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A Survey of Methods for Improving Ultrasonic Ranging Precision

HAN Li-ru
(Zhejiang Water Conservancy and Hydropower College, Hangzhou 310018, China)

Abstract: With the wide application of ultrasonic ranging, requirement for the ranging precision is higher and
higher. How to improve the precision of ultrasonic ranging has become the research focus. This paper summa-
rizes the methods of improving ultrasonic ranging precision that have been applied or recognized, and classifies
the methods according to the factors influencing the ultrasonic ranging precision .
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Fig.1 Envolope detection principle

1 Ay B35, 245 ARG D B8R L, ARG Bt T B
HAE VL VoIl AR W BRI Ty L T, (813 i 2155 B
[ 2o, [ TBRHSF V) s il & 4SRN E) A ¢, 1]
BT Vo U7 368 50 0 8 J0E SR B[] DAy ¢, U]l 11 9T A
B Ty=to+ 11, Ty = to+ to, VEIELRININIAS: (] 357 0 {1
KV, B R A A — A - e A A -

Y(t,) =V /V, = K, (2)
Y(t2) = Vo/V, = Kiy
BT T - Th=t) - 1, K1%:

V=W
K= V(T -T,) (3)
DRI bk b T 20 2 5 )
4
tOZTl—tlle—?l (4)

2.1.2 FHEHEEEAME A pg Y

FisF [F1) 184 i M2 0 7 v 2 ) R IR 2 TR He
PR 1 25 15 ] 38 B WAC A T) RGO G, B0 R A 5 [l
R EN € O Y 3 VN T LN T = &3
L B B (55 L P AR AN S

R TR R, S A I S . A U
B i 2 B 1] AR RS T a2 /N, T A AT A3 3 %)

SEEURR 14 [T A T A A M Al N i PR AE A, DT3B
Rl RIS &2 U ) Y NS CIE SN N
T ITERRZERN T IS 2 RS BE AR e T

AP 2 a) DL, 285 I i) 18 A 22 , AN [ S £ [l
TR JEE AN PR AR, A AN B, v (o i 38 A
R

RS mE B 75 4%

‘\m ’/\ Ja\

(a) {5 55 B2 I 2 ik T 26

VAW 3.}

(b) /AN [ BE 8 Y (219 i 8

R 5 75 9% 1
R By ‘ /\ /\ /\ BER
(o) MRS HMEE 5 i 2K () AR A B B
B2 mhIapE g A
Fig.2 Time gain compensation
2.1.3  —FRE T/ 2E # Xt A R BE AR 4 I3 0

EE T B %P

ST AR BDRE A R, AT LR /N Aok
AL TR 7 I 0 PR 2R 8 R 7 ) TR S, AR e T
PEAT I S i B R F A, D3 31 BEORS A 1 B 25 0
fo R R NIRRT . DS T A 3 A
F /N SE—AME T IR P [ R, SEPR R RE
PEIURMIG IR T RE () 25 6, JEA T Ik S 50 & e A5 5
AT 2 R /NI AR B, SR G TR 45 RO T # U 5 5
PR ZINIBE R 00T 2 o3 M 7 1) /N 3R 488, B i /NI i
TGS BB LR E B, /NI A
TFEANEL 3 Frs o

| wmrs [ BaE | bus |
|

ERERT

gpr.
o s— ZEE

B3 /N A A

Fig.3 Flowchart of wavelet denoising
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