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Research on Forest Plot Survey System Based on Visual Odometer

CHEN Panpan' FENG Zhongke' FAN Yongxiang' GAO Xiang® SHEN Chaoyong'
(1. Precision Foresiry Key Laboratory of Beijing, Beijing Foresiry University, Beijing 100083, China
2. College of Science, Anhui Agricultural University, Hefei 230036, China)

Abstract; The visual odometer technology was used to restore the posture of the continuous photographic
sequences. The sample-plot survey system was constructed based on the images of the restored posture.
The system can estimate the position and DBH of the sample trees in the sample-plot by recovering the
image posture scale, defining the plot coordinate system, and sample tree marking. Totally 12 circular
sample plots with radius of 7.5 m were continuously photographed to obtain the image sequence. And
then the obtained image sequence was processed with the constructed sample plot survey system to
measure the position and DBH of the sample trees. The results showed that the deviations of estimated
values of sample tree position of the plots in the x-axis and y-axis directions were 0. 04 m and -0.03 m,
respectively, and the root mean square error (RMSE) was 0. 21 m and 0. 17 m, respectively. The BIAS
and RMSE of the estimated DBH were 0.09 ¢cm (0.51% ) and 0. 88 cm (5.03% ), respectively. The
results showed that the visual odometer technology had a great potential to restore the image posture and to
use the non-point cloud method to estimate the tree position and the breast diameter from the picture by
plot survey method.

Key words: forest field sample; visual odometer; inventory system; tree position; DBH
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Fig.1 Essence of visual odometer
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Fig.6  Chessboard used for building plot coordinate system
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Fig. 8 Tree position and breast diameter estimation problem
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12 20 A 17.02 1.50
3.2 XWHE

KK HE R IR Osmo B 48 = G AHHL, 1%
fEIRRER 7 1/2.37 CMOS, ZARNLEA B i /s (254 5%
B RRE AR OL I OB E A BN = ALY
fan &, PHam ks B ik +0.005°, il Matlab
2014a B F, I 3K IEACRR E WL MARBLBEA TR AE , BT
ARBARNLIN Z: K A8 R AR 2 s

R T 55 UE AR b A B R G Al T R S
RS 1 I AR RO £ WA A M2 225 (8, ST
AL B P 4l (SN ALK 5 B A2 TR BB ) 7 A
BLEAE NN B S0, A SO 22 (BIAS) |
Y7 MR 1222 (Root mean squared error, RMSE) A%
2% (relBIAS ) K AH X 34 )5 #R 1% 2% ( relRMSE ) %f



172 YA A IR = ¢ 20194
R2 BENASIREHRRE
Tab.2 Experimental result for camera calibration of intrinsic parameters
IR/ R R L ENEEL VLSS A
ky ky ks P P2
(3008.4,3014.6) (1922.7,1057.5) 0.088 2 -0.2022 0.0907 -0.0025 -0.003 4
FMMEHEATIEAG , HA TR A0 ®3 UAMEBITENEE
n Tab.3 Accuracies of tree position m
Z; (% = ;) e . v
By = f (13) FRLL RMSE BIAS RMSE BIAS
1 0.32 -0.02 0. 08 0.02
2 0.02 0 0.24 -0.08
(14) 3 0.22 0.01 0.18 -0.08
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Tab.4 Accuracy of DBH estimations using

forest survey system

Fe#bS  RMSE/cm  relRMSE/%  BIAS/cm  relBIAS/%

1 0.91 4.90 0.44 2.33
2 0. 67 3.13 0.08 0.35
3 0.59 3.88 0.13 0.88
4 0.47 2.50 0.16 0.85
5 1.16 6.82 0.63 3.67
6 1.08 6. 68 0. 87 5.35
7 0.85 4.01 -0.25 -1.18
8 0. 89 5.19 0. 36 2.07
9 1.04 7.02 0.39 2.65
10 0.84 4.89 0.24 1.42
11 1.04 6.42 -0.95 -5.85
12 0.84 4.92 -0.71 -4.17

Ty 0.88 5.03 0.09 0.51
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