5\ EAOE AR 2 S41 PP LA R 7 23

ETHRMEENENFHFS T T ARSI
_JI_}:TI #}—’]‘gﬁ 1,23 7)17"1:’,22;;,6_\17;511_ 1,2,3 —E—I]é}r_)’,}[: 1,2,3 :]'-;]‘j_aﬂél ﬁ&f\4

(L. WiV RN L FEZERE, AU 3100185 2. WL FMEREZH AR E A=, FiM 310018; 3. fOEFHHAE
T L R B S a3 R SEED, Bid 310018; 4. 23 J\IENLZE AHIRAR, I 313300)

WE: Hur B EF RN KN L Em. NIRETRIET B AR RAUERS R, [FR R
RS BITFRFITME, ASOFRE 7R THRIME S BTHF ST T B8 sLE, HIRRE—MENH
HERINTT % R ER 18 B AAE WL A8 W M 17 2235 5 RIESE MR I3 AR X T R Sk, SR 51— A2 & J )
FAH I AT b s — BT B — BT DL BT ST A G A S MR FMAE . A FAKCE R
AR BUE AR . SRISEE R R: (1D B—BT ALK 7 MBS WA F A R, EHG 2 X0 48
M) — s R—BATH SHF S B AR AR, R OB R R Xt 2037 32 4 mUEUAE A-scan
ARG (2) B—ATHEEKTT ) S EAPATR, X ENER S 70%, 2R EHR & 30%;: H—
VIHELE K i H S MR E R, 22X 60%, 2 m BB 40%. (3) BATHEITHIA SRR J7 W
H5M&FATR, SXHHLEE S 71%, 2 EEB Y 29%; BTHE 5714 G5 K77 17 B 5002 5 H
i, EXHZEEB Y 90%, 2AEBY 10%. GREW, HBH BB T7 m A K IERTZ 7717
HEER, RHEIAAE R G 2 RN R E; BITH ST A AN T 1P 26 R FEEOR, 4R
HiyET AR 2 PRI B H AR S s AR o R e b i P R B, 45 3110 MG R 22 . ARt
FER IR EAT A 5 T HER AL R 9 BR 228 g R S BT AR

R BT B BATHE WA R

BRI« 225 2T BIGHT IR 95 SR 5 PR T et

2664



5\ EAOE AR 2 S41 PP LA R 7 23

Experimental Study on Underground Imaging of Moso Bamboo Shoots and
Bamboo Whips Based on Ground Penetrating Radar
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Abstract: At present, the detection of moso bamboo shoots is almost completed manually. In order to improve the
efficiency and accuracy of exploring moso bamboo shoots and diminish the experience threshold of bamboo farmers
in exploring moso bamboo shoots, underground imaging experiments of moso bamboo shoots and bamboo whips
based on ground penetrating radar (GPR) were carried out, with the purpose of developing an automatic detection
method of moso bamboo shoots. The experiments were conducted in Lingfeng Temple Forest, Anji, China. Single
variable principle and correlation analysis were used to compare the imaging correlation of single moso bamboo
shoot, single moso bamboo whip and the combination of moso bamboo shoot and bamboo whip with the detection
line at different included angles and different horizontal tilt angles. (1) When a single moso bamboo shoot is in the
horizontal direction and at different angles from the detecting line, the image is Hyperbola or half of Hyperbola.
When a single moso bamboo shoot is at a different angle from the horizon, the larger the tilt angle, the image
gradually changes from Hyperbola to point or only has echo response on A-scan. (2) When a single bamboo whip
is horizontal and parallel to the detection line, the Hyperbola image accounts for 70%, and the point image accounts
for 30%. When a single bamboo whip is in the horizontal direction and perpendicular to the detection line, it is 60%
in Hyperbola and 40% in point image. (3) When the combination of moso bamboo shoot and bamboo whip is
horizontal and parallel to the detection line, the Hyperbola image accounts for 71%, and the point image accounts
for 29%. When the combination of moso bamboo shoot and bamboo whip is horizontal and perpendicular to the
detection line, the Hyperbola image accounts for 90%, and the point image accounts for 10%. The results show that
when the bamboo shoots or bamboo whips grow in the horizontal direction and are perpendicular to the detection
line, the images generated by GPR show the most significant Hyperbola. The larger the tilt angle of the combination
of moso bamboo shoots and bamboo whips relative to the horizon, the less likely it is for GPR to detect targets and
form images. In the detection process, the greater the distance between the antenna and the ground, the worse the
image effect. This study can provide theoretical reference for image analysis and improve the efficiency of detecting

moso bamboo shoots and bamboo whips.
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