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Application of Decision Tree Algorithm for Automating Public
Survey Performance Review
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{Abstract)

The current public survey performance review extracts samples according to the set
screening ratio, and examines the extracted samples to determine the suitability or
inadequacy of the survey performance. The examiner directly judges the survey
performance submitted by the performer, and extracts it in consideration of various
field conditions and topography for each subject. However, it is necessary to secure
fairness in the examination as it is extracted with different extraction methods for
each subject and the judgment of the examiner. Accordingly, in order to automate
sampling for public survey performance review, the detailed sampling criteria of the
reviewer were investigated to prepare a volume calculation table, and the automation
of sampling using Python was studied. In addition, by reviewing items that can and
cannot be automated, the application of the automated decision tree algorithm of
sampling was reviewed.
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Table 1. Performance Review Sampling Ratio
Category Ratio
1) Control point
2) Bench Mark 50%

3) Photo control point

4) Topographic Status Map

5) Aerial photograph

6) Digital Thematic Map

7) Numerical map

8) Underground Facilities Maps
9) Numerical elevation data
10) 3D Geospatial Information
11) Indoor spatial information
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Fig. 1 Percentage Graph of Public Survey Types
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Table 2. Examiner’s detailed criteria

Detailed criteria
Underground Facilities INDEX
20%
1) All extensions less than 1 km
shall be judged.

2) Examine all work methods
in the field.

3) When examining a large area,
the overall trend is examined

Classification

Sampling Darget

Extraction Ratio

Sampling Method
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Fig. 2 Decision Tree Algorithm
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Table 3. Trainng Data
Existing
Total Actual . Unknown . - Number .
Area | map sheet length | Measurements Exploration Foundations Scouting Fgun:g:t‘iizr:ls Facilities Connections extraction
202300301 | 2035.36 0.00 0.00 0.00 1833.27 202.09 131 2 1
202300302 [ 1199.28 0.00 0.00 0.00 966.70 232.58 69 2 1
202300303 | 1192.39 0.00 0.00 0.00 1068.05 124.33 130 2 0
Saer‘;zl 202300304 | 1281.40 0.00 0.00 0.00 | 1160.69| 120.70 94 3 0
202300305 | 232.48 0.00 0.00 0.00 232.48 0.00 20 2 0
202300306 | 366.01 0.00 0.00 0.00 366.01 0.00 20 1 1
202300307 | 709.28 0.00 0.00 0.00 671.17 38.10 9 1 1
Table 4. Test Data
Existing
Total Actual . Unknown . - Number .
Area | map sheet length | Measurements Exploration Foundations Scouting Fgunr]fg:t‘iizrrl]s Facilities Connections extraction
202300101 | 431.47 431.47 0.00 0.00 0.00 0.00 2 1 1
202300102 | 1187.36 1187.36 0.00 0.00 0.00 0.00 1 3 1
202300103 | 210.65 210.65 0.00 0.00 0.00 0.00 2 4 1
if:;e 202300104 | 181.64 |  181.64 0.00 0.00 0.00 0.00 1 1 0
202300105 | 489.84 489.84 0.00 0.00 0.00 0.00 4 1 0
202300106 | 208.85 208.85 0.00 0.00 0.00 0.00 3 4 1
202300107 | 1235.68 1235.68 0.00 0.00 0.00 0.00 3 4 1
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Fig. 6 Automated Classification Model Flow Chart
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Table 5. Test Data Model Results

Classification Geoje Data
Accuracy 0.96
Precision 0.90

Recall 1.00
F1-Score 0.95




Table 6. Sample Comparative Analysis

oR

. Extraction

Method Extraction length(m)
judgment extraction 3.274
Automation 6.794

classification model
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