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Katam Technlologies has developed a cell phone application (app), “Katam Forest”, for
determination of the stem diameter at breast height (DBH). To get a third-party investigation
of its conformity with measurements by using a caliper, RISE was hired. RISE is an
independent, Swedish state-owned research institute providing objective investigations on a
scientific basis.

A cellphone compatible with the app was provided by Katam. The installed version of the app
was develop-5acf300d. The manual measurements were performed with a computer caliper
from Haglof. In total, 150 stems were measured out of which 50 stems from each specie; Pine
(Pinus sylvestris), Spruce (Picea abies) and Birch (Betula spp.) respectively. The breast height,
which is defined as 1.3 meters above the ground, was estimated by knowing this point on the
chest and standing close to the stem.

The data was collected in 9 different stands. Pictures from each stand can be found in
Appendix 1. The number of stems measured in each stand for the different species is shown in
Table 1.

Table 1. Number of measured stems for each stand and specie.

Specie | Stand 1 | Stand 2 | Stand 3 | Stand 4 | Stand 5 | Stand 6 | Stand 7 | Stand 8 | Stand 9
Pine 13 12 12 3 3 4 3 0 0
Spruce 0 2 0 1 13 16 18 0 0
Birch 0 0 7 16 0 1 2 15 9

The DBH of each stem was determined three times with the app by walking approximately the
same route and perform three different recordings with the camera according to the
instructions in a user manual provided by Katam, see Appendix 3. The DBH used as reference
was achieved as the mean of two DBH measurements achieved by cross calipering. When
running a play-back of the movies achieved with the app, results with obvious errors were
excluded, those errors consisted typically of two small diameter stems that had been
interpreted as one large diameter stem.
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In the evaluation of the result, each individual result from the app was compared to the
reference DBH. No consideration was made upon how individual errors might cancel each
other when estimating the volume of a stand, instead each individual measurement was

considered.

The presentation of the results is made for each specie separately. In Table 2 the root mean
square error (RMSE), average deviation, and mean absolute error (MAE) between the DBH
determined with the app and the caliper is given. The negative numbers for the average
deviation implies that a smaller DBH was determined with the app than with the caliper.

Table 2. RMSE, average deviation and MAE for the DBH determined with the app in comparison to the

manual measurements.

Specie RMSE (mm) Average dev. (mm) MAE (%)
Pine 19 -9 6.5
Spruce 26 -14 9.5
Birch 15 -1 8.4
In Figure 1 to Figure 3, each DBH determined with the app is shown asa for the three

considered species. In addition, a solid line for
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Figure 1. DBH for pine measured as reference and with the app. The solid line corresponds to
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Figure 2. DBH for spruce measured as reference and with the app. The solid line corresponds to
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Figure 3. DBH for birch measured as reference and with the app. The solid line corresponds to

The spread in determined DBH between the three different recordings of the same stems,
presented as a standard deviation, can be found in Table 3. It is important to notice that this
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shows only how consistent the app was in the determination of the DBH of the individual
stems.

Table 3. Standard deviation for the determination of the DBH of individual stems with the app.

Specie Standard deviation (mm)
Pine 9
Spruce 11
Birch 9

Further analysis can be performed by considering the complete dataset which is found in
Appendix 2.
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Appendix 1

Figure 4. Stand 1.

Figure 5. Stand 2.
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Figure 6. Stand 3.

Figure 7. Stand 4.
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Figure 8. Stand 5.

Figure 9. Stand 6.
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Figure 10. Stand 7.

Figure 11. Stand 8.
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Figure 12. Stand 9.
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Table 4. Measured data for Pine.
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Table 5. Measured data for Spruce.
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Table 6. Measured data for birch.
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