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Abstract: Specific to disadvantage of current image and 3D scanning method difficult to make effective
and rapid traceability shearing tool through trace, a set of laser detection signal traceability system
with shearing trace was designed and realized; The system consists of three parts including motion
control subsystem, laser detection subsystem and microscopic imaging subsystem. Through clamping
cable breakage, firstly, single point laser displacement sensor was controlled to pickup surface charac-

teristic signal of linear trace of shearing; secondly, wavelet decomposition was used to carry out noise
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reduction for pickup signal and obtain the signal after noise reduction. Variance diversity factor among

signals was adopted to perform similarity coincidence degree matching of trace characteristic; and gra-

dient descent method was used to implement parameter machine learning, and construct the corre-

sponding cost function; by constant iteration, make cost function value minimum and finally realize

the rapid traceability of shearing tool. System efficiency was verified through the actual shearing

traces and multiple sample matching test. Batch traceability test for 25 groups of test data based on

1 000 groups of samples was put forward. Experiment results show that total time consuming is about

1.5 s; correct traceability rate is 98% ; the experiment proves that this system has accuracy and validi-

ty for laser detection signal traceability system with shearing trace.
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Fig. 1 Structural diagram of detection system
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Fig. 2 Schematic of detection system
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Fig. 14 Part of test samples
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Tab.1 Coding of samples

FEA G i)
T1-11
T1-12

T1-13R
T1-14
T1-15
T1-21
T1-22

T1-23R
T2-11
T2-12

T2-13R
T2-11
T2-21
T2-22
T3-11
T3-12

T3-13R
T3-21
T3-22
T3-23
T4-11
T4-12
T4-13
T4-21
T4-22
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(3 i oty 9 058 280 o 7 T L D 552 o 6 o7 R 5
SCR P A W U

D ORE LU B T A R SR AR A L R
TR AEAS B HEAT 10 U0 FHHE BT . 47 DC TG 2 i 55
A RE AR A DA e A AL B AR AS L 10 Y 22 98] D 3 ] —
TR BT IR 30 WA 5E S HE A DEBC . 25 ZH B0 B
it 250 Y, JEA R INER 2 FroR BEAR T T
FERFIT 1.5 s o 18 ORI BLRE A2 2 5 i IR AN Dy DT
Beas 5, KA 5 WHRICHD , IEACH 2 98 %,

x2 ANEZHEEAPRER

Tab. 2 Sample tracing results by proposed algorithm

R REA R IChie MERBIE  BIR AR R
Ti-11 T1-12 100% 0% 0%
T1-12  TI-13R  100% 0% 0%
T1-13R  T1-13 100 % 0% 0%
T1-14 T1-13 100% 0% 0%
T1-15 T1-14 80% 0% 20%
T1-21 T1-23R  100% 0% 0%
T1-22 T1-21 90 % 0% 10%
T1-23R  T2-22 10% 80% 10%
T2-11 T2-11 100% 0% 0%
T2-12 T2-12 100 % 0% 0%
T2-13R  T2-11 100% 0% 0%
T2-11 T2-12 100% 0% 0%
T2-21 T1-21 0% 90 % 10%
T2-22 T2-21 100% 0% 0%
T3-11  T3-13R  100% 0% 0%
T3-12  T3-13R  100% 0% 0%
T3-13R  T3-12 100% 0% 0%
T3-21 T3-23 100 % 0% 0%
T3-22 T3-23 100% 0% 0%
T3-23 T3-21 100% 0% 0%
T4-11 T4-13 100% 0% 0%
T4-12 T4-13 100% 0% 0%
T4-13 T4-11 100% 0% 0%
T4-21 T4-22 100% 0% 0%
T4-22 T4-21 100% 0% 0%
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Tab.3 Sample tracing results by ref. [ 6] algorithm

FRRrREAR Bl ESIIE  WIE ARRITE
T1-11 T2-11 10% 90 % 0%
T1-12 T2-11 10% 90 % 0%
T1-13R FoAth 0% 0% 100%
T1-14 T2-12 30% 60% 10%
T1-15 T2-12 20% 80% 0%
T1-21 T2-22 30% 70% 0%
T1-22 HAthy 0% 0% 100%
T1-23R HAthy 0% 0% 100%
T2-11 HAth 0% 0% 100%
T2-12 T2-12 100% 0% 0%
T2-13R  T2-11 100 % 0% 0%
T2-11 HAth 0% 0% 100%
T2-21  TI-13R 0% 80% 20%
T2-22 HoAl 0% 0% 100%
T3-11 HAthy 0% 30% 70%
T3-12 FoAth 0% 0% 100%
T3-13R HAthy 20% 10% 70%
T3-21 HAthy 0% 10% 90 %
T3-22 HAth 0% 10% 90%
T3-23 H Aty 0% 0% 100%
T4-11 HoA 0% 20% 80 %
T4-12 T4-13 100% 0% 0%
T4-13 T4-11 100% 0% 0%
T4-21 HoAl 0% 0% 100%
T4-22 H Aty 0% 20% 80%
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