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Comparison of Two Verification Methods for One
Measuring-processStandard Deviation in the Horizontal
Direction for an Electronic Theodolite

JING Qi
( First Monitoring Center ,CEA , Tianjin 300180 ,China)

Abstract: Electronic theodolites have the advantages of providing quick and high-precision objective readings, and
thus can reduce work intensity. In addition, the measurement results are easily entered onto a computer. This type
of equipment is widely used in basic map surveying, such as in construction, the military, aviation, water conser-
vancy, transportation, and earthquakes, and plays an extremely important role in measurement of deformation. To
ensure measurement accuracy of electronic theodolites, metrological verification of the measurement accuracy inde-
xes is crucial. One of the main indicators of theodolite measurement accuracy is the value of one measuring-process
standard deviation in the horizontal direction. Using the requirements of the verification regulation and beginning
with the measurement principle, method, and uncertainty analysis, a comparison of two verification methods was
carried out for one measuring-process standard deviation in the horizontal direction for an electronic theodolite. The
results indicated that the multi-tooth indexing table method and multi-objective method are performed in the same
way, and the results of the uncertainty in measurement are consistent. This may be because during the actual
process of metrological verification, changes in the metrological verification personnel, environmental conditions, or
other factors caused the measured results to be slightly different.

Key words:electronic theodolite; one measuring-process standard deviation in the horizontal direction; multi-tooth

indexing table method; multi-objective method; uncertainty in measurement

0 3l B TR K. T DR WU T 3T
B P R P R TR W R R ey SPILBORICE SRRy — R T A LA e

i}

O WHRHE#:2014-12-22
TEFER A 5 Br1983—) GG L 7RIS A 4, TR, BF 5 07 1] - M AN 28 11 K 2 . E-mail: comeback110@163.com,



%37 % 4 1 BT 2 AE — U I K P i o R 2 TR A S P TR R I L 1133

A F 20 20 90 AEARADT, B EBCR LR B e L R
%ﬁ?ﬁkﬁﬁ@gﬁ%ﬁ?%Aﬁ%mﬁﬁ%*ﬂm
%ﬂ~%%%%ﬁ?ihmi$ﬂx KR AE T L R A
LA 2 45U ) 2 N I AR TR AR I e A R H TR AR
FATT . R T ARE T2 A AR I A o B B o R S A

&% LA (DN R A ep k| AT (O
— 0 [0 7S 5 ) A o Al 22 2 0 E 2 £ A A A R R 1Y
FEIEAR . HKIE JJGA14-2003 J624 2 A ALK & LR )oK,
%EW%@%FMI%#E%%%%@%E@%%%Bﬁ
o AL ZAL B AT A E L0 1 B ml 1, DL 7 248
%MW£ETMHLWWﬁ%ﬁ& AT H B A

1 ZGMTERENTTIE
L1 BWSEEE

W EREREMZ 0 E G A WAR M5 % BT

Vg & b i 1 35 F [R) Bl 1 el 2 2 SO A5 9 A AT ER 3R
iR i brE e 2. M2 3T, 1% T H B 24X
FRUERT T AT K P E R RA BRI, 52
GEE 24 U5 R — 32465 0 B AT BE R IS 0 AN BRUESR L 2 AL
CREEFRR D A 1 % 5% , 76 45 32 o b BB P A7 06 8 JF 12
BT A ZE 3607, AR K 2 A AR LB B AR S TR R O
PR A2 B T AT 4 R A R A2 A iR
B 4% A ST AT S — 0 [0 A v A 25

(1) BrFpim

GRS A AL
o, = Lot Ry 180 0
’ 2
Ky HEEEA WA DS EG L &AL W]
A5 A% R S, Y L, <<180° I B 5, L, = 180° i B A
SRy A W] A A .
Horm w2z
v =X X —a; (2)
0y = vy *L Y Vj; (3)

Ao, IS SRR E A 2 25, B0 4% 32 160 0 Y B 4 B AR
% s WAL W ZE R {E o, B2 1650 A W hR
THESA B .

— 0 [l K SF 1) o 94 A 25
m 4
— 0 [0 A T o) R AR 2 5 S TR s e O A2 G

u=
v LT
WA

(2) Ji 2L A% R A

P T A T T S ARG R A I LA % 32 R e 00 T A 1
T A 22 AR 55 A w () s

VY,

w® () = ctu () +ciu’(a,) (5)
1L 1% ZHCN

1
1 = Cz = - (6)

mn

1.2 ZBE#HE

ZHBENKRZ Hin Pk, 2/l TrFEam
IKFT7 i B4y B A~6 A AT R AR B B AR (1R
HEWEMT KB G R R BAEARE B R T,
HCE KOV AL T R R, BRI A O 1 BE R 1R LK
WA ERMEE 1 B 6 MM, &5 RIERGH
B 1, 100 B4, B B 5 A7 5[] 5 352 0000 SF 35 Sk 4% A0

BT IR . SR G K 2 A (B B0 BT I 180°, LA IRH 4Ty 1h] JiE
B, BIIRME EH AR 1.6.5.4, 3, 2.1, 70 B4 BOF 218, Bt
N — AN AT, AR 45 K S B SR LR A L A LR I E Y
I, AR SR 20 [l (v O 4%

(1) Brpanl

TESS B b, BAR G T BAR 1 A EE a -
L, +R, +180° L., +R, +180°

2 2

(i =1.,2,3,4,5,65j = 2,3,4,5) (7)

P& o R2E v, -

1
v = @ — ﬁEa,J (8
im1

S R0 I FBRA

I KTy R 2 e T 5ok 7

" J@qﬁrr Zihr—ikEv>

(2) Jr 2 FUHEHE R 8

T 2 8 1 O UL 49 B o 0 2 A
RN ula),

a; =

T #EN

Py L ey L

) = T D= Y T = @
(10)

(LS ES &)

/ 1
ST A mGi—D an

2 WMMHREFEILR

21 NEEERHSW

TR 0y 3 0 R AR B AR AR (] A2 22 N [ 5E Rk 22
H AR B, B AR 2143 B B R X — A HAR AT
Z WL B X 5 IAE R 22 H bRl A AR BT By 220,

PR iR R T R T AR A ZR (R D, BT

W43 BE 35 00N & Af BE 5 A2 A i m%mﬁVAMﬁmﬁ
FZMmE%%?@%EE@ﬁ A B AR B ANF A i
i&T%Hﬁ%m?&ﬁﬁﬁﬁﬁﬁﬁEﬁLﬁ%ﬁEW%
I 25 000 Tl 25 E A 2z Do) A 3000 45 SR AT 0 s o 25 L PRk O
WA NI E RIS,



1134 Wwom T B %

2015 4¢

x1 AMUEFENEEELHER

Table 1 Comparison of the two methods on the way of measuring
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Table 2 Measurement uncertainty for one measuring-process
standard deviation in horizontal direction of the multi-

tooth indexing method
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Table 3 Measurement uncertainty for one measuring-process
standard deviation in horizontal direction of the

multi-objective method
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