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Figure 1. Location of Study Area in the District 1 of Dr. Bahramnia Forestry Plan.
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Figure 2. Ground Truth Distribution Map of Sampled Tree Species.
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Table 1. Frequency of Tree Species in the Ground Truth Map.
sl ke ! PESTR Y
Number Scientific Name Tree Species

46 Carpinus betulus e
53 Acer velutinum 13l
36 Parrotia persica o]
24 Fagus orientalis o
20 Alnus subcordata C
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Table 2. Error Table of Maximum Likelihood (4 Main and Avrtificial Bands).

(s y3) 5,8 Cmn (Lzy3) oS 55 Comn laas
User Accuracy Producer Accuracy Species
60 100 i
100 40 el
0 0 s
0 0 S
100 66.67 X
60 100 o

(o gos Gl 5 ol Wb £) 3 Ogy bl ST o, K1 gl dgokr ¥ g
Table 3. Error Table of Maximum Likelihood Without Filter (4 Main and Artificial Bands).

(Azy3) 5,8 Cmn (Lzy3) oS 55 Comn laas
User Accuracy Producer Accuracy Species
50 100 o
75.00 37.50 el
00.0 0.00 o
0.00 0.00 5 a0
60.00 50.00 |l
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Table 4. Error matrix of SVM Classification Map (4 Main and Artificial Bands).

(Ground Truth (Percent) .. <ol

Il ) Ko ss k! o (class) il

0 0 0 2.46 17.42 S
15.04 6.32 48.93 20.65 3.93 P
5.15 4.52 42.25 36.16 20.79 Ko s
15.57 42.06 2.14 21.88 9.55 Sy
64.25 47.10 6.68 18.86 48.31 |l

(8 gos Sl 5 ol Ll £) Oty Sl bl @2, S b Db ki M5 5 )l Comeo =0 Jpur
Table 5. User and Producer Accuracy of SVM Classification Map (4 Main and Artificial Bands).

(s y3) 5,8 Cmn (Lo y3) oS 55 Coms laas
User Accuracy Producer Accuracy Species
80.87 1742 S
3351 2065 kil
23.69 4225 o
46.64 42.06 S
37.35 64.25 3l

aliue (S 45 gazme b Cald ST o, 8 51 Jool 2B LIS o b g S o Ol - Jr
Table 6. The Overall Accuracy and Kappa Coefficient of classified Map by Maximum Likelihood Algorithm with
Different Bands set.

L;;M)‘.;LJ‘-UL.‘\P}W

(Wl 8) Lol glasily cals sla-

Main and Atrtificial Bands Set Main bands Maximum likelihood
Overall Accuracy
051 020 LS 2
Kappa

wcilisee (S 48 sazme b DLty s edle o2y S sl 2 51 ool a2 LIS o b 5 S o Ol -V Jdx
Table 7. The Overall Accuracy and Kappa Coefficient of Classified Map of SVM Algorithm with Different Bands.
) L;La‘ JJLZ 48 gasen (.Lv\.v ¢) L;La‘ 5&.&. QL?L..I.J J\‘éj..v V,:J:LA

Main and Atrtificial Bands Set Main bands SVM
(-La;é) JlS Coeo

3742 3227
Overall Accuracy
02 012 LS 2
Kappa
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Figure 3. Map of Maximum Likelihood Algorithm from the 4 Main and Artificial Bands.
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Figure 4. Map of SVM Algorithm from the 4 Main and Artificial Bands.
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Abstract
Identify tree species and tree composition mapping are playing an important role in making

optimal decisions for the forest's ecosystem management of large areas. Capability investigation
of different remote-sensing sources, such as aerial digital images for forest resources is
considered as an alternative method for ground surveying in recent years. Remote-sensing data,
especially digital aerial images with high spatial and radiometric resolution could be a useful
tool to identify tree species. By traditional pixel-based methods, classification the pixels of
images can be done the different algorithms. Traditional digital classification methods such as
the maximum likelihood algorithm are the most common methods based on pixel-based
classification. The use of modern classification algorithms such as a non-parametric support
vector machine algorithm is essential to compare their performances.
Background and objectives: According to a few studies to examine the capability of these
images in the urban forests and reforestations in the northern Iran, and lack of a research about
evaluating the capability of Digital aerial images to identify tree species in the Hyrcanian
mixed forests, The aim of this research is an investigation of capability of UltraCam-D aerial
digital photos to identify tree species in the Hyrcanian mixed hardwood forest, district 1 of
Shastkalate forest in Gorgan and comparing two pixel-based algorithm, i.e. the maximum
likelihood and support vector machine. There are several ways to extract information from this
type of image.
Materials and methods: a ground truth map of 128 trees species was provided by registration
of their position with DGPS. Identification and classification of tree species were done using
original and processed bands s using pixel-based method of maximum likelihood and support
vector machine algorithms Accuracy assessment of classified maps was done with use of 25%
of the ground truth samples.
Results: The accuracy assessment of filtered classified maps showed the classified map of the
maximum likelihood algorithm had the overall accuracy and kappa coefficient of 63.63% and
0.51, and support vector machine algorithm had 42.37% and 0.2, respectively.
Conclusion: By comparing the results, it is exposed that the pixel-based classification method
has not been effective relatively in identifying tree species due to the salt and peppery effect or
without using of the auxiliary data (slope, elevation, etc.) in the classification process. The use
of other methods such as object classification method based on identify of tree species will be
recommended. In addition, the capability of images should be examined in different forest
conditions.

Keywords: Identify Tree Species, Digital Images Aerial, UltraCam-D, Mixed Hardwood Forests,
Maximum Likelihood
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