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Method for calculating the state image pose of the power panel cabinet
pressing plate based on multi-band laser data clustering
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Abstract : In this paper, a method for calculating the state image pose of the power panel cabinet platen based on
multi-band laser data clustering is studied to improve the accuracy of the image pose calculation of the power panel
cabinet platen state. A laser sensor is used to collect the laser image of the power panel cabinet pressing plate, the au-
to-correlation algorithm is used to classify the multi-band laser data attributes of the laser image,and the multi-band
laser data clustering method is used to reduce the dimension of the power panel cabinet pressing plate laser im-
age. From the laser image of the power panel press plate after dimension reduction, the morphological features of the
power panel press plate are extracted by determining the effective area,effective size and effective shape of the power
panel press plate. According to the extracted morphological features of the power panel cabinet pressing plate,the spa-
tial coordinate transformation relationship is used to realize the pose calculation of the power panel cabinet pressing

plate state. The experimental results show that the method can use the multi-band laser data clustering results of the
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laser image of the power panel cabinet to accurately calculate the state of the power panel cabinet,which is applicable

to the management of the power panel cabinet in the substation.

Keywords : multi-band ; laser data clustering; power panel cabinet;platen state ;image ; pose calculation

1 51 &

R PO AR AR B v T A s AR 25 3
i, WOL RS AL & AR 2 B LS /AT 20L&
A A EE BB A o RIS T ARSI AT T3 95 2
BOBEG AT R LT B . 2B R
FRG) 20 T AR 2 U . 2 Brios R BB,
JEROEEIR PR A B AR E O
PG A BRI L AN 22 , 4 R A2 A 3300 1 TR0k
PRS2 0 b, RIS 12 0 0 B ale SR 2Rk xof
BOCIEMGHEAT A b3 3290 Ot BHR A o
A (RS SR THEOE PR B R RE .

PEBER E 2 Tr ke, B R R R T
MBS I 0L, B R s AT 2 2 n] Sk
NEE . N T RIEE T RGN Ll s,
NRGE P R s AT 5 4E oK R R Y
Ry R I I R A DR A
BT A, H ) R AR s AR R S W . L
PEAR DRI AR A 4 BERF 2 L ) R ek DR 30 2
B E I, B RGBT E A
B IR R AL LA B AR R AL KT, T AL A v 3l )
REALA BT SR . L A ARG T R AR QR 7 e AR
BT LAR 2 B ) R AR IS AT IR AT R A 2 A
HRI ARG U 4 A E N B
PEMALORT Z TR ARG
BORZSBER A R AR L ) BRAE H AR RIR, X r >R
14 22 I B IR 2R AT B 32, X via 77 B A T
M PR AR A T o8 A Ak B, 1) e 24 Ak L) 14 PRT R 5
B AR S A 5, B T R AR Rtk is E R
gurb, BA B N A

HATEE X OR3P IS BCR S TR R BF T 5L %, 55 W)
W S5 N A5 22 S 0 807 3 O FH A2 L sl R 37 s AR
AT ™ 120 0 o Pl R A AR P 43
S5, S BUAR B DR AP e BRSO A R0 {EA 7 AE
D BRI R 2o i3 PR R B, D6 AR BR B2 i PR3 T Al 1
ARSI AR 5 TR S5 AR 2R AR AL v ol
DRAPFERCIRA " AR FE DR3P R MCIR S A 9B
ZEMEREE o BEXT LA BB SE T IE A7 AR R BRI, BIF 9 2
T 2P BB SR 1 ) FRAR AR 2 & 8L

PRI o SR F N A He, g B AR AR S
AFFE PRI RCRAIG IR 2R K AT, TR ERAE LA
IRBAEBCR R S R Ol . TG O ik i He ) B AR
JEAR B MG oA o ) AR TR SCIR S %, A B F
L RGN Refiz dE it . A 20 BaOB S s
RABRGER  RBOHOC G oA S, SC i g Bt
HEFEARCIR A G 0 57 23 3 o
2 BHREERRSEGUEHBE
2.1 ZHEBBOEHEREGEGR 4

I B AL T SR 46 10 F 7 B A RS AR e &
Bt 2 i BB R, AL 22 8 B ot B s
RATT X H 7 B A e B o R 0 1T R A b
PR RS 22 0% BERRAE & X |, 77 B AR s A ot
PRI T AL AR TR o A T I8 B o' e vy J 1 —
ot 0 22 B B OB B R AR E 1T AN R R M
U0 SR R G S TR 2 U BSOS B 1 R
P28, B B T B A AR RO R R i 2 0 B
PGB AR R x (1) | Z N B 1) &
B AT R IR R

x(1) = Lug(t),2,(t), 2, (t)1" (1)
Kb, ¢ FORINZFEATE 2 0% B Edis I Zh e
SO A

F, 7 B AR FE ARBOT BHZ H 1) 22 8 B G Hy
U J A 1 5 B T

4= 3 La(n) —w ()1 (2)
A, =0,1,N-1,w, = (wo,ijl,jf“’wk—l,j)’r
FR FAAH AR I AR, AR BS £ 3 Br %
TR AE 9B 5 B . T AR AR AL HE AN 5K
(2) ,BREUA R (2) 5/ IMA, ¥ B R B/ IMEAE R
Z W BHOCE R R JE SR R B ek g

I T SR ECP e 1 5 T i e S IR 22 D B
Hn A ) AR ENGEOE G M i ab 3 R
G2 W B R (5 B, ARBOR I B AE AR O
G20 Bt B R & R i

HA, ) B AR FEARO EHER ) 22 B BOO B e R 26
MAEAT

(1) MAHE 7 B e A o UG rh B B 22 ke B



1112 WOt 5 4 sk

053 %

JEEE A R X RoR o AR TR U A FRAE N
AN BT i RS O R | 4 R AT AR
BOCEIGIY kAREAR

(2) XPFT 4 U b SFEAS EAT AR AL B, ST
Z W B R B E AL A(m,n)
TR

(3) FH y(x,) 27 58 BRI B PR 5 A R AR 8K
SRR AR A AS ) 5, 1) FH e S5 [ 2 SR AT
DA [F] i B B B N AAEAS ¥ (x,) 5

(4) JBIZREE P 1 ¢ HINGAEAS IR 254
A« (1) £

(5) T3 A N SR FE A 1) £ 119 T8 M SR & B pR 4K
d; S RARAE BRI A ) i 1) B/ P S s i
BRI, I FH T AR IR S5/ Jg P SR g B R B, BRI S U
BOBOCER R E 042 8 A 4 , A 2 I BOso B
REARLE TSI H T 5 A e MR bR 2 SO R 1 % 2
AbFR
2.2 REE A FEAREMY A HHAE

52 B ) R AR AR OGR4 A B A
S0 B AR AL R HE ) B A AR RO G TR R EC
JiE A FEAR T SRR AE , 1 H, ) 5 AR R ARUE S 4 AE
XFHL 7 AR FEASCIR S AT 07 B

H g B AR AR P T S FRAE SR G FE AR

(1) iff & A 50 R

F V., 27 B g B AR He A R 2 0 T AR B e,
TEFR BB V, 5 16 H 7 B A AR SO BUR H B A 8
FE AR X3 Rk 0 F

5
V,=ex >V, (D/5 (3)
i=1

X, VD 5 e 7353 ¥ ) B AR IR SO 1R
FAR R MR Z/INHES (1 DX el i B LB e s 2, 5
B R AR X IR I W /N 0.4 B
PR RARSOEE & P T RE V. B BRI #
Sy AR FERCIR S H A AR X /N TV, 1
PG DX 0 H o B A e AR O RS P i 79 5 T4
X

(2) W AR

WL Bt A AR OB LR A AR S D [
SE , A R DA O G P A5 3R L D 18 5 R
&, BIEOCER ) X J5 165 Y J7 ) (4 DX dsloids 5 1R
SEB XI5 Y IR RN O EEE. B

1 AR HAREOG G RO RAAE S U RO B (R
S2E (1
X, = P,/100

{Y, = P,/100
[, Py 5 Py 3 IR BOCEIRTE X Jr a5 Y J7
AR RE. B RHEESEOCERET X TS Y
75 1) 14 DXt S B R T T B A I B R R
BB AR BT B PR A5 R BB L )
FEAR RO R R 5T K

(3) H A RO AR

FL ) B AR AR [ BT AR, H ) B AR s AR
IR O MG P AR S5 50K 58 L, B HL ) Al
FERA ROBAR LB BIME S, k2. RV g B AR
FERAYSFRORTE LR T 2 I, 32 X o, ) B A s
MR BOB IR FRAE, B WAL 2R R A EF ST
WS

it DA b AR, D58 R A AL B S (Y H g BRAR
FEAREO G EHG B I, ) B AR T BUE S HRAE , 4K 38
WO AR R AR R R RS ARSI GG L,
EIE SRR A IR B A, AR AR I g B AR
i 2O R (TR NN R ot~ R N YA G WA T i
FEACIR AR HE B2 A B
2.3 BAREESCRSMLALHL

H, g B AR ASCIR S, 23 0 T S I MR 4R
e, DR PR B R, ) 5 AR S AR 2L 28 A SR VA AR R T
B ARYE I SRR g B AR FE AR SRR ALE , A1 28 (6]
ARRAR I OC FR , S H ) R AR AR 2 A8 5L 22 5

R BRI ORGP i = R H & & T
L Iy AR AR AT

(1) rig OB SR AE B 1, 5 1, hEH
R

(2) HL 5 A s i A B R 5 0O 1% TR AL A
FOMRIAASARES , Al bs 228 i bt A 4 3 s
FI A 2o PR A 2 R T 0, S g,
I3 R IR IR, g 5 A AR S RHE P, PR 2R ]
IS ST S RIS (1 (g g | = A

(3) IR BUE SR AE TP L 1 5 L A-F4T
R

R R EEHLA p, S HOCHE G o,
AIREE RGO o #. BOGE G ALbR R,
HL ) B AR S A AE P B AL A BR iU T

(4)



e 5 4 Ab No.7 2023

SRECIMAF T U BHOL IR R i Ty DR AR S B A 5 R 3 07 1113

. dx, b,

\/fz x4y \/fz + X +yl
S (5)
VI a +y

SR, £ RO R 1 T A

FFE B2 7 RSk M S B0 £ s A b
BN g, g, 0. TR R $OGHE
A b o ) R TR A5 A T i B 1,

a1l
= ( b1%, — X% b1 ya — X0
RN S AN
;1f_2/\/2f2) (6)
VA B P

IR a SINTE L LHEP N
PRI AR G & m i L, L, .
BB 3R IR 1]

L L
[yl H
iwﬁﬁﬁB—[““lJ Hh, 3 AL A

br R IEe 2 WAL IR A A s 2R I e % Hi B H I
HB = A 3B,

e H I H JA TEAC AR L, A e/ —3fe
V) R it LR T 2 o P e T R B ), 7 R R
.

O = min |A-HB|">

{HTH =1,

FIFH Umeyama 7 B AS 6 B 35 B 50 1E 28 1
FEE, AL AR PR ) S A Rk NN

0. = — arcsin( H(3,2) (8)
3K (8) I BRAE FE AR TE OB AL I A R 1Y
o] e £ B, Ak o v T R AR A S 35 A 1 e 2E

H, = H,H (9)
P, H, 55050 H,, 3R BOGAR B AR X T g Bt
AR 1) Je B I LA b e e Ji %) W, g o A e Al A
o

HA, g AR AR LA H ) B AR s AR AR B 2R Y
FikAXF

q. =4q; +nD, (10)
Kb, 0 5 D, 43RS L E A K7 ) ] 5

AL
U g ST AL IE SRR A =

IO R, 7 J5 L TS AR A R AR Y L I

(7)

—
A 0,9,

WIRBOC UG F I, f T BRAEER B 1 5
WOCAR AL o, AL T AR RO HT-F-18 N, b, H,
TR ARG T BRI 2, R, b

ax, +by, +ecz, =0 (11)
K, n, = Ca, b, )" FREAIE]

s R U WAL i, s

s, = S (b,,

Ja

o.d; (RHLLITE m, FEIEAAT

(- ac b, Ca, +5)°)"

i = ‘(—a,c,-,bic,,(ai+bi)2)‘ (13)

AL B2 2R, g A s Al P 5 e AP i
N, FRIAREIESSHE [s, ,m,] -

¢ PR ERBERLm &, HRRAT

(= (14)

K, = sis." + mum,” FoRSLESEL, il bTT
T N, N AR AR B4 1 EREPLA He,, + T H)3R
RFAE

-a;,0)" (12)

Hq, +T = Hq, + KT (15)
Bt AIL5E BCHL M AR L b A A
I PER 2 Z AT

ECH,T) = 2 I 1, - HK) (Hg, + D || *

(16)

A WERE MR ) 50O 0, JKI L ) B A TEAR
o i A e Ui 2k Kk

T = Hg, 2(1 -K) ( Z(K—I) o

MR CIT) ff 55w g B AR B ABCIR S 1 A7 &
A, B ) B AR s AR A PR A, S i 45 2R
3 KBlsHh

N T BRI EE T 2 B BOEO R SRR
T3 A HARCIR 2 BG4 557 v, it o vl ) B AR
FEBCIRZS L ZEAT M B % T7 6 v T i ) R 58
AR ) A B AR IS 4R B, A RTBOE
1R IRRAR R AR W ) B AR R AROBOE TR, FI T Pk SR 1Y
H, ) B AR s ARG PG A B v g B AR R AR 28,
I Thermo Scientific DXRxi i S I & A% oA AE
TR A ) B AR IEAROHOE 2 I B R AR %A



1114

5 RS AN

53 &

G B 8 nm. IZAXAR AL 320 Ot
PBBL, JEHEE M 400 ~ 2600 nm, frRAEHOL K&
BICR/IN 180 x 180, =5[] 73 HEA ik 22 mo JlAR
JETEA A B SN 1 PR

x1 REXEICKESE R

Tab. 1 Band information of the imaging spectrometer
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Fig. 1 Laser spectral image of power screen cabinet
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Fig. 2 Laser spectrum image of power screen cabinet

press after dimension reduction
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Fig. 3 Form characteristics of power screen cabinet press plate
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Tab. 2 Results of state position solution

of power screen cabinet press plate

JEHE | EAR | SERRALE XA JebR%E | AR
W | FY /em /em B/ ()| ()

a [23.3,35.6,18.4/23.5,35.4,18.2 | 52.6 52.4

b [54.6,58.4,23.5|54.3,58.7,23.3| 34.8 34.6

19.1,15.8,35.4|19.2,15.6,35.5 | -45.8 | -45.7

100/ | ¢
Ix d

38.4,25.4,45.6|138.6,25.6,45.8 | 59.6 59.8

e |67.5,41.5,53.5|67.7,41.7,53.3 | 65.8 | 65.6

f 18.9,23.5,61.7 | 9.1,23.7,61.9 | 48.5 48.3

a 8.6,9.5,10.5 8.8,9.9,10.7 123.6 | 123.2

b |11.5,15.6,18.4|11.3,15.7,18.6 | -90.5 | -90.3

200/ | ¢ [23.5,25.1,29.5|23.3,25.3,29.4| 84.5 84.8
Ix d [35.4,31.5,33.5(35.3,31.3,33.7| 112.5 112.2
e [41.8,43.5,44.8141.9,43.4,44.6 | -134.5| -134.3

f 150.5,51.6,55.8(50.3,51.4,55.6 | 54.5 54.3
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