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Fig. 1 Observation day of UAV and actual survey.
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Fig. 2 Outline of field.
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Table 1 Cultivation conditions.
B BiE E-1]
sux| am |FHER | BEE Heee GRe| | BRA [NEAE | DBEEE] LB | RaW
(B/B) | (R/H) | (B/B) | (eN/m*) | | (A/B) | (gN/m?) (B/R) (B/H) (BA/8)
1 SEHESH| 3/15 4/10 4/4 3.0 6/13 3.0 6/11 7/10 8/10
2 |ASShR] 3/15 4/10 4/4 3.0 6/14 3.0 6/13 7/11 8/14
E] aEhY) 3/15 4/10 4/4 3.0 6/30 3.0 6/19 7/16 8/19
4 | ATEEH| 3/15 4/10 4/4 3.0 6/13 3.0 6/11 7/10 8/10
5 |A&ShHMa| 3/15 4/10 4/4 3.0 6/14 3.0 6/13 7/11 8/14
6 aveRn) | 3/15 4/10 4/4 3.0 6/30 3.0 6/19 7/16 8/19
7 STBEH| 42 4/23 4/18 0.0 6/30 3.0 6/16 7/12 8/12
8 |AsHEDH| a2 4/23 4/18 3.0 6/30 3.0 6/16 7/12 8/12
9 |AaTHEDH| 42 4/23 4/18 6.0 6/30 3.0 6/16 7/12 8/12
10 [As&shha]| 42 4/23 4/18 0.0 6/30 3.0 6/17 7/14 8/16
11 | s&chda| 472 4/23 4/18 3.0 6/30 3.0 6/17 7/14 8/16
12 | A&chda]| 472 4/23 4/18 6.0 6/30 3.0 6/17 7/14 8/16
13 [aseAhYy 4/2 4/23 4/18 0.0 7/2 40 6/25 7/19 8/24
14 [aTEehY 4/2 4/23 4/18 3.0 7/2 1.5 6/25 7/19 8/24
15 [aZEehY 4/2 4/23 4/18 6.0 7/2 1.5 6/25 7/19 8/25
16 |3 3BEH| 42 4/23 4/18 0.0 6/30 3.0 6/16 7/12 8/12
17 [ S&BEH| a2 4/23 4/18 3.0 6/30 30 6/16 7/12 8/12
18 [ SaBEH| 472 4/23 4/18 6.0 6/30 3.0 6/16 7/12 8/13
19 [AsZhf] 472 4/23 4/18 0.0 6/30 3.0 6/17 7/14 8/16
20 |5&ChHA /2 4/23 4/18 3.0 6/30 3.0 6/17 7/14 8/16
21 | AsSChR| 42 4/23 4/18 6.0 6/30 3.0 6/17 7/14 8/17
22 aiehY 4/2 4/23 4/18 0.0 1/2 3.0 6/25 7/19 8/24
23 akehY 4/2 4/23 4/18 3.0 1/2 3.0 6/25 7/19 8/25
24 avehY 4/2 4/23 4/18 6.0 1/2 3.0 6/25 7/19 8/25
25 | ASdkESH| 4/23 5/14 5/8 1.5 7/2 3.0 6/27 7/22 8/22
26 | ATHEEH| 4/23 5/14 5/8 3.0 7/2 3.0 6/27 7/22 8/22
271 | Aa&ihh| 4/23 5/14 5/8 3.0 7/2 3.0 6/29 7/23 8/27
28 | ASSChHR| 4/23 5/14 5/8 1.5 7/2 3.0 6/29 7/23 8/27
29 | avehy| 423 5/14 /8 0.0 7/15 3.0 1/1 8/2 9/8
30 | avehAy] 4/23 5/14 5/8 3.0 7/15 3.0 1/1 8/2 9/8
31 | AcHESH| 4723 5/14 5/8 1.5 7/2 3.0 6/27 7/22 8/22
32 | A&BEH| 4/23 5/14 5/8 3.0 7/2 3.0 6/27 7/22 8/22
33 | As&Chd| 4/23 5/14 5/8 3.0 7/2 3.0 6/29 7/23 8/27
34 | A&Sha| 4/23 5/14 5/8 1.5 7/2 3.0 6/29 7/23 8/27
35 | aiehy| 4/23 5/14 5/8 0.0 7/15 3.0 7/7 8/2 9/8
36 | aiehy| 4/23 5/14 5/8 3.0 7/15 3.0 7/1 8/2 /8
37 | AEEESH] 5/20 6/3 5/28 1.5 7/17 3.0 7/14 8/4 9/10
38 | SSEESH| 5/20 6/3 5/28 3.0 7/17 3.0 7/14 8/4 9/10
39 | 5ETHA] 5720 6/3 5/28 3.0 7/17 3.0 7/15 8/6 9/12
40 |S&EZHh| 5/20 6/3 5/28 1.5 7/17 3.0 7/15 8/6 9/12
41 akEHh) | 5/20 6/3 5/98 0.0 7/23 30 7/18 8/8 9/14
42 | avehY| 5/20 6/3 5/28 3.0 7/23 3.0 7/18 8/8 9/14
43 | AEBEH| 5720 6/3 5/28 1.5 7/17 3.0 7/14 8/4 9/10
44 | ASEESH| 5/20 6/3 5/28 3.0 1/17 3.0 7/14 8/4 9/10
45 | 5&ThR| 5/20 6/3 5/28 3.0 /17 3.0 7/15 8/6 9/12
46 | A=Cha| 5720 6/3 5/28 1.5 /17 3.0 7/15 8/6 9/12
47 | avEARY | 5/20 6/3 5/28 0.0 7/23 3.0 7/18 8/8 9/14
48 | aveEh)| 5/20 6/3 5/28 3.0 7/23 3.0 7/18 8/8 9/14
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Fig. 3 Correction of NDVI (correlation between Yubaflex2.0
value and NH-7 value).
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Radio-controlled electric-powered multicopters have become extremely useful as low-cost unmanned aerial

vehicle (UAV) with a camera or sensor for proximity remote sensing. Crop growth management is an important use

of remote sensing. Particularly for rice, a key crop in Japan, remote sensing is useful to support management for
y: y

increased yields, optimum harvest time forecasting, and improved eating quality. Observation and prediction have

been conducted for wide areas using aircraft and satellite remote sensing. We used a small UAV for growth

monitoring of rice: details of growth were monitored using high temporal-spatial resolution images. Then we

produced rice growth estimation models. Additionally, structure from motion and multi-view stereo (SEM-MVS)

software was used to create ortho mosaic image and crop surface models (CSMs). We used it to monitor rice growth.

Observation results revealed details of rice growth differences, which derive from cultivation conditions. Rice growth

estimation models yielded good results. We infer that rice production management of techniques such as fertilization

can be done using methods used for this study.

Key words : small UAV, proximity remote sensing, growth management, SEIM-MVS, CSMs
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