Kyle Lin, January 31, 2022
Houdini Version 19.0.383 — Python 3

Project 1 — Building Procedural Modeling

User Guide / Breakdown

Reference Building: Agora Garden (Tao Zhu Yin Yuan [85&[EE])

Important statistics

Renderer : Mantra

Resolution : 1280 * 720

Average Render Time : 14.4 mins (54.76 hours total)
Number of Lights : 2 (Sunlight, Skylight)

Complexity of Geometry : Unpacked — 3,816,999 polygons

Packed — 2,908 primitives

Sample

Global Quality 03
Diffuse Quality 12
Refraction Quality 8

(Other samples are set as default.)



User Manual

Width

Length

Floors

1F_Height
Floors_Height
Twist_Degrees(Total)
Indoor Percentage
Plants

Plant_Random_Seed

Roof_Height

Building_Rotation

User can access the controls the building by clicking the TCONTROLLER null node.
Width - This is used to control the width of the wings of the building.
Length - This is used to control the length of the building including the center.
Floors - This is used to control the number of floors. It does not include the roof.
1F Height - This is used to control the height of the first floor.
Floor Height - This is used to control the height of each floor except 1** floor and the roof.

Twist Degree - This is used to control the total degree of the building is twisted from -120° to
120°.

Indoor Percentage - This is used to control the size of indoor. It can be adjusted from 22% to
55% of the size of the whole floor.

Plants - This is used to control the amount of plant there are from 100% to no plants.
Plant Random Seed - This is used to control the random seed of the plants.
Roof Height - This is used to adjust the height of the roof.

Building Rotation - This is used to ration the whole building for viewing and rendering.



Technical Guide
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Floor Base:

Since the building has two separate wings and a single column part in the middle, | had
to model one of the wings first and then use a copy node to copy and rotate 180
degrees to the other side. After that, | used another copy node to copy rest of the floors.
Also, | had to use circle with open arc of 180 degrees for both sides and either use
polyloft or two lines for creating the face and then extrude out for the height because the
building is not rectangular. To create the window, | create separate lines and circles with
divisions controlled by the length and then copy the windows onto the points. And these

line also change size by the Indoor Percentage controller.
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Twisted Pillars:

One of the things that make the Agora Garden looks very cool but also challenging is
the pillars on the edge of the building that is twisting as the degree changes. | was able
to create that with a tube, and | used group expression node to transform the points on
the top of the tube. In order to make it twist and looks connected, | had to put in an
expression that calculate the perimeter of the circle of 1° and multiply the twisted degree
of each floor. However, it also limited how many degrees the building can be twisted
because the pillar will pass through the fence, or the inside of each floor will be

revealed, which can also happen when there are too little floors with too high twisted

degrees.

8 * $PI * ch("../../TCONTROLLER/length") / 360 * ch("../..TCONTROLLER/degree")/ch("../...TCONTROLLER/floors")
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Plants:

To copy random plants on every floor, | had to separate the foreach loop from the copy
node for the main floor, so it is not copying the same plants order for each floor.
Therefore, | create two lines with division adjusted by plant controller first and then copy
the line to the other side and different floors with the same method. Finally, | can copy

random plants to each point with foreach node.
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Beyond the Requirement

Agora Garden is the most expensive housing in Taiwan. Therefore, it is very excited
that | can recreate it inside of Houdini since | will never be able to afford to buy it.
Beside the required parameter, | create total 11 different parameters that can control
different aspect of the Agora Garden. One of the things | am most excited about is
figuring out how to randomize the plants without copying the same one each floor.
Foreach node is a new node for me because | tried to use hscript and VEX expression,
but | am not able to figure it out. | also used fit01(), rand(), detail(), opninputs(“.”)
expressions for the switch node to make it work.



