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Blender/Python API 
Selecting Vertices, Edges, and Faces by Location 
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Blender/Python API 
Selecting Vertices, Edges, and Faces by Location 

 # Add in body of script, outside any class declarations 

def in_bbox(lbound, ubound, v, buffer=0.0001): 

    return lbound[0] - buffer <= v[0] <= ubound[0] + buffer and \ 

           lbound[1] - buffer <= v[1] <= ubound[1] + buffer and \ 

           lbound[2] - buffer <= v[2] <= ubound[2] + buffer 

 

 

class act: 

    def select_by_loc(lbound=(0, 0, 0), ubound=(0, 0, 0), 

        select_mode='VERT', coords='GLOBAL'): 

 

    # Set selection mode, VERT, EDGE, or FACE 

    selection_mode(select_mode) 

 

    # Grab the transformation matrix 

    world = bpy.context.object.matrix_world 
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Blender/Python API 
Selecting Vertices, Edges, and Faces by Location 

 

 

    # Instantiate a bmesh object and ensure lookup table 

    # Running bm.faces.ensure_lookup_table() works for all parts 

 

    bm = bmesh.from_edit_mesh(bpy.context.object.data) 

    bm.faces.ensure_lookup_table() 

 

    # Initialize list of vertices and list of parts to be selected 

    verts = [] 

    to_select = [] 

 

    # For VERT, EDGE, or FACE ... 

    # 1. Grab list of global or local coordinates 

    # 2. Test if the piece is entirely within the rectangular 

    # prism defined by lbound and ubound 

    # 3. Select each piece that returned True and deselect 

    # each piece that returned False in Step 2 
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Blender/Python API 
Selecting Vertices, Edges, and Faces by Location 

 

 

    if select_mode == 'VERT': 

        if coords == 'GLOBAL': 

            [verts.append((world @ v.co).to_tuple()) for v in bm.verts] 

        elif coords == 'LOCAL': 

            [verts.append(v.co.to_tuple()) for v in bm.verts] 

         

        [to_select.append(in_bbox(lbound, ubound, v)) for v in verts] 

        for vertObj, select in zip(bm.verts, to_select): 

            vertObj.select = select 

    if select_mode == 'EDGE': 

        if coords == 'GLOBAL': 

            [verts.append([(world @ v.co).to_tuple() 

             for v in e.verts]) for e in bm.edges] 

        elif coords == 'LOCAL': 

            [verts.append([v.co.to_tuple() for v in e.verts]) 

             for e in bm.edges] 

        [to_select.append(all(in_bbox(lbound, ubound, v) 

                              for v in e)) for e in verts] 

        for edgeObj, select in zip(bm.edges, to_select): 

            edgeObj.select = select 
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Blender/Python API 
Selecting Vertices, Edges, and Faces by Location 

 

 

    if select_mode == ‘FACE': 

        if coords == 'GLOBAL': 

            [verts.append([(world @ v.co).to_tuple() 

                           for v in f.verts]) for f in bm.faces] 

 

        elif coords == 'LOCAL': 

            [verts.append([v.co.to_tuple() for v in f.verts]) 

             for f in bm.faces]         

        [to_select.append(all(in_bbox(lbound, ubound, v) 

                              for v in f)) for f in verts] 

         

        for faceObj, select in zip(bm.faces, to_select): 

            faceObj.select = select 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

import bpy 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

# Will fail if scene is empty 

tk.mode("OBJECT") 

tk.delete_all() 

tk.create.sphere('Sphere-1') 

# Move the sphere in Z direction 

bpy.ops.transform.translate(value = (0, 0, 1)) 

tk.mode("EDIT") 

 

# Selects upper right quadrant of sphere 

tk.act.select_by_loc((0, 0, 0), (1, 1, 1), 'FACE', 'LOCAL') 

Move Z 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

import bpy 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

# Will fail if scene is empty 

tk.mode("OBJECT") 

tk.delete_all() 

tk.create.sphere('Sphere-1') 

# Move the sphere in Z direction 

bpy.ops.transform.translate(value = (0, 0, 3)) 

tk.mode("EDIT") 

 

# Selects upper right quadrant of sphere 

tk.act.select_by_loc((0, 0, 0), (1, 1, 1), 'FACE', 'LOCAL') 

Move Z 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

import bpy 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

# Will fail if scene is empty 

tk.mode("OBJECT") 

tk.delete_all() 

tk.create.sphere('Sphere-1') 

# Move the sphere in Z direction 

bpy.ops.transform.translate(value = (0, 0, 3)) 

tk.mode("EDIT") 

 

# Selects upper right quadrant of sphere 

tk.act.select_by_loc((0, 0, -1), (1, 1, 1), 'FACE', 'LOCAL') 

Move Z 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

tk.act.select_by_loc((0, 0, 0), (1, 1, 1), 'FACE', ‘GLOBAL') 



tk.act.select_by_loc((0, 0, 0), (5, 5, 5), 'FACE', ‘GLOBAL') 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

 # Selects upper right quadrant of sphere 

1 

1 

1 



tk.act.select_by_loc((0, 0, 0), (1, 1, 1), 

'VERT', 'LOCAL') 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

 

 

import bpy 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

# Will fail if scene is empty 

tk.mode("OBJECT") 

tk.delete_all() 

tk.create.sphere('Sphere-1') 

tk.mode("EDIT") 

# Selects upper right quadrant of sphere 

tk.act.select_by_loc((0, 0, 0), (1, 1, 1), ‘VERT', 'LOCAL') 

radius =1 



import bpy 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

# Will fail if scene is empty 

tk.mode("OBJECT") 

tk.delete_all() 

tk.create.sphere('Sphere-1') 

tk.sel.scale((5,)*3)      #Scaling means changing proportions of objects 

tk.mode("EDIT") 

# Selects upper right quadrant of sphere 

tk.act.select_by_loc((0, 0, 0), (1, 1, 1), ‘VERT', 'LOCAL') 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

 

 

resize 

3x 

radius =1 



import bpy 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

# Will fail if scene is empty 

tk.mode("OBJECT") 

tk.delete_all() 

bpy.ops.mesh.primitive_uv_sphere_add(radius=3,location=(0,0,0),scale=(1,1,1)) 

tk.mode("EDIT") 

# Selects upper right quadrant of sphere 

tk.act.select_by_loc((0, 0, 0), (1, 1, 1), ‘VERT', 'LOCAL') 

ra
d

iu
s 

=3
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

 

 
1x 

radius = 3 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

 

 

import bpy 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

# Will fail if scene is empty 

tk.mode("OBJECT") 

tk.delete_all() 

tk.create.sphere('Sphere-1') 

tk.sel.scale((5,)*3) 

tk.mode("EDIT") 

# Selects upper right quadrant of sphere 

tk.act.select_by_loc((0, 0, 0), (1, 1, 1), ‘VERT', 'GLOBAL') 

3x 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

 

 

import bpy 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

# Will fail if scene is empty 

tk.mode("OBJECT") 

tk.delete_all() 

tk.create.sphere('Sphere-1') 

tk.sel.scale((5,)*3) 

tk.mode("EDIT") 

# Selects upper right quadrant of sphere 

tk.act.select_by_loc((0, 0, 0), (5, 5, 5), ‘VERT', 'GLOBAL') 

3x 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

 

 

import bpy 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

# Will fail if scene is empty 

tk.mode("OBJECT") 

tk.delete_all() 

tk.create.sphere('Sphere-1') 

tk.mode("EDIT") 

# Selects upper right quadrant of sphere 

tk.act.select_by_loc((0, 0, 0), (1, 1, 1), ‘VERT', ‘LOCAL') 

tk.sel.translate((1, 1, 1)) 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

 

 

import bpy 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

# Will fail if scene is empty 

tk.mode("OBJECT") 

tk.delete_all() 

tk.create.sphere('Sphere-1') 

tk.sel.scale((2,)*3) 

tk.mode("EDIT") 

# Selects upper right quadrant of sphere 

tk.act.select_by_loc((0, 0, 0), (1, 1, 1), ‘VERT', ‘LOCAL') 

tk.sel.translate((1, 1, 1)) 

tk.sel.scale((2, 2, 2)) (2,)*3 



# Selects a slice of lower half of sphere 

tk.act.select_by_loc((-2, -2, -2), (2, 2, -0.3), 'EDGE', 'GLOBAL') 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

 

 



# Mess with it 

tk.sel.translate((0, 0, 2)) 

tk.sel.scale((0.1, 0.1, 0.1)) 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

 



tk.mode('OBJECT') 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 
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Blender/Python API 
Selecting and Coloring of a Sphere 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

 import bpy 

import bmesh 

from math import radians 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

# Create materials 

alpha = 0.9 

red = tk.makeMaterial('Red', (1, 0, 0, alpha), 0.5, 0, 0.1) 

green = tk.makeMaterial('Green', (0, 1, 0, alpha), 0.5, 0, 0.1) 

blue = tk.makeMaterial('Blue', (0, 0, 1, alpha), 0.8, 0.8, 0.2) 

 

# Will fail if scene is empty 

tk.mode("OBJECT") 

tk.delete_all() 

tk.create.sphere("sphere_1") 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

 ob = bpy.context.object 

me = ob.data 

me.materials.append(red) 

me.materials.append(blue) 

me.materials.append(green) 

 

tk.mode("EDIT") 

tk.act.select_by_loc((0, 0, 0), (1, 1, 1), 'FACE', 'GLOBAL') 

# use second material slot 

ob.active_material_index = 1 

bpy.ops.object.material_slot_assign() 

 

tk.mode("OBJECT") 

tk.sel.rotate_z(radians(90)) 

tk.mode("EDIT") 

tk.act.select_by_loc((0, 0, 0), (1, 1, 1), 'FACE', 'GLOBAL') 

ob.active_material_index = 2 

bpy.ops.object.material_slot_assign() 

Same selection 

90 degree 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

 tk.mode("OBJECT") 
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Blender/Python API 
Selecting and Transforming Pieces of a Sphere 

 Classwork : Color all 8 quadrant of the sphere 

10 minutes break 
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Blender/Python API 
Proportional Vertex Editing  
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Blender/Python API 
Proportional Vertex Editing  
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Blender/Python API 
Proportional Vertex Editing  
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Blender/Python API 
Proportional Vertex Editing  

import bpy 

import bmesh 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

fallOff = ['SPHERE', 'SMOOTH', 'ROOT', 'INVERSE_SQUARE', 'SHARP', 

'LINEAR', 'CONSTANT', 'RANDOM'] 

# Will fail if scene is empty 

tk.mode("OBJECT") 

tk.delete_all() 

 

for i, foff in enumerate(fallOff): 

     

    tk.create.plane('Plane-{}'.format(i)) 

    tk.mode("EDIT") 

    tk.act.select_by_loc((-1, -1, 0), (1, 1, 0), 'EDGE', 'LOCAL') 

    bpy.ops.mesh.subdivide(number_cuts=10) 

    bpy.ops.mesh.select_all(action = "DESELECT") 

    tk.act.select_by_loc((-0.1, -0.1, 0), (0.1, 0.1, 0), 'VERT', 'LOCAL') 
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Blender/Python API 
Proportional Vertex Editing  

     

    bpy.ops.transform.translate(value=(0, 0, 0.1),\    

  use_proportional_edit = True,\ 

   proportional_edit_falloff = foff, \ 

                 proportional_size = 0.2,\ 

                 use_proportional_connected = False, \ 

                 use_proportional_projected = False) 

    tk.mode('OBJECT') 

    tk.sel.translate((0, i, 0)) 



34 

Blender/Python API 
Proportional Vertex Editing  

'SPHERE',  'SMOOTH',  'ROOT',  'INVERSE_SQUARE', 'SHARP', 'LINEAR', 'CONSTANT', 'RANDOM' 

     

    tk.setSmooth(bpy.context.object, level = 3, smooth = True) 
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Blender/Python API 
Inset Faces 
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Blender/Python API 
Inset Faces 

import bpy 

import bmesh 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

tk.mode("OBJECT") 

tk.delete_all() 

tk.create.plane('Plane') 

tk.mode("EDIT") 

tk.act.select_by_loc((-1, -1, 0), (1, 1, 0), 'FACE', 'LOCAL') 

bpy.ops.mesh.inset(thickness=0.3, depth=0.1, release_confirm = True) 
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Blender/Python API 
Extrude Region  
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Blender/Python API 
Extrude Region  

import bpy 

import bmesh 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

tk.mode("OBJECT") 

tk.delete_all() 

tk.create.plane('Plane') 

tk.mode("EDIT") 

tk.act.select_by_loc((-1, -1, 0), (1, 1, 0), 'FACE', 'LOCAL') 

bpy.ops.mesh.extrude_region_move(TRANSFORM_OT_translate={"value":(0, 0, 0.5)}) 
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Blender/Python API 
Bevel 
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Blender/Python API 
Bevel 

import bpy 

import bmesh 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

tk.mode("OBJECT") 

tk.delete_all() 

tk.create.plane('Plane') 

tk.mode("EDIT") 

tk.act.select_by_loc((-1, -1, 0), (1, 1, 0), 'FACE', 'LOCAL') 

bpy.ops.mesh.extrude_region_move(TRANSFORM_OT_translate={"value":(0, 0, 0.5)}) 

bpy.ops.mesh.bevel(offset = 0.15) 
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Blender/Python API 
Scene Lighting  
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Blender/Python API 
Scene Lighting  
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Blender/Python API 
Scene Lighting  



44 

Blender/Python API 
Scene Lighting  
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Blender/Python API 
Scene Lighting  

def light(origin, type='POINT', energy = 1, color = (1,1,1)): 

    # Lamp types: 'POINT', 'SUN', 'SPOT', 'AREA' 

    #print('createLamp called') 

    bpy.ops.object.light_add(type = 'SPOT', radius = 1, location = origin) 

    obj = bpy.context.object 

    obj.data.type = type 

    obj.data.energy = energy 

    obj.data.color = color 

 

    return obj  
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Blender/Python API 
Scene Lighting  

import bpy 

from math import radians 

tk = bpy.data.texts["bco602tk.py"].as_module() 

 

white = tk.makeMaterial('White', (1, 1, 1, 1), 0, 0, 0) 

 

def light(origin, type='POINT', energy=1, color=(1,1,1)): 

 ………… 

return obj  

 

 

tk.mode("OBJECT") 

tk.delete_all() 

tk.create.plane('Plane') 

ob = bpy.context.object 

me = ob.data 

me.materials.append(white) # assign the plane 

tk.act.scale((10,)*3) 
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Blender/Python API 
Scene Lighting  

 

redLamp = light((4, 0, 6), 'SPOT', 10000, (1, 0, 0)) 

tk.act.rotation((radians(-0.242) , radians(33.6), radians(-0.01))) 

 

blueLamp = light((-4, 0, 6), 'SPOT', 10000, (0, 0, 1)) 

tk.act.rotation((radians(-0.242) , radians(-33.6), radians(0.01))) 

 

greenLamp = light((0, 4, 6), 'SPOT', 10000, (0, 1, 0)) 

tk.act.rotation((radians(-33.6) , radians(-0.242), radians(0.01))) 

 

bpy.ops.object.camera_add(location=(0, -4, 9), rotation=((radians(15) , 

radians(0), radians(0)))) 
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Blender/Python API 
Scene Lighting  
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Blender/Python API 
Scene Lighting  
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Blender/Python API 
Homework 

Create a sphere with 
random color stripes 
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Blender/Python API 
Homework 
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Blender/Python API 
Homework 
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Blender/Python API 
Cycle 
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Blender/Python API 
Eevee 


