202543 &k Lok 2= i 556 4 43 W)

doi:10.6041/j. issn. 1000-1298.2025. 03. 006

ZIEBRRIEYWREMERT RERT X

1,2 SNTEN >, 1,2 A oo o 3 SN e 3
R x| F RHEE BEXE Kk '
(1. bzt polk K22 T 24 8%, dbat 1000835 2.3k £ A B H L s2 5=, db st 1000835
3. EfR R E B SRR TR, JtaT 100083)

WE: fEEYW 2R SRS RE T, 4 L2 AL RS S OUE Y R BUAE B R 25 R4 B LR STV H = BRI
R o A SCEE X AR A AL BRI T Sl 2 [ 25 SR B2 OC B X AL, SRS A () 2 3t 9 R 1 00 A R E I 220 B £ Ak 3R R R AR 4
I, BETHHE T IR BE AL W B ARBL FRELLAM AL (206 3 A AL B4 [ i 2 22 R B IR A A R OT e T, T JRe Ak TR v
(6] B 8 ( Precision time protocol, PTP) T~ & I 5% K 5 () IF 8] [/] 25 5% 4R A 5%, 2% M0 22 6 5 A4 £ SR % 1 16 [ 20 OF: 47 R 4
TR, S BUAR G5 M AL R 58 A W 3 T 20 4 AR R A 1) IF IR ] A5 R o B0 2R 8 1 I 1 ) 20 A AR, R AT T i
72 h AR, 45 AL RS BT B 5 I AR R SR (A ) 5 B A 1 — PTP IRl ( 32 ) 22 gl e e ] 2 R 22 24
IRIGTE 132 ns LU, IV BB TE 286 ns LA o 35X — S5 R R, I ] ) 20 4R 22 4 B AR b BER 5 3 R AR W kA7
SREERY FESER A UEAT T 100 YOS LUE M R AR E M AT M, R RW ARG AR NIRRT BR PRI T R
BRI R RE Y BE L RE 05 15 A2 Hh 58 MG 2 R AR AT 55 TR I 18] [l 25 B9 26 1 T, 2% 1% B 0 o 2 I Al 552 B I 2 fih %2, SR 4R i (1]
WZERITE 1 ms LN o % R G TERR E P A1) 251 58 J7 101 4 G Al Az 7 19 92 bR F 75 5K
KR PTP; YR WA [F; 216848

FRESZES: S761.3 XHkARIRAD: A XEHS : 1000-1298 (2025)03-0058-09 OSID

Multi-sensor Crop Phenotype Time Synchronous Acquisition Method
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Abstract; In the synchronous acquisition of crop multi-source information, integrating multi-source
sensors to realize the synchronous acquisition of crop phenotype information has become the current trend
of crop phenotype acquisition. Aiming at the key problem of dynamic synchronous acquisition in
unstructured environment, in order to accurately and synchronously capture the multidimensional
phenotypic feature data of crops at a specific time, a fixed multi-phenotypic trait imaging unit device was
designed based on depth camera, binocular camera, thermal infrared camera and multispectral camera.
The research on time synchronization acquisition of sensor data was carried out based on precision time
protocol (PTP), broke through the time synchronization parallel acquisition technology of multi-source
heterogeneous sensors, and realized the time synchronization acquisition of multi-dimensional imaging
characteristics of crop phenotypes in unstructured environment. For the time synchronization and stability
of the system, a continuous 72 h test was carried out. The root mean square error of time synchronization
error between the system clock of the timing board of each sensor (slave clock) and the 1 —PTP clock of
the timing board ( master clock) was less than 132 ns, and the long-term jitter was less than 286 ns. This
result showed that the time synchronization error met the technical requirements. In order to evaluate the
stability and reliability of the system, totally 100 experiments were carried out on crops with high intensity
continuous sampling. The results showed that the system showed good stable performance in the whole
experiment process, and can stably complete the continuous acquisition task. Under the condition of time

synchronization, each sensor was synchronously triggered by the timing board, and the acquisition time
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error was controlled within 1 ms. The stability and dynamic performance of the system met the actual

needs of agricultural production.
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