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6.1 TCruise Overview
TCruise is full featured inventory software developed by Dr. Tom Matney of
Heuristic Solutions and Mississippi State University.

Tcruis

The TCruise family of applications includes:

¢ TCruise Desktop

e TCruise WinCE Pro for field data collection

¢ TVolume for Volume table creation

e TProfile where users can develop their own taper equations for TCruise.

TCruise can report volumes in a variety of standard formats:

e (Cubic Feet

e Tons
e (Cords
e (Cunits

¢ Doyle, Scribner, and International board feet
TCruise can also accommodate:

¢ Plot, Point, and Double Point sampling
¢ Pre and post stratified cruises.

¢ Re-measurement and audit cruises.

e Sub-merch and reproduction cruises

e Stump Cruises

TCruise utilizes a variety of volume functions:

e 360+ different tree profile functions that cover most of the merchantable
species in the South Eastern U. S.

e Mesavage & Girard functions developed from the original form class tables.

e User defined volume equations, ratio equations, and tables.
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Other features include:

e Provides simple growth projection procedures for all sampling methods,
reproduction plot summaries, and site index evaluation for selected key
species.

e Automatically performs height sub-sampling.

e Allows creation of user defined fields for custom tract, strata, plot and tree
level data

e Complete statistical reports.

e Variety of Save by options to allow data to be saved in sub-sets.

e (Custom dll procedures permit the incorporation of user specific custom
cruise methods.

e (Can be customized to meet almost any inventory need.

6.2 TCruise Install and Update Procedures
1. To begin the install you should visit the LandMark Spatial Solutions website
and select Support > Software Downloads and then click the TCruise Desktop
section. Click on the link titled TCruise Desktop.

TCruise Desktop

Desktop Software Registration Code Regquest Form

Use the links below to update TCruise Desktop. TCruiseSA wil update TCruise for users with HMS. For users with
RTI Office or the LandMark Custom Reports, the LandMark Export Module should be updated whenever TCruise
Desktog g undated.

TCruise Desktop
ekt Desktop Instal/Update for users with Haglof Management Systerns (HMS) ONLY.
LandMark Export Module

This method is preferable over using an install disk as you will be sure you
have the latest build of the program.

Fila Dewnload - Secwarity Wasning
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2. Select Run or Open when prompted and
wait for the download to complete.
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3. Ifyou are prompted with a message
“The publisher could not be
verified...” don’t worry. Select Run to

start the install.

Internet Explorer

The publizher could mot be verified. Are you sure you sant o ron this
software?

: TOnsmeSetun, oxe

Fubdiler: Unknowen Puldisher
D=

This file dhoes rat have & valld dighal signature thist verfies ks publsher, You
softwane - Hiores o [ checide veht

USER GUIDE

Securily Warning

Frcem peubsishers yeou trust

4. Select the appropriate items as you are guided thru the Install Wizard.
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!E Are you sure you accept the terms, and conditions of the upgrade?

mber (TCruise)Installation

This peogram vl instal HWSM Timbes
Cruize on your computer. The repeet

= e not b
comect for all conditions:

It st you et ol

bedore n.mmlusuwﬁogm

Click. Cancel to quit Setup and close any programs you have:
manning. Chck Mesd bo contirme with the Setup program

"WARNING: Thi i C and
intemational biesties.

i - istribution of thiz program, o any
portion of &, may L vl
o vell b o e e e
law.

By chcking the ‘1 :
s aed
set ot nnhlw-\q Erdiliser Lmngwm [EULAL and nlsmea OF

annrmr ELILA READ CAREFULLY: The: HS/TGEM EULA i 8 legal sgperresnt
HE/TGM

EJ License Agreement

mmmunm.muwem

othat e ecbvabal ot 0 ks eeiiy) and HS.TGM o b
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5. Accept the program install defaults by selecting Next all the way through.

R Chooze Destination Location

Sehup vl insial Hexsiehic Sokuions Tivbes Crite inihe.
Iollowarg hoklet

To st irbe  clfeven bokdes, chck Biowe, ared select
it foidet

“Yious can choose ok b rtal Heusbe Solstons Tisber Cause
by chching Canced 1o roat Seh

[d Backup Replaced Files

Thet nstalation program can cleate backup comes of ol flet
replaced during the inatallation. The:se fles will be wed when

od If
Buscheup copees are not coeasted, you wil only be able o urinstall
back to

& Yer
 Hp

Pleadn seloct the desctory wheve the ieplaced es vl be
copied

Backup Fil Destination Deeclory

CA_ATimber Couise\BACKUP Broween.

6. When the install has completed select Finish.

leratalling ri
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Vv Prgrmassran 0 maraiies 17 acords

| | (et ]

&3 start Installation

“fou are mow ready to instal Hewistic Solsors Timbe: Crite.

Press thee Nest bution bo begin the instalation of the Back
buthon b0 reseres the installation infomation.

ctoof [T ] ) come

Presy tha Frmth bution b et ths mstalston:

B3 Installation Complete [x

Heurste Sobtcrs Tmber Craie b been puccasibuly
rutalied

7. Create a Desktop Shortcut for TCruise.

TCruise doesn’t automatically create a desktop shortcut so you'll have to
make your own. To accomplish this simply left click on the Windows Start
Menu and select All Programs and then Open Heuristic Solutions
Applications. Right Click on Timber Cruise (TCruise) and select Send To -

Desktop (create shortcut).
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8. Registering TCruise Desktop

P ..o

Scan with A¥G Free
B v

& urinstal Tevker Cruise (TCruse)
& Tirker Crusse Pro WinCE HRCZ000
& Urinstall Tevber Cruise Fro
& Tinkeer Cruiss Pro WielE Py
4 Tinkssr Crutss Pro WinCE Ranger
G Urinstal Tinber Cruis Pro WinCE Py
& Uninstal Timber Cruise Pro WinE K
G Uristall Weyerhseuser Export I
A Log Scake WinCE Pocket PC

wm ScktSoan

& Urinstall Log Scale WindE Pocket FC

If you've purchased TCruise you can use the next section to demonstrate the
registration process. If you are just going to demo TCruise, you can run the
program with full functionality for 30 days from the time of installation.

After 30 days the program will not open until you enter registration codes.
During the demo period you may be prompted to register, simply press the
Register Later button to get around this. Do not request a registration
code unless you have purchased the program, otherwise you will be

invoiced.

¢ Double Click the TCruise desktop icon K

| to open up TCruise. You

will once again be prompted to accept the license agreement. Next,
find the TCruise Product ID on the TCruise registration window. This
code is unique to each PC and will be needed to register the program.

TCruise license agreement X
[HEURISTIC SOLLITIONSAND THOMAS G. MATNEY (HS/TGM) =

By elicking the: 1 secopt the licese agresment™ bitton at the bottom of this

(sereen, the user confirms that b s read and sgrees t the terms and conditions
(st forth in th following End-Uses License Agreesmen (EULA), and INSCLAIMER OF
WARRANTY for this software product.

JEULA:

;IMPﬂmMI EULA READ CAREFULLY: This HS/TGM EULA is a legal agreement
Ihelwzzn you {either an indivilll_ml or :Iiil;gt::!ﬁy_:l nl|_l‘| HS/TGM for the

HSy elow, which

|software and may i e online or electronic i i i

\and printed materinds (~SOFTWARE PRODUCT® ar “SOFTWARE™). By installing,
|copying, or atherwise using the SOFTWARE PRODUCT, you agree to be bound by the
(torms of this ELLA. i you do not aqree to the terms of this ELILA. do not

Jrsstall or use the SOFTWARE PRODUCT and prompitly retum the entie unused
SOFTWARE PRODUCT to your place of purchase for o full refund,

e rrey ke

ﬂ" I ascept the livense agreement I)
u

I s et accept the license sgreement

TCruise registration x

TCruise is o have i
30 day femited trial eopy. ned 30 days after your first necess of th
will o longer Function.

your computer is a

b

Product ID

Haglot, kag.

P.0. Box 2548

Madison, M5 39130
1056

ot
ACIS00EE
Please visit our web site for & completr: f the TCruise
paduct Ene,
"\ /
Flegistin e I Register later |

e Use the Desktop Software Registration Request form on the LandMark
Spatial Solutions Support > Software Downloads page to submit your
registration code request. This is the on the same page and section
that you used to download the TCruise Installer.
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Desktop Software Reqistration Code Request Form

USER GUIDE

Use the links below to update TCruise Desktop. TCruiseSA wil update TCruise for users with HMS. For users with
RTI Office or the LandMark Custom Reports, the LandMark Export Module should be updated whenever TCruise

Desktop is updated.
TCruise Desktop

TCruiseSA - TCruise Desktop InstalfUpdate for users with Haglof Management Systemns (HMS) ONLY.

LandMark Export Module

When you have received the registration codes select the Register Now Button.
Enter the Registration and Key Codes that you received from LandMark Spatial

Solutions and press OK.

TCruise registration

TCruisa is . i your Gumputer i a
20 clny liiteed trinl cogry, mewd 30 days afves your first necess of the program, the program
will o langer Function.

Madison. MS 30130
(BOTBSE-5119
haglodinefaolcom
To racasive & negistration code you will med the following praduct identification code.

ACASEEE

P i ; ; P " intien of the TCrukse
it b,

TCruise registration code ... [X|

—
Registration code

oy o Cancal
Enter Reg. and Key Codes and
Press OK.

Register TCWinCEPro to be able to import field cruise data into the Office version.
Click File menu, Utilities, Register Data Recorders. Next, simply input the
WinCEPro code supplied by LandMark Systems and press OK and you’re done with
Installation and Registration for the basic program features. (Note: If you purchased
RTI Office and/or TCruise Custom Reports you will need additional downloads,

installs, and registration codes.)

Register TCalipe...[X]

The product identification code
required to obtain a registration
codeis

AC15003E

Registration code F
[ ox ] Cancel |

B
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9. Updating/Transferring TCruise Desktop

From time to time it is recommended to update your TCruise Desktop Software.
Simply follow the same procedure used for installation. This will overwrite the
existing program files. It is not necessary to uninstall a previous version, backup
any of your TCruise data files, or re-register the program.

If you get a new PC and wish to transfer your TCruise license to it, you must follow
the install procedure and request new registration codes as your old codes will no
longer be valid. You must also uninstall TCruise from the old machine as the
TCruise license agreement states that the single user license can only be used on one
machine.

6.3 How TCruise Works

The TCruise Process is simple:

e The forester creates a TCruise Template that defines all of the specifications
for cruising and calculations. Multiple templates can be created to adjust to
the different tract types and cruising needs (i.e. 1/10th acre Plot cruise vs.
BAF 10 Point cruise vs. BAF 20 Point cruise).

e A “mini” version of the office template called a tcc or “code param” file is
transferred to a Windows Mobile handheld device to facilitate field data
collection.

e After the field data is collected, it is transferred and joined with the template
for calculating volume estimates.

¢ The finished product is a TCruise tcd file also known as a tcd file. This file
has the template and tree data. The user has the ability to change the merch
specs, volume functions, add/remove plots, re-stratify, etc. to run different
scenarios and save each as a separate tcd document. This makes TCruise a
very flexible inventory application.

6.4 File Typesin TCruise

e .tct = TCruise Template. This file contains all of the codes and parameters for
cruising and workup.

e .tcc =TCruise Codes. The codes and parameters file is a scaled down version
of the desktop TCruise template that is exported to the field data recorder.
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e .tce =Field data. This is the plot data in Windows CE file format.

e .tcd = TCruise Document. This is a finished cruising job that consists of the
template with the field data.

6.5 TCruise File Management

After you load TCruise and execute the program for the first time, the following file
folders will automatically be created under the My Documents\ TCruisePC
Directory.

Note the .Tcc, .Tcd, .Tce, and .Tct folders. TCruise will automatically direct you to
these folders when you open or save these files on the PC. Also not that most folders
have a prefix with the file extension in the name to help you tell which folder a
certain file type should be stored.

TiCrujsePC, BEIE'

File Edit WView Favorites Tools Help
Qook - @ - (¥ O search ‘ZE; Folders‘ i
Address () C:\Documents and Settings\ thompson. THOMPSONO1 UThompson’s DocumentsiTCruisePC [ [EJ 6o

X Name - Size Type
B C)Adobe Acrobat Reader File Folder
*= | CEReq_Files File Folder
2 I Custom dll File Folder
I CEReg_Files ) Databases File Folder
# (2 Custom dil -jLatest TC Desktop File Folder
I Databases CS)Latest TC Handheld File Folder
® I Latest TC Desktop ymdb files File Folder
& I3 Latest TC Handheld (C20ld TCruise Program Files File Folder
2 mdb files (IPCReg_Files File Folder
p= ; . I PDF Writer File Folder
o g o TG'::Is:stgram G . @Sprebdsheets File Folder
: ; "9 | CTab_ReportTables File Folder
N PO R g Access Files File Folder
(3 Spreadsheets odesExportimport File Folder
I3 Tab_ReportTables _ s Size: 172 KB File Folder
I3 TC Access Files \ e diocsTemplate Files: db1l.mdb File Folder
® 3 Tec_CodesExportimport | ) Tcp_ParamExportImport File Folder
® ) Ted_Docs | C PDRExportImport File Folder
|2 Tce_DocsTemplate i 1 emplate F_'le Folder
O o pamegortigort 1 T e
W Ter_POREportinport (3 Tree Volume Table Generator File Folder
® (O Tct_Template CaTi_Misc File Folder
i Temp CTxt_Output File Folder
I3 Tpx_TFProfiles C3vtb_VolumeTables File Folder
O Tree Volume Table Generator ooy o B
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el

TCruise Workflow Diagram:

— T I
—— _ .\~ .. LlCruise
toa tecfile - —— </ TCruise Open template _\
[ S’ ] (.tct) and import
Import Transfer tce file to PC field tally (tce) RunBy
Codes and Guoups

collect Field
Tally (tce)

Open TCruise
Create Template
(tct)

6.6 Species Grouping Concept

A “Species Group” is a group of tree species that share the same products,
merchandising specs, and pricing. This group has its volume reported as a whole.
The individual species that make up the group can have their own volume functions
applied, however. For example, you could lump your Loblolly, Slash and Longleaf
pines in a group called “Pine.” The volumes for the group would be reported
together, but you could use your individual volume functions for each species to

calculate the volume.

6.7 Volume Functions in TCruise
TCruise can use a variety of functions to estimate volumes. These include:

¢ Profile Functions aka Taper Functions
e Mesavage & Girard Volume Functions
e User Defined Volume Tables, Equations, and Ratio Equations

Remember that trees are not perfect cones, cylinders, or parabaloids. For this
reason cruises are just estimates and no function will make you 100% correct 100%
of the time. Each type of volume function has advantages and disadvantages and all
require that you work within a set of parameters. Here’s an explanation of each.
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Profile Functions (Taper Equations)

¢ Profile functions are species specific taper equations that calculate cubic foot
volume of trees. The cu ft. volume can then be multiplied by a Ibs/cubic foot
conversion for that species to get weight.

¢ Profile functions allow the cruiser to “build” a tree based on dbh and total
height measurements. This creates a model of the stem. From this model
diameters can be estimated all the way up the stem. This makes it easy for
automatic product merchandising based on the Merch Specs in the template.
Sawlog and pulpwood “stopper” heights can also entered to over-ride the
default auto merchandising specs when appropriate.

e (Cruisers need not enter total heights on every tallied tree. TCruise
automatically performs height subsampling to estimate the heights of
unmeasured trees. Stopper heights can still be entered even if total heights
aren’t measured on a particular tree.

¢ Profile functions allow the cruiser maximum flexibility by allowing changes
in merchandising specs after the cruise because measurements aren’t tied to
preset top diameters.

e TCruise includes over 300 profile functions for a variety of pine and
hardwood species throughout the Southeast and other regions US.

¢ The major downside to profile functions is that they aren’t available for all
species in all regions. They are also less well known and most
foresters/cruisers are slow to change.

Profile Function Example:
Assuming the merchandising specs in TCruise were setup for:

e Min ST top dia = 10”
e PWtop=3in.

The program could auto merchandise this tree by using the taper model to
predict the heights at which the min top diameters were reached.
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Profile function
calculates this height
to the pulpwood top
diameter

HM = 60 fi

l“!!

The profile function
calculates this height to the
sawtimber top diameter and
estimates sawtimber volume
to this point

5T

DBH=16"

Height Subsampling is done automatically in TCruise. This is especially helpful
when using taper functions. Here’s more info on this topic:

TCruise requires for each species group encountered that a sub-sample of at least 20
trees be carefully measured for dbh and total height. The sample trees should be
well distributed spatially within the tract and evenly distributed within dbh class. A
consistent method for obtaining height sub-sample trees is to measure for each
target species group the on plot tree nearest plot center. To avoid over sampling
when visiting a large number of plots/points, only measure sub-sample trees on 1
out of every r plots/points. For example, if 50 trees are to be measured for height
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and 200 plots/points are to be visited, sub-sample trees would be measured on 1
out of every 4 plots.

Towards the end of the cruise for each species group, a minimum of two to three
sub-sample trees should have been measured for each encountered dbh class. If this
requirement is not met, the sub-sampling rate should be increased and as a last
resort off plot trees should be measured to fill in the gaps. Do not forget about the o
column which allows you to specify that a tree is an off-plot measurement so they
will be used in the height regression and not in the volume calculation. If you fail to
collect at least 12 trees, Tcruise will calculate the volumes of the dhb-only trees
using a default regression.

On sub-sample trees, measure dbh to the nearest 0.1 inch and height to the nearest
1 foot. Do not round sub-sample tree dbh to the nearest inch or ocular estimate
height. The purposes of sub-sampling are to reduce the amount of time spent in the
field and to avoid the bias caused by calling (ocular estimating) merchantable
heights. Do not defeat the intent of height sub-sampling by using sloppy
measurement technique.

Mesavage & Girard Volume Functions

These are functions built from the old Message & Girard tables developed in the
1930's. These tables are well known and commonly used across the Eastern US.
The original tables output Board foot volumes for Scribner, Doyle, and International
based DBH, Merch Height, and a form class assumption. These tables did not
assume any top diameters and the tree sizes ranged in diameter from 10-40 inches
in one inch classes and in height from 1 - 6 logs in half log intervals. See example
below. Each table contained data for one log rule and one form class (Scribner
Form Class 78 in the example).
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FORM CLASS 78

TasLE 47.—Gross volume of tree, Seribner log rule
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USER GUIDE

In TCruise, these original tables had a regression fitted to them to develop a volume
function. This allows for faster interpolation of the table. The new volume functions
also include a conversion to cubic feet which allows better conversion to tons or
cords. The values computed using the M&G functions very closely approximate the
values in the original tables. If you need exact values from the tables you can
manually input them using the TCruise Equation Manager (Tools > Equation

Manager).

Another point to note about using a Mesavage & Girard function is that the Minor
pulpwood tables are used to estimate volumes for pulpwood trees. All heights
entered for species groups assigned to this type of function is a merch height to the
PW or sawlog top depending on the highest product class of the tree. For sawlog
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sized trees there is a means to estimate the topwood component. It is a very rough
estimate since it is a difficult endeavor without any upper stem measurement. To
accomplish this TCruise splines a Sweetgum taper equation on top of the sawlog.
Using the form class and upper stem taper tables it estimates what the upper stem
of the tree looks like and calculates the volume to the PW min top diameter
assuming that a minimum piece length has been met.

User Defined Volume Tables, Equations, and Ratio Equations

TCruise allows users to input their own volume equations or tables. The output
from these will be exactly what is input. For example, a volume table that has just
weight can only output weight so board feet will not be included unless the user
includes board feet in the table. Topwood cannot be calculated for user defined
functions either. For these reasons it is recommended that users experiment with
the built in volume functions to find one whose output is close to their old program
or spreadsheet. They will allow much greater flexibility in the long run.

Which profile functions should I use?

There are a lot to choose from. See the appendix for a complete list along with
sources for each. If you intend to measure total heights (or heights near total
height) for a certain species such as pine, you should use one of the many taper
functions in TCruise. Don't be concerned with measuring heights on every tree
because TCruise automatically performs height subsampling and can estimate the
missing heights. Measuring one or two total heights per plot or point should be
sufficient.

If you prefer measuring or calling merch height for trees of a certain species or
group you should choose one of the Mesavage & Girard functions.

Comparing volume function output using Tvolume

TVolume is a sister program to TCruise Desktop that is free to all users. It allows for
the preparation of standard, and local volume equations from the each of the
profile/taper equations built into TCruise. These equations/tables can be used as
input to other programs such as cruise processors or spread sheets. One major
benefit is that it can allow new users to compare the volume output of their old
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cruise program/processor to one in TCruise. The setup and functionality is easy for
anyone who has created a TCruise template and understands the merchandising
specs and volume functions. LandMark Spatial Solutions can help with this as well if
needed. Just give us a call.

6.8 Cruise Workup Workflow
Cruise workup in TCruise is designed to be simple. The Workup Toolbar will guide
you through the entire process.

woRkUP [ Loadtct | Impotice | Tiactinio | Pini Tiee Daiz | Wew Plat Edt Pt | Run By Group GIS WiewEnars | | WiewFepot || Pagelp | [PageDonn

Steps:

1. Load tct - Load your desktop template.

2. Import tce - import your field data that has been transferred to the PC. This
will allow the user to import one tce file at a time. The ability to import
multiple files is available under the Batch TCE Import function in the File
menu> Import Options.

3. Tract Info - input tract acres, cruiser, and other tract information here.

4. Print Tree Data - (optional step) for users who need a hard copy of tree data
sent to a printer or exported to an excel spreadsheet.

5. New Plot - (optional step) allows users to enter paper tallied data into
TCruise if needed.

6. Edit Plot - (optional step) edits any plot to verify data, make changes to
tree data, or fix errors.

7. Run By Group - processes cruise and calculates volumes by Species Group.
The ability to run all groups combined is found under the Generate Reports
menu.

Other Workup toolbar functions:

e GIS - placeholder not currently used.

e View Errors - allows user to view errors after a cruise is ran where errors
are encountered.

e View Report / Page up / Page Down - allows users to navigate through the
built in TCruise reports.
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6.9 TCruise Data Output Options
TCruise also allows for other output rather than the built in report module.

The LandMark Export dll is custom add -on top TCruise that creates a custom
Access database whenever a cruise is processed. This database is used to feed the
LandMark Custom Reports for TCruise as well as other application such as
SilvAssist.
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