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ABSTRACT

Since the era of the 4th industrial revolution has been ripe, the use of artificial intelligence(Al) based on massive data is beginning

to be actively applied in various fields. However, as the process of analyzing forest species is carried out manually, many errors are
occurring. Therefore, in this paper, about 60,000 pieces of Al learning data were automatically analyzed for pine, larch, conifer, and
broadleaf trees of aerial photographs and pseudo images in the metropolitan area, and an Al model was developed to distinguish tree
species. Through this, it is expected to increase in work efficiency by using the tree species division image as basic data when producing

forest change detection and forest field topics.
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NOl | Pine | 165 | 145 | 104 110 Gray
N0z | larch | 191 | 150 | 119 120 Code | Cll RO ¢ B Gl | g
NO3 Conifer 129 94 41 130 NO4 | Broadleaf | 198 235 97 140
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Table 4. Construction of Metadata of Forest Species Learning Data

[tem
No Type |Default
Name Context
1 Image Raw Image Data
_ . . Raw Image .
1-1 img_id Identifier String Y
1-2 img_width Raw Image Width | Number| Y
1-3 img_height | Raw Image Height | Number| Y
1-4 img_type Raw Image Type | String Y
_ . . Raw Image .
1-5 | img_coordinate Coordinate String Y
1-6 coordinates Raw Imaitge UL String Y
Coordinate
1-7 | img_resolution Raw Im'a s¢ Number
Resolution
_ . . Raw Image .
1-8 img_provied PROVORG String Y
1-9 img_time Raw Image Strin Y
8- Shooting Time 8
_ . . Raw Image .
1-10 img_winter Winter Check String Y
2 Annotations Annotati.on
Information
. Annotation .
2-1 ann_id Identifier String Y
2-2 ann_type Annotation Type String Y
. Annotation File .
2-3 | ann_file_type Type String Y
3 Provided PROVORG
Information
| 3-1 | provided nm | PROVORG Name | String Y
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S FRYFEES YEldth & XE09=2 200,000m, YEOZ
600,000m¥ o}5AIZl HHEAE ou]gitt.

QUSXs E& HI0IH 7|8t LHFHRIEA| MH|A 349

Z 258 oY 45
i % S58 HlolH 9 I55Y 35 dAA v
Fig. 29} o] 39419 5 HAE st AA &4 &
Aol et 1 AAE vhRste] 1EA9 sh5E HolEHE
TE5FATH3].
A Y =5E 185t 639 olkHold A ERF
7182 th3 Table 59 ZtH4l.
O AHF(NOD): AR &S F83it}. 9 At
95 71&oi% -2 G4 Hol= I = F-& gt
@ HGIEWN02): IHd5S Tty & AGArzol s
7]1&0]R 132 gio| Hol= O & FE5it,
3t ofF AL ol8st=tl ol AL FolA= I
& o] e H5h] el
® 71e AG(N03): AR, HH, AR 5 7|8
5 Fgstal F AR sl 71&od 4
Ao Hol= g H-E3ict.
@ ZAF(N04): EF5E FEotal 1 5 F4lo] ofd 5=
I AAE 71208 FEoh I8 Z36HA] =Tt
® = E7HN0B): % #=o] E7Fse A oA &
59, 29X, 189% 52 =T
® H] 4F1(N09): 4Hg 2| 9jo] opd o= Tl FA,
HARR]|, FAA 55 EZIh
Fine annotation< A9 FAE EF5t= olHolA
oM QGIS(Quantum GIS}E ©]&3dto] F&F3ITt. o
Table 62 4% S 20 i3t ojkHo]A ofAloltt.
Coarse annotation A Wi EFE 1§k oj=do]
Holn ZTfE 7|9t AlAFS B9l Zdstioh

N

(
s

flo 4

i
9

3. M3 +F HOIH &8 USKs 22 N

3.1
A 5% AR BDS AT Aol WA 229 2
A B W T A 55 48 doleo] 43}

1. Data Acquisition / 2. Non-Identification & . -
[ Refinement Annotation / Labeling 3. Data Quality Verification
1_1. Data Acquisition Data Design Data Verification
=' 2_1. Object Class Design 3_1. Image Data Verification

1_2. Data Refinement

(Duplication / Fault Deletion)

2_2. Metadata Design —

3_2. Annotation / Labeling
Data Verification

Data Processing

3_3. Expert Verification

v

2_3. Data Refinement

2_4. Annotation / Labeling |«

Fig. 2. Construction Procedure of Learning Data



350 MEXM|SS=2X/AZEY0N L H0|E S 113 H8=(2022. 8)

Table 5. Data Annotation Classification Standard for Forest Species Learning Data

Code Class Annotation Classificaion
NO1 Pine

NO02 Larch

NO03 Conlfier

NO4 Broadleaf

NO8 N/A

NO09 Non- forest

Table 6. Fine Annotation Data Result (Example)

Annotation Result

Aerial Image (25cm)

2
. -

Category Classification

.‘

Creation of Learning Image Set Categories

Pine

Larch

Conifer

\
Broadleaf

*Create Numerous Features (Polygons) within a Single Image
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Table 7. Learning Model Comparison

Model

Specification

DeepLab V3+
in PASCAL VOC 2012 Data Set.

- DeepLab, initiated in 2015, Use Atrous Spatial Pyramid Pooling to Enhance Accuracy
- Later, it Developed to DeepLab v2, v3. In 2018, DeepLab v3+ Showed High Performance of 89% mIOU

- U-Net with U-type encoder-decoder structure is announced, and more sophisticated prediction is possible

U-net through gradual restoration of information on loss due to spatial dimension reduction in encoder structure

through skip-connection in decoder structure.

Cityscapes test data set.

- HRNet-OCR, which showed high performance in 2020 semantic segmentation, achieved 85.1% mIOU at

HRNet-OCR
- Rather than learning every attention mask of fixed scales, HRNet-OCR selected hierarchical method that
learns relative attention mask of adjacent scales.
SegNet - Decoder network that is related to encoder network according to the final pixel classification layer exists.

- Encoder network consists 13 convolutional layers.
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Table 8. Performance of Backbone Model (Unit : %)
Indicators Resnet Mobilenet Xception Efficientnet Ensemble
Accuracy 92.484 93.857 92.627 89.186 93.957
mloU 66.077 75.39 72.275 62.91 74.835
fwloU 87.964 89.569 87.696 82.464 89.799
Table 9. Accuracy Performance of Backbone Model (Unit : %)
Items Resnet Mobilenet Xception Efficientnet Ensemble
Pine 86.242 86.109 84.632 72.326 86.576
Larch 85.093 87.098 85.064 75.276 87.243
Confier 87.012 89.151 87.341 81.111 90.112
Broadleaf 95.433 96.798 95.675 95.001 96.566
Non-forest 94.983 95.738 95.122 91.99 96.469
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