates)
        ├── make.bat   ├── conf.py
        │              ├── index.rst
        ├── Makefile   ├── md_tester.rst
        │              ├── ... add more
        ├── README.rst ├── ... rst files as needed
        │              └── < last file in `source` folder
        └── The end of the folder





see https://stackoverflow.com/questions/53639615/missing-module-documentation-with-sphinx-make-html.




Using reStructuredText

A few words here.




References

Sphinx Home [https://shimizukawa-sphinx.readthedocs.io/en/1.2.3/index.html].

Documentation contents [https://shimizukawa-sphinx.readthedocs.io/en/1.2.3/contents.html].







          

      

      

    

  

    
      
          
            
  
Contents of arraytools




The imports and basic layout of the package are listed in the __init__ file.
The remainder of the imports are presented in subsequent sections.




arraytools __init__

Initialization of arraytools doesn’t import any of the functionality for
arcpy by default so that extra requirement doesn’t clog namespace.






_basic module

Fundamental array methods and properties.






_io module

Input and output for arrays to and from disk.






create module

Create arrays representing geometric objects.






format arrays

Format arrays in a variety of ways.






geometry functions

Functions dealing with geometry.






Common geometry functions

Shared functions for working with geometry.






Geometry properties

Properties of geometry objects.






arrays as grids

Arrays as grids, largely as replacements for the Spatial Analyst.






set operations

Set operations on arrays.






python tools

General python tools.






Switch arrange weave shape

A multipurpose set of tools for reorganizing arrays.






Statistical tools for stacked arrays

Statistics for N-D arrays.






Table operations for arrays

Arrays as tables.






Statistical tools for tabular arrays

Statistics for N-D arrays.






main array tools

A large collection of tools for working with arrays.






utility functions

General utility functions and helpers.







          

      

      

    

  

    
      
          
            
  
Welcome to arraytools’s documentation!

Arraytools is a module for working with data using NumPy in a GIS environment.
Many of the functions do not require ArcGIS Pro since the arcpy module is not
imported.  Any functionality that requires it is placed in a separate environment
and needs to be imported directly at the module level.

The modules that are included in arraytools included


	_basic


	_io


	create


	… snip …


	tools


	utils







What is in`arraytools`


arraytools...:


	Modules in arraytools
	arraytools __init__

	_basic module

	_io module

	create module

	format arrays

	geometry functions

	Common geometry functions

	Geometry properties

	arrays as grids

	set operations

	python tools

	Switch arrange weave shape

	Statistical tools for stacked arrays

	Table operations for arrays

	Statistical tools for tabular arrays

	main array tools

	utility functions












Welcome to Sphinx Documentation


Sphinx...:


	How to document Sphinx
	Organization is the key

	Using reStructuredText

	References












ReStructuredText Documentation


ReStructuredText...:


	Documentation tips
	Parameters

	Code samples

	Bullet lists

	Indentation extras

	Test section

	Another section









#   stuff




Indices and tables


	Index


	Module Index


	Search Page










          

      

      

    

  

    
      
          
            
  
md_tester

Document format for Python/NumPy modules


Table of Contents


	md_tester


	Parameters


	Code samples


	Bullet lists


	Indentation extras


	Test section


	Another section











Note

This is a note box.  This one actually works




Parameters

No need for a blank line after the underlines, but you need one after this
line.


	astuff

	A space before the colon only bold faces before it. The second line
gets a four space indent and the text line wraps



	b: more stuff

	But if you don’t leave a space before the colon, the whole line gets
bolded.



	cstill more

	Now what








Code samples

Several examples of how to format code blocks, with and without line numbers.

	1
2

	a = np.arange(5)
print(a)







a = np.arange(5)
print(a)








Bullet lists

Bullet lists need a blank line below and a blank line after


	double backticks : monospaced


	single backticks   : italics


	one star           : italics


	two star         : bold




So bullet is done.




Indentation extras

You can maintain indentation using vertical bars but the lines need to be
indented


Vertical bars with at least 1 space before

keep stuff lined up without needing a blank line





indentation and a blank line before

control the spaces before the bar






but as soon as it is gone, it wraps




Test section

Now this block makes a table of contents from the first column and you
can put comments after the ( - ):

.. autosummary::
   :toctree:

arraytools.utils.time_deco - Runs timing functions
arraytools.utils.run_deco  - Reports run information





That is the format, here is what is what it looks like.

#   arraytools.utils.time_deco - Runs timing functions
#   arraytools.utils.run_deco  - Reports run information
#   arraytools.utils.get_func  - Retrieves function information
#   arraytools.utils.get_modu  - Retrieves module information


Warning

cant see me



Between the table and this line is a hidden warning.  It takes the form

..warning:: can't see me





Some text for warnings you can’t see me because dot dot is a comment


See also

This is a simple seealso note.



	
	hlist needed


	so is columns




	
	3 is the number of columns


	this is the last of col 2




	
	and column 3 straggler










Another section

In Test Section, we made a block of function names followed by a comment.
If we leave the comment out, the documentation from that function is returned:

.. autosummary::
   :toctree:

   ../../utils





It appears like this (with several more shown).

#   arraytools.utils.time_deco
#   arraytools.utils.run_deco
#   arraytools.utils.get_func
#   arraytools.utils.get_modu
#   arraytools.utils.dirr

The utils module is cool.







          

      

      

    

  

    
      
          
            
  fc_tools

Functions that may use arcpy



          

      

      

    

  

    
      
          
            
  
frmt backup

plus some samples

frmts

Script: frmts.py

Author: Dan_Patterson@carleton.ca

Modified: 2018-11-02

References:

np.set_printoptions and np.printoptions

https://github.com/numpy/numpy/blob/master/numpy/core/arrayprint.py.

set_printoptions(precision=3, threshold=100, edgeitems=3, linewidth=80,
                 suppress=True, nanstr='nan', infstr='inf',
                 formatter=None, sign=None, floatmode=None, `**kwarg)

with np.printoptions(precision=deci, linewidth=ln_wdth):
    print(a)  # the original options will be reset after printing





Purpose:

The prn2d function is used to provide a side-by-side view of 2, 3, and 4D arrays. Specifically, 3D and 4D arrays are useful and for testing purposes, seeing the dimensions in a different view can facilitate understanding. For the best effect, the array shapes should be carefully considered. Some guidelines follow. The middle ‘r’ part of the shape is not as affected as the combination of the ‘d’ and ‘c’ parts. The array is trimmed beyond the ‘wdth’ parameter in prn2d.

Sample the 3D array shape so that the format (d, r, c) is within the 20-21 range for d*c … for example:

integers          floats
2, r, 10  = 20    2, r, 8 = 16
3, r,  7  = 21    3, 4, 5 = 15
4, r,  5  = 20    4, r, 4 = 16
5, r,  4  = 20    5, r, 3 = 15
>>> prn2d(a)  example for a =  np.arange(3*4*5).reshape(3, 4, 5)
---------------------------------------------------
Array...
-shape (3, 4, 5), ndim 3
  .  0  1  2  3  4    20 21 22 23 24    40 41 42 43 44
  .  5  6  7  8  9    25 26 27 28 29    45 46 47 48 49
  . 10 11 12 13 14    30 31 32 33 34    50 51 52 53 54
  . 15 16 17 18 19    35 36 37 38 39    55 56 57 58 59
  .   sub (0 )        : sub (1 )        : sub (2 )





The middle part of the shape should also be reasonable should you want to print the results:

How it works

>>> a[...,0,:].flatten()
array([ 0,  1,  2,  3,  4, 20, 21, 22, 23, 24, 40, 41, 42, 43, 44])
>>> a[...,0,(0, 1, -2, -1)].flatten()
array([ 0,  1,  3,  3, 20, 21, 23, 23, 40, 41, 43, 43])





Functions:

help(
  
    
    <no title>
    

    
 
  

    
      
          
            
  geomtools

Reorganizing geometry functions

Includes


	pip.py


	extent polygon  (extent_poly)

  create the bounding rectangle of a polygon's extent returning the left-bottom and top-right points







	point in polygon (pnts_in_poly)

  runs the actual code for determining the points falling within a polygon. 







	points in extent  (pnts_in_extent)

  prunes out points that don't fall within a polygon's extent as a prelude to \_crossing_num_







	crossing number   (_crossing_num_)

  for points that fall with the extent of a polygon, this does the final check
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  Raster tools

working with arrays/rasters, largely focused on arcgis software, but pure arrays in general.
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