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TreeViz

e Clients

o Dr. Kiona Ogle
o Dr. Michael Fell

e Mentor
o Isaac Shaoffer

e Undergraduate Students

o Riley McWillioms - Team Lead

o Alex Bentley - Web Developer
o Daniel Rustrumm - Architect

o Haitian Tang - Back-end Coder
o QiHan - Front-end Coder




Qur client business
ACGCA inputs & outputs

Allometrically Constrained Growth and Carbon Allocation model
(ACGCA model) 1]



Input ACGCA
. Output
Problem (command (simulate (raw gata)

line) a tree)

e Expanding the audience

o Not available online

One specified audience group [2]



Input ACGCA
Pr‘oblem (command (simulate (raw data)

line) a tree)

e Unfriendly user input

op (

*p, gparms *gp, double *I

o Biology knowledge needed e e
; 2[1, double : d

B2[], double

o Programing experience needed

Current Input Example [3]



Problem

(command (simulate

Input ACGCA Output

line) a tree) (raw data)

Unfriendly user output

O

Raow numerical data

p: sparms, input parameters|

gp: Vector: (timestep, years, tolerance, breast.height,parmax)

re: The starting radius (m).

h: A time series of tree height from the simulation for each time step. The length is steps*
years+l due to the initialization (time @) (m).

hh: Height at which trunc transitions from a paraaboloid to a cone. Also the height to the
base of the crown (m).

r: A time series of tree radius (m) from the simulation for each time step. The length is
steps*years+1 (time 0).

rB: Radius at the tree's base (m).

rBH: Radius at breast height (3.37 m).

sw: Sapwood width which has a maximum of SWmax (m).

vts: Volume of trunk sapwood (m*3).

vt: Volume of trunk (m”3).

vth: Volume of trunk heartwood (mr3).

sa: Sapwood area at base of trunk (mr2).

la: Total one-sided leaf area (m*2).

ra: Fine root area (m*2)

dr: incremental increase in radius

Output Variables [4]



Input
. : ACGCA Output
S O I_Ut | O n (grigglrcal Internet (simulate (gxtgalg) (graphical
interface) a tree) visualization)
User- Hosted Web

friendly online application




Input
: ACGCA Output
1 (graphical . Output )
SOI_Ut]Oﬂ Uiar Internet (simulate (raw k) (graphical
interface) a tree) visualization)
o User-friendly website &
e 30+ inputs made easy puss
to enter , ol
e Grouping of similar
Inputs
e Jext boxes and sliders

e NO command line

Projected Example for User Interface [5]

e |nput descriptions



interface)

Input
1 (graphical A_CGCA
Solution Internet ) (simulate

a tree)

Output
(raw data)

Output
(graphical
visualization)

e Server retrieves inputs from user
e Run the ACGCA model
e Send the output back to the user




Inpqt
Solution = ©EF ) intemet
interface)

A.CGlctA Output OUtE.UtI
Ll (raw data) .(grap =
atree) visualization)

Tree Visualization
Tree created from ACGCA outputs
Cross section of tree rings

Example outputs:
o Tree height
o Trunk radius

o Crown radius

L]

Example Tree from development [6]
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Solution

Old flow
Input ACGCA Outout
(command (simulate P
. (raw data)
line) a tree)
New flow
Input
(graphical Int A.CGCA Output Outp'ut
(ISEF nternet (simulate (raw data) .(graphlc'al
interface) a tree) visualization)




Implementation - Key Requirements

e Access to the ACGCA model via internet
e User surveys / login authentication

e Visualize growth of tree over time

e Data transfering (ReST API)

e Cheap (low budget)
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Implementation

e \Website e C(Client's Computer

o Vue,js - Web pages o ACGCA instance

o Threejs - Visualization

e Host Environment / ReST API
e Database / Authentication o Arremen EE Serdies

o Firebase

Website
(Vue.js
Three.js)

Hosting /
ReST API
(AWS)

Client's
computer
(ACGCA Instance)

Database
(Firebase)
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Architecture

e Designisl|dentical to Infrastructure

e Resulted from costs restrictions

e Focus on Backend to show complexity

Backend

Client's
computer
(ACGCA Instance)

Hosting /
ReST API
(AWS)

Website
(Vue.js
Three.js)

Database
(Firebase)
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Architecture - Backend Deep Dive

User/
Website

Send Website

AWS

Send Input or
Run ID

Standard Web Server

4

Send Qutput
or Run D

Run ID

User Endpoint

&
<€

Return
RunID Input

A

En-queue

Qutput Usher

RunID

&
€

Qutput

Input

Qutput

Output Collection

Output

A 4

Input Queue

A

Request Input

Model Endpoint

ACGCA
Instance

Run ACGCA Model

Input

Format Input >
A
Input
Input &
= Model Data L
Requester Qutput
Output

Output

Format Qutput
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Architecture - Backend Deep

Dive

User

User

User

User

Y

A

y

h 4

ReST API

h 4

ACGCA Instance

4

A 4

ACGCA Instance

ACGCA Instance

Y

ACGCA Instance
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Challenges Solutions

Unity - Visualization ThreedS
Authentication

Firebase
Datobase
ReSTAP —— AWS
Hosting Environme%
Concurrent Users

-

Raspberry Pi or Local Machine
Computational Cost
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Conclusion

Problem :

o Input requires professional knowledge

o QOutput is complex to understand
Solution :

o Client side - Frontend website and Tree visualization
o Server side - AWS and ACGCA
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For more information visit:
https://www.cefns.nau.edu/capstone/projects/CS/2020/TreeViz-S20/

Or scan the QR code on the right side
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