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Detecting method of right-angled prism tilting
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Abstract: In the azimuth aiming system, the sensitive-axis direction of inertial unit is monitored usually
with the help of right-angled prism. The azimuth aiming error was produced by the right-angled prism
tilting, through building the mathematical model of the influence of prism tilting on the aiming accuracy,
the accurate vector expression was founded, in addition, the conventional measuring way and technique
were introduced, furthermore, a new detecting and calibrating method of prism tilting based on the
rhombic prism was studied, and some leading causes that affecting the measuring accuracy of the system
were discussed. Then, experiment platform was built based on our own rhombic-equipment. The acquired
data proves that the measurement results are greatly influenced by the device level state along the
direction of prism titling, the calibrated system has achieved high measuring accuracy less than 10”. At
the same time, this new system has obvious advantages on high measuring efficiency, and can be
operated very simply and conveniently, it has a very important practical significance to improve the
azimuth aiming precision.
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Fig.1 Principle of photoelectrical azimuth aiming
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Fig.2 Azimuth aiming error produced by prism tilting
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Fig.3 Conventional method of measuring prism tilting
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Fig.4 Principle based on rhormbic prism imaging

URITHRGISE Zo WAL P, AL TOIRZS 2 1,
22 24 AU VA H1% S 6 30 2o A8 D e B 128 A T A R e S
85 Ko RS T 5K O AT — A e,
BEAOIR SR W] T RH 7 =X, 24 U2k c 5
A AV o B PREUE, B R R G ET T

-1 -1
outw=R,, I, RyRelne=

x2 I

cosc sinc 0 ||1 O 0

-sinc cosc 0 ||0 cosa -Sina |x
0 0 1|0 sina cosa

-1 0 0|2 O 0

0 -1 0|0 cosa sina |x

0 1 1|0 -sina cos«a




% 14 REWME. LA

R R F

B gy ik 231

cosc -sinc 0 ||1 2sin“asin’c-1
sinc cosc 0 ||0 |=| sin“asin2c (6)

0 0 1][0

Xrp :sz\R;lﬂﬂfﬁﬂrﬁﬁ%E%ﬁ 2 I BRI R e

RN SRR GRS 2 B P M BTSSR n

BxX, c= arcsm[nsm{ZP arcsin S'EP }—Po
H 23 3K (6) 15 21 28 26 A ) it 245

1

-sin2asinc

i -sin2asinc
“ —z—arctan( 2sinZasinc-1 ) 7
R, R o (3N A tana’ =o' | sin2a=~2a,
PR (T) i AT AL, 5 F
, -sin2asinc .
/= arctan| R | ~sinoxa(®)
HETT a=-2 (9)

sinc

BRI e A R A TIRAE 1, A
HE B AL AOGRBOE I E 1,980 o, 58 RHT
BB, A TORAS 2 iF gt P(E, BUIR{E 2,10
o', AT THBRARN T e a4k i R vy Xl ke A ARk
WSROI MR 25 P HL 22.5°, H AR T BRAE 28 Y, dih
20 180°, b TR A 3 B, AR EI M 3,18 o,
MBHEANTE o b,

o= _ (o' + ") 2-00" _ (05" +0,")[2-0'
sinc 0.463 (10)

— B BT, R BB R HIAE AR R KO, 3T S
# n=1.516 37,c=27.579°,sinc=0.463,

4 REHMERE

TR RBENERE N FERE -G AR
LU — DRI R B E TR AR R b, B

IR B E EL I 3 M TARRZS A e s, ikl 5 fr
i, EE 6 TR, 3 BT B K U
TUZR Bl R RK ERR R B B T LA SRR
Fealy, SCBLE EEVM A ARS  SE e, U AL SR T
1 B 2H B A A B AR 5 N Al £ K- T AL R B, S B
FORES 2 FRAS 3 M

PEATR B A F EE A I, 2 AR gl o Y
JEBEE R 2 MR T B A | AT B R B iR 2 4R

W/, AT LLZ S AN T B S R AR O A L RS
iR A 2 SRS 3 WU SRS 2 5 35 LA
BR s 4R IR R 22 2 8" Y AR it B i 47 K -5

Bl A E W 23Sk 0.981 77 4 I £F Bz R 15 2% (I
A E S HE S0 RS EE 0570 A E AL 3 R TT
A7 i 7, AR 24 X (20) 43 A1, 23717 R 2.16" 1 I # 1 R
BRZE 3 RS i R ™ EE AR K MERS TR 22 B R
m R0 101,

Rbpmbic prism
group

Horizontal axis T~ }
. e Y

U type rack

Leval bubble

Vertical axis |

[ 5 R J7 b i R A
Fig.5 Rhombic-prism equipment’s sketch
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Tab.1l Experiment data about system accuracy

—real
reala” o @' @’ al(") (o rsa a)

(")

358°0'46.8” 358°1'4.8” 358°0'30.7" 2.1 0.1

2 358°0'45.8” 358°1'5.9” 358°0'29.9” 4.5 2.5
358°0'46.1” 358°1'2.5” 358°0'27.2" 0.5 -1.5
358°0'46.2” 358°1'10.3” 358°0'30.2” 8.8 -1.2

10 358°0'45.9” 358°1'9.8” 358°0'30.9” 9.6 -0.4
358°0'46.5” 358°1'11.9” 358°0'30.6” 10.3 0.3

358°0" 46.7" 358°1'16.2" 358°0'34.9” 19.1 -0.9

20  358°0'45.9” 358°1'15.9" 358°0'35.3" 21.0 1

358°0'45.9” 358°1'14.2" 358°0'36.8" 20.7 0.7
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Tab.2 Influence of level bubble tilting on the measuring accuracy

reala/(") Bubble tilting a,'358°0" a,'358°1’ a3’ 358°0’ al(") (a-reala)/(") (Reviseda-reala)/(")

5 46.0" 13.0” 32.5" 15.7 -4.3 (15.7+5)-20=0.7

10 45.7" 10.9” 31.2” 11.6 -8.4 (11.6+10)-20=1.6

20 45.1" 4.9" 27.1" 1.94 -19.06 (1.94+20)-20=1.94

20 0 45.9" 14.8" 35.1" 19.5 -0.5 (19.5+0)-20=-0.5

-5 46.2" 17.9" 37.5" 24.8 4.8 (24.8-5)-20=-0.2

-10 45.8" 22.1" 41.3" 34.3 14.3 (34.3-10)-20=4.3
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