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Fig.1 Scanning error of pentagonal prism

FRMAHBRAER SR, Q@ XFFE
B, X A ST ABRE RS R, T HERE
FEEARMEETERENFEAN LRGBS
B, BN R R A R 2Oz T Ml 20y B 4 Bt
W, e 2.



6 M TRELE . WORE B W B L O B A 913

L
B2 XELELREFLE

Fig. 2 Light transmission in the prism

1.1 ¥ERFEKFEBMALE

XEFEAMYAREERATEIRENTE
(zOy FHD AH /MBS, X 3337 B 7 4 0 6 %
SR EREE- A

B2, EREERT, ARESELIRET - 8
heke, NIt — A ¥ RETH, ZEETEST
il EFGH. MYA#MNMEE—EiRE, Bi&E
RESETT T MO E—HLZ OO BN, WL
FHATEKTEE 2Oy F ) HLRNIEEE AL,
BPAT LUR LR ASDER S BB A KR 0 AR
Z,xMARERERH R FE®E ABCD
N B2 —-RHm CCD'D MBE - RS E
FEE'F' R#tG . Z W RBE M F EFGH V1§
ZPVIESEE 2 Hi RS-

S+¥7 = FH 3 ¥ 15 ABCD.CDEF #1 EFGH ,
X=FHEA AT Rk #R

.| ABCD;z=0

¥-H CDEF:x—=z=0

SEH EFGH ;:z2—+/2a=0

Ai,a RARENERASH 04, a =AB.
BRERBEABEBRNECRMBMRBRSLFI N
Ly L Ly , ABTER A SR B R B4 51 K
L..L,,7n @& 2.
REITHER, AFHER L) MBER (« B
RREGSF T A ABCD F £ F — 18 » Br A 37 §F Y6 R
BB L N{iF ABCD¥EHN,B L RN
Li=lcitm-j (1)
XB,lm Rk L, f « 8iM y # L& &k
. HA P +mf=1.
RELRBENILMXRTA, F—RFHH %

KRB N
n,=—i-*cos 22.5°—k + sin 22.5° (2)
HARKFERHEERZERE
P2:P1_271(P1 'n) (3)

APPSR A SRR R RS SR B L R
B.ohB&Tmears. BWTUBALZAR

ERE XA ERSMEBOR S EA R L,
A
L, =L —2m(L; e n))=1+i+m- J—2[U i+
m e« j)(—icos 22.5°—ksin 22.5°) ] «
(—icos 22,5 —ksin 22.5°) =1« i+m - jt
2lcos 22. 5°(—icos 22, 5°—ksin 22.5°)

L2=—”/7§l-i+m-j—‘/7§l- k (4)

REELMTEHESHHIIR: B, « A +m, »
Botno « C=0,BF —AdEm  BEAMEEE
4. AL, 5V& CDEF &4 .

HRIVNARERABRENE KT HOHFNR .
REXESTE.ABBHE _R5H FEE'F' iy
b RS -

n,;=j -« sin 22.5°+k » cos 22.5° (5
SRS ERHE KA ERNBRREE L K

Ls =L, —2n,(L, * nz)=—gl sitm 'j—’ézl .

k—2[(—%§l 2itme j—gl * k) (isin 22, 5°+

kcos 22, 5°)](isin 22, 5°+kcos 22. 5°)=—@l .

2

i+m e j‘—“/gz + k+/21(sin 22. 5°+cos 22. 5°)

(i » sin 22.5°+kcos 22.5°)

Li=m-«j+l-k (6)

EHH,L. 5F® EFGH &4 . H L, fify
SIEWR L, UEHERCPTTF = #) Ry T @
RISk P EFGH, Bt LAt 51 06 3R bk i 4 4% 7 F 38 40
BB TFEA . R, EERSELS - BiERH
W — % VPEN, I ESEEERA SR T 2
MR —EHL /DN ES), B SR MA T AT
PEAE RS E A, B#ERAT A B RER, 4R
WA= AERHIRE .
1.2 dREEHETMALE

BUESHTAHERSBTESRELN 20y F
B A O, X B e AR B E R (<02 F
D) A H HUMESE RS, A 3.

M3 AHFENEZNRER

Fig. 3 Compensating priciple of pentagonal prism
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Fig. 4 Decomposition of the error (displacement)
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Fig.5 Decomposition of the error (rotation)
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Fig.6 Model realizing the compensating principle
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Abstract Establishing datum plane is the base assessing surface parameter. It is important to set up
perfect datum plane in engineering measurement as well as geometry parameters' shape and positional error
inspection. In order to establish high precision laser scanning plane, the laser beam transmission is
anatomized in the formation of the scanning plane. Based on the vector law of refection in optics, the
scanning error' s academic formula is educed. The essential principle on the error compensation is given.
The academic formula is educed which is used to compensate the error of the scanning equipment.
According to the academic formula, the model of the scanning equipment is designed. The analysis
indicates that when the plane is set up by means of laser scanning equipment, scanning error is
unavoidable; if the error were not compensated, it would come into the datum optical plane and would
influence on the accuracy of the datum plane, thereby the parameter evaluation accuracy would be played
down; by means of the error compensation formula, the scanning error can be compensated. The research
is of theoretical significance to establish a high precision scanning datum plane.
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