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1. How TRESTIMA works

TRESTIM#Aeasures standing timber by analyzing sample photderest Photostaken with TRESTIMA

mobile applicatioras well aother gathered informations automatically transferred to Trestima cloud for
analysis when the mobile device is connected to the internet. Trunk widths and heights as well as tree
species from each sample are measured in the cloud service. Measured information and reports of
analyzes ampl es can be transferred to customer’'s own
XMLor excel). It is also possible to use APIs for automatic data transfer

Multiple
data export formats
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PICTURA: HOWTRESTIMWORKS

1.2HowTRESTIMA calculates basal area

TRESTIMABasal areaalculationis fundamentallybased on theprinciples of aBitterlich relascopéut

instead of physicalgaugeandardd esti ma uses a mobile deviloe’ s car
TRESTIMArelagse s rod and sl ot have been replaced with i
amount of pixels othe sensor. Although thenathematicalprinciplein these two toolss the same the

usage of RESTIMAiffers in many respects.
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While with a relacopeyouturn around a full circleounting stemsyou simply
take just one picture with TrestimeaDependingonthenobi | e devi ce’' s camera, the
about 60—70 degrees of full circlé¢.Sony Xperi a Z Viewds~Gddegrees)ar fi el d of

Basal area gauge has a fixmbal aredactor BARusuallyBAE1). This means the number of trurtkst fill
the slotequalsto basal area per hectare in square meters. There is no aBRéth TRESTIMAut basal
area is calculated dynamicalkyth factorsbetween 0.6 and 1.4n order toget same results with

traditional equipment, a measurer should do countless amounts of full circles with a basal area gauge
which has adjustablBAFand calculate the averagever all of the results.

Because st i ma forest i nvenstsldry ss ynsatrénetadidonalbababsreaal | e st
g a u glet’ Teestima ks up trunksfurther thantraditional basal area gauge.

PICTURR: DIFFERENCE BETWHRESTIMANDRELASCOPE

As is the case with traditional point sampling the place where the picture is taken is also very important
with TRESTIMA (see. selectpigt). In case you only shoot pictures of spots where you see large amount of
trees, you’ |bhsallareak ERESTIM4 en¢asuees basalgatea accurately from thegielesn

the pictures.After a short experience with TRESTIMA it becomes easier to shoot pictures that better
represent the forest. This eventually leads to more economical usage sittem as the results are

obtained with feweramountsof pictures.

Someforestersaccustomed to using relascopesiliently use TRESTIMA imitating the 360 degree sweep
and take several pictures from one point to four opposite directions. While this definjitelds good

results, it is much more beneficial to take all of the pictures in different locations. This concept is easy to
grasp by thinking which gives better estinmatiof the timber in forest:accurate information fronone

point or an average oflightly less accurate information from several spots?
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2. Usage in the forest

2.1. Measuring basal area by shooting pictures
Basal area (BA) measurement with TRESTIMA is done by capamplg smages from the forestvenly
throughout the stand.

The proper way ofneasuring a single stand with the size of few hectares is to circle the stand close to it
borders but still well within the forest and shoot pictures with steady intervals in towards the center of the
stand.

To capture a BA image do the following

1. Pick theplace and directioffior the image beingaptured

T When picking a proper plot, yo-tchoosealocatore t he
where no images have previously been captured.

9 If you are close to the staiborders, make sure you capture the image to a direction that
belongs to the stand being measured.

9 Capture the image to a direction that has good visibility; BA of the sample might be lower than
real in case the image is blocked biyemrby large trunk oimpenetrable bush.

1 When operating on a sunny weather try to capture images with the sun behind you back
avoiding direct bright sunlight towards camera

2. Capture the BA image

9 Hold the phone in hozontal orientation
as inillustrated inPicture3

1 Press the shutter key halfway down unti
you seethe camera viewfinder
appearing and & 0 A sigBa is heard

o0 Note that you can still cancel the
image capturing in cadsad
visibility or spt.

1 Squeeze the shutter key all the way
down carefully without moving the
device.

o Captural sampleis shown inthe pcryrg: CAPTURING BASAL AREA
screen for few second#t this

point you carstill discard the image by pressing th€ —symbol.

1 Youcan moveonthenextspoithe sampl e i mage is automati cal
upload queue and will be sent to the TRESTIMA server for analysis when network connection is
present

2.2. Working on a forest parcel

When surveying multiple stands it is important to plan yowute in beforehand to ofimize the time spent
in the field. It might notalways be feasible to circle every stand as illustrated in the previous chapter.
Therefore you should plan your walking route so that every stand gets covered with as few walking as
possible Picture4 gives an example of an efficient planning of rotiteough a parcelGreenarrow
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representscapturedBA imagesNotice how the same stands are visited several
times from different locations as the forester moves in thegedThis ensures efficient and even sampling

After an image habeen captured the result is usually visible after a minute or two. In cases of bad network
coverage the results become visible ofdyw minutesafter the upload queue has been emptied. Bry

remote locations this might require bringing the device e.g. to an office building vitemaet connection

is available throughVLAN. Also in forest areas witlire orunknown species to TRESTIMA the final result
might be available only during the xieworking day as manual work might be needed to reach the proper
detection of specied-or these scenarios TRESTIMA has human operators aiding the machine vision when
necessary. This is to ensure same good quality in virtually every condition. Besidetaththe process is
invisible to customer.

PICTURHE: SURVEYING A PARQUKIAGE FROM THE WEBOL)

2.3. Amount of pictures needed in a stand
As a rule of thumb we recommend to takeminimumof 10 pictures in each stand.

More picturesshouldbe taken when 1) forest isgarse, 2) foresis uneveror 3) forest is young with
averageDBH less than 12 centimeters. In these conditions the sample size from a single picture is often
only few trunks. Hence the overall sample sieed to be increased by taking more pictures.

TRISTIMA also calculates an automdtieast heighdistribution chart for each speceAs is true with all
measurements done with TRESTIMA also this chart becomes more reliable the more pictures are taken. We
recommend at minimum of ten pictures taken before using the chart in operational decision making.
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PICTURG: PROFILE OF A NATURGRESSTANDN ANNISHAPLAND
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3. TRESTIM®obile Application

3.1.Installing the software
TRESTIMaApplicationfor Android devices can be downloadiand installed through Google Pl&yore

Do the following:

1) Open Google Play Store from your device by clicking the i

2) Click the magnifier glassymbol to initiate search

3) Type i n “t rseaxh fieldneand selécbthe fohnel TRESTHslgplication

4) Select “Install?”

5) Follow the instructions on the screen throughout the installation process. You need to give
TRESTI MA permi ssion to access e.g. dexxice’s GP

properly.

3.2. Launching the application
- Launch TRESTIMA by clicking the:iq#
- Applicationopens and asks for credentigRicture6).
- Typeinyou TRESTIMAr edenti als and press "Login”

T il Ol 11:19
1.50 (ANDROID) estima Ltd. All rights reserved. Patent pending.

@TRESTIMA

demo

s 0000000

PICTURB: LOG IN SCREEN

In case this the first time you login to the application, a working network cdioreis required. After the
first successful login you can login also in offline conditibiosice the faint button on the upper left hand
side of the login screefhisopens the mainteance and settings menu where user can adjust parameters
such as post captungreview time and user heiglfused to make some calculations more accurate)
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4. Main view of the field recorder

observatiord| | text/image 5
test parcell 2 N

demo 3

F ’HE; :
Google BA: 27.0 m?,75td. error: 7.9% send queue:0 9

PICTURE: MAIN VIEW OF THE mMERRECORDER

After a successful login the application opens into nvégmv.

1. Name or number of the active stand

2. Selection of active parcel or working area

3. Active user name

4. Input fortree heights and widths

5. Input for free text andmages

6. " Own postition”: centers map to your own posit
7. Toggle map type.

8. Stand map: activetand highlighted with different color.

9. Upload queueshowsnumber of images and inputted data objects to be uploaded into server

10. Result button: shows real time basal area &mbr if availablePressing the button opens result

view.
11. Button for sample irage capturing with touch screen
12. Map. Pan&oom with sliding and pinching.

5. Selecting working area aadtivestand

While in the main view, press buttont@ choose desired working area/parcéhe application shows list of

parcels imported into TRESTIMAeb service (Seehapterll.1). After the selecting a parcel, the

application downloads the standbbre r s t o devi ce’ s | oc alPlease notetthgt al | o
if there are no parcels uploaded to the TRESTIMA web setvisdist is empty. Please refer thapter5.2.

Naming an active standn how toname the standand measure forest without predefinestand borders

| tadvssableto select the working area already while at the office in case bad or no network coverage in
the field.
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5.1.Active stand

Activestand is shown in map with a different coléctive stand is automatically selected based on your
own positionin the field allowing you to simply walk and shoot pictures while in the field. You can also
force an active stand by tapping its name.

All captured images and inputted data are always assignethéactivestand.

5.2. Naming an active stand
When measuring forest area withoakisting stand borderg,ou can simply give it a name and start
shooting pictures.

To do this tap the stand nam4doox at the upper left corner in main view (button Blext, type in a name
or number for the standYou camow shoot pictures and input data for the stand.

As TRESTI MA doesn’t know t he regiveniarelatibntd dmeehectaree a o f
You cardefinethe area laterin the web toolby double clicking corner points to the mapmark corner
points in the field as described amapter10.

6. Inputtingtree heights andliameters

TRESTIMA automaticadlytracts mediardiameterfor each species from the images takdiis number is
used by the system when calculatitige amount of trees per hectare.

TRESTIMA also trissdetermine the corresponding height for each spedigsitilizing the data it has of
previously measured similar forests. Especially in areas where TRESTIMA is not yet widely used the height
might not be available. In this case user has to either typelsing theobservation-button (button 4) or
measure it using TRESTIMyardstick as described ahapterMeasuring median trees

birch, 22 cm, 19 m

specie diameter
pine

spruce

PICTURB: INPUTTING DIAMETER ANBDGHT FOR BIRCH

In any case both diameter and height can be manually inputted by pressindpseevation-button from
the main view. The process goes as follows:

1) Press the observation button
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2) Select the specge
3) Select the diameteand/or height from the scrolling list
4) Press “Send” button when ready

The width/height observation is now done and will replace any value automatically calculated by
TRESTIMA.

In case of several observations or yardsticleasurementsre done for the samepecies theFRESTIMA
usesan average over all theputted values.

7. Inputting free text and images
Press button 5 to input free textual observations with optional images.

dead trees in the stand

dead trees in the stand

stand: 257 BA: 27.0 m?, Std. error: 7.9%

PICTURBD: INPUT FOR FREE TEXD @BSERVATIONAL G&S

- Typein text + press seng> Textual observation is recorded for the active stand.

- Type in text, select " i maegteithaninagephlservatoni$ mage +
recorded for the active stand.
- Sel ect 7 i ma gelihageobgenvation s resoedémidthe active stand.

Observational images and texts have no effect to the results of the stdmsl functionality is provided for
easy storage and association of notes and images to a stand. In a later phase these notes can provide you
with valuableinformation when further analyzing and refining the forest data.

8. Inspecting the results
While in the main viewpress button 8 to get a more detailexerviewof the inventory results.

The result paggPicturel0) showsresultsfor each specigseparately Flicking the screen to the right brings
visible the listing of inputs made to the stand. Flicking to the left shows information associated to the parcel
(if available.

10
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8.1. Resulsview (center view)

Calculated from 3 samples of which 100.00% are verified. Samples
received in total 3 pcs, ignored 0 pcs.

BA Stems DBH Height

e m2/ha pcs/ha cm m

pine 9.9 376 19 17

spruce 9.5 293 21 23
other 7.6 195 23 25

Tot. 27 864
Std. error: 7.9%

PICTUREO: RESULTS VIEW

- Information shown is based on the captured images and inputted tree width&height data which
have been sent to the TRESTIMA web server and calculated dnloese thereare items in the
send queue that information is not included in the results

Scroll the screen to thieft to see a list of notes and data you have inputted

8.2. Inputted dataleftside viewy
inputs for stand 257

observation, spruce, 21 cm, 23 m delete
observation, other, 23 cm, 25 m delete

observation, pine, 19 cm, 17 m delete

i

text/image, dead trees in the stand delete

PICTURHEL: INPUTTED OBSERVATIONS

- Youca del ete the items fealoent @”himexvti etwo btyh es eil teecrn.

8.3. Parcel datdrightside viewy

Scroll the screen to the right until you sedormation associated to the parcel on a white background. The
information is shown as it is when importitg TRESTIMA. The view is only visible if imported parcel
contained such data that could be parsed by the service.

11
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Kuvio Pinta- Paaryhma Alaryhma Kasvupaikkal. Maalaji
ala
42 6.5 Metsamaa Kangas Kuiva kangas, vastaava suo ja Kallio tai
varputurvekangas kivikko
Kuivatus  Aika Kehitysl. Metsikon laatu  Paapuulaji Saavutettavuus Pvm
0j.
Ojittamaton 0 Nuori Kehityskelpoinen, Manty  Myds kelirikon 01.01,2014
kangas kasvatusmetsikko hyva aikana
Osite Jakso lka PPA Runkoluku Lapimitta Pituus Puulaji Tukki-%
1 1 27 85 0 94 93 Manty 0
2 1 278 1.1 0 9.2 9.8 Kuusi 0
3 1 v o B 0 9.8 143 Rauduskoivu 0
4 1 22 05 0 95 136 Haapa 0
K-a/yht 26 11.2 0 9.4 10.0
Hakkuuv. Tapa Kiire Lisal Lisa2 Hoitov. Tyolaji Kiire Lisal Lisa2
1 Taimikonhoito 1-5v. 83 0
1 Ensiharvennus 6-10v. 0 0
2 Ensiharvennus 6-10v. O 0

Osin taimikkoa. Kuvion ldnsiosassa puuryhmien perkausta.

PICTURHE2: PARCEL DATA

- This view is readnly.
- The data is shown in the format it was imported to the system

9. Measuring median trees

In addition to inputting median tree heights and widths manuailyapter6), these caralsobe measured
by shooting picturedn case measureants are both inputted manually and measured by capturing
images, TRESTIMA uses average of these results in the calculations.

Measuring of metn trees is done by selecting one or more trees per each spibhgiebest represent the
average size of their spesié\fter suitable tree is found, TRESTIMA yardstick is attached to the trunk and
the tree is photographed for width and height measurement separately.

9.1. Choosing a median tree

Selecting a right sized medigree requires professional eye and experience especially when surveying a
forest with large diversity. With TRESTIMA, several trees of same speciesmaasged and the system
automatically uses the average of these measurements. This makes it teggiepoint the proper width

and height of each median tre#.is recommended to measure2trees for each specs¢o reach and
objective result for median tree.

12
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9.2. Usage of TRESTIMA yardstick
After a suitable median tree has been selected TRESTIMA ghrdstittached to tree by pushing the spike
i nt o t he Theumgperedge dbtherstick must me at 180cm height from the root.

It is advisible for the person committing the survey to measure in >
beforehand where the 180cm leveldabjective tohis/her own eye level. ¥

measure the distance from the ground.

When attaching the yardstick pay attention to these details so that botfi§
width and height images can be captured without having to move the
stick:

- Make sure that the height image can be captured :
0 Both treetop and yardstick have to be fully visible in the®
picture taken from 120 meters distance.
0 Height picture can be captured standing in the same
level as the tree root.
- I mages do n tapturéddmwarls direct sbnkght which
can” burn” the i mages.

PICTURE.3: ATTACHING
TRESTIM®PARDSTICK

9.3. Measuring width with TRESTIMA yardstick

1. Make sure the grdstick is attached to tree trunk at 180cm height measuring from top of stick to
the root.

2. Position yourself roughly 1-3m away from the tree.

3. By holding the phone in an upright positiand on aparallel IeveI to the mlddle of the stu(hs in
Picture14), Press the shutter key steadily K : : ' >
halfway down until you see the viewfinder
appear on the scraeand you heaaé¢ 0 Ay 3 €
sound

4. Make sure that the yard stick is fully visible in
the viewfinder and is symmetiadly positioned
in the picture.

5. Hold the phone steady and push the button all
the way down Captured image is shown in the
screen for few secondgi this point you can still
discard the image by pressing tth' —icon.

Yau can now move on to capture next sampléhe :
picture is stored to dgd : gidqleue and
be automatically sent to Trestima cloud for analysi ’ :

The sample is shown in the map wirsymbol PICTURH4: MEASURING WlDTH

13



9.4. Measuring height with TRESTIMA yardstick

1. Position yourself roughly 330m from the yardstick

2. By holding the phone in portrait positiand in the same
level as the center of the stick (sPécturelb) press the
shutter button carefully halfway down until you hear one ‘ itk
EOoOAYyIE aATyl -

3. Make sure that the yard stick is fully visible in the viewfind ?&y
and is symmetrically positioned in the picture. A | .

4. Hold the phonesteady and push the button all the way
down. Captured image is shown in the screen for few
secondsAt this point you can still discard the image by
pressing the' X’ —icon.

You can now move on to capture next sampthe picture is
stored to device’'s sending
to Trestima cloud for angsis.

The samfe is shown in the map withsymbol PICTURES: CAPTURINGEIGHT

10. Measuring area in the woods
Trestima allows users to tag area corner points in the field by
shooting downwards.

To tag an area corner poirdo the following:

1. Hold the phone steady on top of the chosearner point so that
the camera lens points directly downwards.
2. press the shutter button carefully halfway down until you hear
one¢ OAYyI¢E aATYyI
3. Hold the phone steady and push the button all the way down
Captured image is shown in the screen for few secortishis point
you can still discard the image by pressing‘tKe—icon.

The corner point is now stored and indicated in the map wislyrabol

When calculating result in TRESTIMA web service only the images within
the tagged araare includel. In the mobile report all images are always
used in the result.

PICTURE 6: CAPTURING AREA
CORNERPOINT

14
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11. Using predefined stand borders in Trestima
Predefined stand borders can be uploaded to Trestima web semigarious formatsAfter this is done
the stand borderdecomeautomatically isiblefor the mobile application as well.

11.1. Uploading stand borders to Trestima web service
demo

Forest inventory My info Data Log out

Forest Inventory

Parcel: No parcel
3 B

PICTURE7: UPLOADING PARCELTRESTIMWEB SRVICE

Log in to Trestima with your credentials at: www.trestima.conCustomers> Login

Press the ”"Wuytthoad parcel”

Select the format of your forest geometry files

Give parcel a name the parcel

Choose the proper files for uploadth the” B r o whsaittori.

Start the upload withthe” S e rbdtton.

Wait until the upload finishes. Ftargeparcels(> 100stand9 this can take up to ~10 seconds.

After the wupload is finished return to “Forest

O NOOAGWNE

You can inspect single stands from the list on the center of the screen or the parcel as dwhaié the
link below the Forest Inventory i t | e. Note that sometimes the calib
is a little off which can make the stand borders appeardclightly in a wrong position.

15



Troubleshooting

Our customer support ieachable during the office hours:

E-mail: support@trestima.com
Phone: +358 40 4846500

www.trestima.com

) TRESTIMA
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