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Abstract: Rebuilding the trace of a free-fall body in the vacuum is one of the key
steps in finding gravitational acceleration from the sampled fringe signals. This
paper proposed an algorithm for rebuilding the trace during the independent
process of developing small Laser Interference Absolute Gravimeter. The basic
principles are; (D) Computing the time of the points before and after zero-cross-
ing of a completely sampled fringe signal, which is generated by a freely falling
body, and getting the time coordinates of zero-crossing points; @ Dividing
these time coordinates to get the Time-Displacement Coordinates in the body
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trace using the same displacement interval. In the experiment, we found that it
needs 2.5 s to complete one calculation, the average timing accuracy is
+0. 01 ns, the induced error is 5. 2X 10" m/s*, and one complete measure-
ment time is 15 s. The results satisfy the demand of the measurement speed and
the accuracy in developing the high precision laser interference absolute

gravimeter.

Key words: absolute gravimeter; free-fall body; calculation of zero-crossing;

trace rebuilding
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Fig. 1 Relationship between the function modules in the algorithm
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Fig. 2 Result of the zero-crossing algorithm. Circles stand for the points before

zero-crossing points, and stars denote the points after zero-crossing points

2) WE MBI L MBS SN, e B EIE IR AL S=(N—1)/2
XA/2) s MR s=SXL;

3) FIH X A X BB — D T AU HERR I 2], BT WA B RS £, Xt
T8 BT N 2R T AT LU A AR 3 RO

a ﬁu% XindZ (1)5 del (l)zl‘ﬂﬂa%ﬁzﬁ ’ D—I\IJ-‘LZH:J‘ZIJ%]
Xindz(i) 7 Xindl (l) R i

fs)

(3

t, = <de1 (l) + 2

http://www.dizhenxb.org.cn



439 R BAE o X E AT R — BT B AR BT S 553

b R Xie (D5 X (O Z AU — A RAE L AEBEG IR 81 P 8 R AR ks 3%
i 21 2

t, = — (4)

¢ AR X (D5 Xa (DZIA Z T — KA E MR Xow (D5 Xia (O Z B P A
HATEE 1E Xow (D5 Xpg O ZRETLAERE, WA MNMMEME FREEZNAT
BN ks I 2K

Xoa (D) + £

1, = (5
/s

2 EUHENTEZRENRE

o TAEIACA— 5 R SRR FUCR AL, AGD RAM B {F 55
AR, ARG RAE . IR RIR L 15 s, A0TSR R 2.5 s, MR E R RGR
S LR T O 40 s 147 KASE IR — VI B 5/ O B 29 90 Yol i R 7
S — AR FR SRR 1)« SRS 0K 9 E 35BS Pt 96 2 T
WA T b A A

SUARRLR 8 SEHEAIIE TR 10 10 ML bRl IE 2008 AR 55 228 4805 70
B A B R DB TE RO 55 LA A0 05 0 B R 5 AT AT
SERCUETE S (5 WA SRR, X T T 00 O 4 B 6 1 T 3%
22 SN BT A ORI RS E—BE RS L BB E KU SEEPR N L
Ao BNON—)/2 A5E 0 TE 500, V% A BT AL TE 3BTy /. R % 2
Sos UIREBEIE 52I500F I ) A #E B[] AT AR 7R
N1

2 f

0 A OB T L B E 9 A 1 2 R AN
Y32 B A 0F L F BN 18] AT L 3oy

Ifm[ — (6)

teown = — 7

) B Rl R 2= 0T LSRR
At = teon — Lo (8)
5 T BY 46 %55 5 7 0 B TR 2= T AR IR

_ —4s g
Ag = 3 At 2g /ZsAt 9

1E 5% i A BT » SRAR 1000 B, BB 400 it % s, Bl @) IFEFE] 1000 Bt
SR AR 25 . BRI AR 22 . B/ N [RD R 22 A Bt R 25, B/ 3 BoR TR 2 cm B
T BE AR Y 1. 98 MHz JF4, FIEZE 18 em pik F b A R R S0 B m B8,
KA /NI )32 2 . DA p s LA B ) 2 22

http://www.dizhenxb.org.cn



|
o

2R/
105 mes
(=] w

o

|
o

)/
1079 mes™2
(=]

N/
L.

K/

107 mes? 100 mes?

e =
o u o

8§ 10 12 14 16 18
FEU 1K R 74 w1 /em FEU AR 7 2 /em
(a) (b)

Bl 3 SRk e 22 (a0 LA K dy e BB I 4 5 22 (b)) A 3

Fig.3 Estimation of the algorithm time (a) and measurement (b) errors
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