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Monitoring vertical density profile (VDP) of oriented strand board
by computer vision

Zhou Jipeng Li Wanzhao Hong Wujun Hong Pingping Mei Changtong
(College of Materials Science and Engineering, Nanjing Forestry University, Nanjing 210037, Jiangsu, China)

Abstract: [Objective] The vertical density profile (VDP) is an important factor affecting the physical and
mechanical properties of oriented strand board (OSB). Previous studies have mostly used indirect methods
such as simulation prediction to obtain VDP. To quickly, accurately, directively obtain the VDP of OSB
during the hot-pressing process, computer vision technology was applied in online monitoring of VDP.
[Method] Computer vision techniques were used to handle photographs collected during the hot-pressing
process, so as to quickly and accurately identify and mark wood flakes, calculate the instantaneous
compression ratio and density, and achieve online monitoring of VDP. Two types of OSB, with conventional
and uniform VDP, were prepared in the laboratory. During hot-pressing process, the online technology for

monitoring VDP was used to track and record the positions of marked strands, and calculate the compression
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ratios and partial density. Thermistors were used to synchronously record the temperatures of surface and
core layers of the board. Cross-sectional density scanner was used to calculate partial density. The accuracy
of this technology was verified by comparing the actual results with monitoring results. [Result] (1) This
technology was characterized by its speed, accuracy and completeness of data. (2) The mean correlation
coefficient between instantaneous average compression ratio of the board and that of the marked strands was
greater than 0.990. The correlation coefficient between the monitoring values and actual values of partial
density was greater than 0.840. So the online technology for monitoring VDP can accurately obtain the
instantaneous compression ratio and partial density of board. (3) The online technology can directely reflect
the formation process of VDP during the hot-pressing process, providing a new method for interpreting the
formation principles of VDP. [Conclusion] A technology for online monitoring VDP of OSB in real-time
based on computer vision has been developed. The application of computer vision can provide a new
technical choice for optimizing the production of wood-based panels.

Key words: computer vision; image recognition; monitoring; density; hot pressing; oriented strand board
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22 Top surface layer 115.6 121.1 134.4
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T3 )Z Bottom surface layer 109.5 1153 127.3
)2 Top surface layer 95.6 110.2 125.6
S48 Uniform type A2 Core layer 80.5 95.5 1125
%R JZ Bottom surface layer 90.7 105.5 121.6
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Jo AR ARG o T SRR LA G 2 M 0 R 1 6 A D T 85 2 2 (VDP) 157

X AT gE & KON 3R VDP #) OSB % 2 & /K K51
%, IRIEFHEZNS . RSSO0 2 7N, R
(X 3k A1) 48 s 4 1 P il

FEAC R PR 22 e Ok R B B, BEUE 2 VDP 1
3 AN X 3k Il A ] PR 25 AR A 1 3R B0 D /)N e 4 B30k
/N o S XA B T8 [R] BE B B AR AL s RS E X
WA FEE AN 1.17 mm 3 03] 1.27 mm; K2 X
BAIE R EEE A 1.17 mm /N3] 1.06 mm. RS ZE
DX 35k 1) A [R) P 25 08 o 1) s R i SR AR AE S 2 IR7K 28R
BT AMEEH, RS R X A R R SR T,
I A AU ] PR ES/MIERE K . PR VDP (1) 3 AN X5
TG IR] h B A AR

g5 b, BT VDP 2R IR I 7 75 3RS e, B
i 5 Bt 7 BB AR O AR AR ) VDP T
O

34 ®

SN A A I € [ AL AR COSBD B W 1] %5
B EECVDP)IE i 72, T LUATEAL OSB 4k it B
W) FESRARYE o BT T —Fh 2k T AL 5
FES M MR A AR (771, 1207 1k B P #E
B B e RS R TR R Sl AR
e rh AR AN T 45 AL B AR A R A o G U AL R ST 4H A
VDP FIRCHR I I - 25 s 45 FE A1) 5 10 (I AE HO B IS -1
Py 45 B 4B 233009 0.996 A10.999; BE U LAl
38 VDP (1) OSB Aric il 4¢ 8] [X 45 %% &2 15 [7] — )&
JE E RS B XIS B r B 23 309 0.842 F10.870.
2T VERE S HERA T 550 F TRAT R 1 % I 1 446 EL A9 A
X

BT ML VDP 7E 28 W o5 vk w] PRig
AL L SRR IR VDP JE L 1%, % VDP )
T AL B2 B AT SR, R A4k OSB IR I 45
FRR it T —FoBr AR T B

& % x o
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