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A Review of Troubles Determination Techniques for VP Broadband
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Abstract: The VP-type broadband vertical pendulum tiltmeter is an important observation
instrument for solid tidal terrain variation research, and has important application value in
earthquake precursor observation and isoseismic effect research. The current VP tiltmeter fault
research literature mainly focuses on two aspects: (i) manual troubleshooting and maintenance
means of tiltmeter faults; (ii) waveform characteristics analysis of tiltmeter abnormal signals.
Focus on the discussion of the characteristics of the VP tiltmeter fault and the cause of the
anomaly, the introduction of the previous manual maintenance of the technical process of the
instrument, as well as the introduction of neural networks, swarm intelligence algorithms and
other emerging computer technology, to give intelligent diagnosis of the VP tiltmeter fault ideas
and means, so as to provide valuable reference for China's geodetic stability observation and

instrument upgrade.
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Fig.1 National spatial distribution of VP inclinometer failures (partial)
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Tab.1 Flow of determination of Troubles for VP Vertical Pendulum Inclinometer
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Fig.2 Novel population intelligence optimization algorithm

Wk 3, TR E SRR, & VP BIRMGR B SE A TR AR A £ —
I B B2 W B T LU Gy RS BT R A bR E 5 A A0, RIS S sk
Ak P I B 49 A RS S I 22 ROBER IR Bt 48, IF 4% B Rl o DI R Be ik £, i 5E &
TR BB AR R B S A G 2 N % BB AT IR A st R AR BT 2 SRR S & VP
R s IR SR T, 25 G AR BT PE SR R AL I AR T 2 WU SCR AW AT, 28 S
BUBTRMX b 2R B S A 00 H A



Z:E@%@%:;L—— VPR 1225
e

HIh AL
r—

AR ek
CEEMDANZ}Mi# ik
l SOMZ %
HHERE

R

Bk B — 2 R A
i R R4
LR A B K
SO T T B s

: /

e T G

Sl R A4

B3 EFATEREEARNVPRSHUERE BRI B R

Fig.3 The idea of automatic diagnosis of VP tilt meter fault based on artificial intelligence technology
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