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Adjustment of fisheye distortion images of coal mine

WANG Yong', ZHAO Kai*, CHENG Deqiang®, KOU Qiqi*
(1. Huajin Coking Coal Co., Ltd., Lyuliang 033000, China; 2.School of Information and Electrical
Engineering, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: For distortion problem of fisheye images collected by video monitoring system of coal mine,
an automatic obtaining method of adjustment parameters was put forward based on image content according
to line constrain of ideal spherical perspective projection model. The method detects image edge
characteristic lines by preprocessing the fisheye distortion image using math morphologic and random
Hough transform, then gets the optimal adjustment parameters through the statistic of horizontal and
vertical lines proportion. In order to decrease effect of large image information on adjustment parameter
obtaining, the ideal spherical perspective projection model was improved and an improved adjustment
method of fisheye distortion images was proposed, which realized center transfer of the fisheye distortion
image and magnifying of part regions. The experimental results show the method can get a better
adjustment effect of fisheye distortion image.

Key words: monitoring image of coal mine; fisheye image; distortion image adjustment; spherical

perspective projection model; automatic obtaining of adjustment parameter

BRI H TSR R AR I AR R Y [
E TGN I 90 A PR Ik 2 S A Xl AT

B0 I ol LUK R AT 7 5 S AR BEEOR A 3k A 3 i ] 2 = M 00 288 4 T T A9 552 1k T80 A )
K RO B AT AL SE I I P RORTE IR TS TA IR M R A S R A B . S

0 3

i}

I fa B HE:2016-03-15;18 6 HH#3:2016-05-30; REHE =M.
E4TH:EHE ARSI H(U1261105) ; 4 1 BH 1155 H (KC14SM099) ,
EHZ B : TAK1962—), B, INTFEKIFLA i TRE A0t . 322 AR ML i B AR BT & A 2R T4, E-mail : 375219535@ qq. com,



2016 4% 7 4

FRE LS SR T BEARE « 55 e

el AR S A L, R B Sk M AR B R
180°, )" {Z T At e 4 Wa s b Ak k Jig M 45 S K HE
B R s () W AR A ds . LR £ HR B Sk 1 4 Y
GAFAEAE & ™ 5 0 LA B AR, 52 M) T A S B
it .

T 41 0 W5 75 P A% 9 1 9F 55 O 1 9 O s AR A
FH 8 IR BT Sk b a2 O & X f R 5% Sk N A 2 80 1T B
SE I AR E 1 B0 IR BT Sk 80 R S IE R 5
SCHE I LN GR 7 kAT 0 R W AR ERORS E L 75 3
5 PR R T RS o AR 2 2 ok £ B 45 Sk b o 1Y) ok
FEEAEE 2, B B R V& s e AR 45 JL TR
75 AR 2 SR R Sk B AE T vk S T B Y
e HR W5 A5 A I o (HL T B2 N 6 B 25 ) 47 {4
B AR TE o IR e 2 G il 2Ok A AL TE S
HR Carroll A5V 4 Y T — B 3L F 9 25 19 W 5 Oy
2l AR FEE PR P A e SO AR M 2 R
FAFT IR B/ M (A I JE 1 ) £ AR S
T A AR A IE S BRI TR EA NS S,

AR SR F 3 AL B T 375 AL 48 S AR R (1 (R e 2 R
S S 1 HE — ol 1) Y 2 1 R R AR PSR IE B8
FBh RO . %07 7k AT AE fa IR B Sk N A S 808 ok
TR OL T S RS 055 R i R i 2R RRAE
SRR U A A% 1E 280, A5 A E 5 i R S i A 4K .
H T EARAE B i 2 %A I S BOR B0 AR G 5
] o % BAR R 1A 3 AR LA AT TE IE R T —
Fofr el 2F 1 £ AR W A8 PRLQORE IE vk SE B T ’R hG
(6 RS RN 4 X R . B A5 SRR W], R 1w
T0] P25 (B 0E 2 500 2l 3R BT 1 R e i) e HR g 7
PR A IE 7 1% - RE 615 B 45 06 28 1 A% IE 4%, HLAE A
SRR BT PG IE A 2 B 0 R R R IR 8 S
I WA T oK

1 ETHEHEARSEENGRRITEBGRKIE

1.1 #ZARBEMRPEAY

FAEBR 1A 5 LA AL A& 1 s, as ) R —
HOP 58P0 O MiEL OP Bk T 45 m . BRI
Mom AR RS B XOY AR F A8 m (XY,
R Sy £ HR B AR R p . BR T 05 5 A0 HR I A AR
Mom R —— R T o =T Gn) R, X
ZaliEid m=T ' Gn DS EER T 5 m . 4P BRI B
T3 5 A 70 B0 0 Bk T 43 B 9 SRR R A Rl R i —
FELAERKE FRIA — A KA, 75 A 28 1 4%
MEMREMR I — R & . WL, ER B
MR s 25 PTG % 7 ) 3R T A5 F 3R TR AS0RT 7 ofe

—— ZR A B PO B ERE L T LU T A R T
5 D i B L B S 2R AR ORI S i B L
SHRE WL B — A F 1 b A5 2 — A
1%, B i BR A 1F P

1 AR R T 3 4 B A
F1 R T BRI L O
T XOY SEATHE T UO'V 514 OP 5 4% 5% F- T
FHAE T 05 c (UL V) B 4G IE G S . BLARTE B F
BRI 2] IR AR AR e i 4R 5 2 1) o7 |
XOY e FAE R WK IE EZ 8 ¢ 5 R AR ER S
m TR R K
(U V]"=[X Y]'D (D

Kf D=———"———, r Jy Bk I WL B R B

BRI AR L 5 R R AR R B XSk AR A A
1.2 #mkwr % B4 EH 0k

U A S S S < T O e 3 S/ S NS
mEe,

(1) 28T B 1k 8 0E J5 1 BRZ H B8 X Rz e 1%
B Xk, 75 BT T 43 R T AR e S5 ] £ R e 2 ]
T 0 SN ST T 5 TR R I D A B PR AR
b I XY, Z bR R TN EME L O, RS E)
XYZ MAR I Z Bl b S PH £ R AR P 5 5 A I AR
RUM VT L . A 1E A0 AR AR i e an i 2 PRt

2 Pl QR T A5 80 A s e 4t
R TR IR A s 2 8 28 KR



. 56 . 5 g3

X Y]'=[X, YOZIT—%[W H]' (2

[ WL H 43 51 o Ji I AR 0 5 B2 A B2 T g
P E X,
(2) 38 3o 3K T 25 W5 AR A0 2 R 0 P AR
W 5 2N B 1 . X3 (D BEAT IR R L D o A — A £
I 702 PTG M — b X 7 — > Bk 1w a5 D) B — A 3k
T U 8 W — b 0 O T 852 i, B AR e A S0
UV — {C} 0
0 G,
Kb Co Gy 4300 o 3 B 7 ) 78 5 BOR K SF- T 1)
WS REL
(3) 7152 42 MR A IE KR AL R 5 o 8 HE 2 1 ke 55
FIEME A LA, S4B CO A X R, W & 2 4 2 79
Ty 1) 7% 4, SRR 0 3 B A L A bR AR 5 A R

U VI =[U VI LW HTT )

X WU VORI AR AR

(D) BIT S 5 5 10 HR AR S — — e,
W 0 TR I 5 [ 05 1 RGB 31 66, (8 i 56y J8 IF [ 4%
() RGB Bt . 2o BRk i f A0 35 5 4 A AL IE I 19
A R AT AN — 2 Sk B UM 20 SR A L 1k AR Al 408
BF SR BT AR Z AR RS bR . R F IR
IR B S PE SR AT 3 B AR SR A I AR M A
R R, e R TR G, B fa R A I R 4%

2 Mt ERETERKIE

i|[X Y]'D (3)

2.1 BmEARHKRELAKAHKERT &

e 45 1) £ NR Wy A8 AU E v 75 AR HURS IE 240
C»Cy o XA IERCR #E 4T VF i, 38 5 3% A0 15 )
— X AL IERCR B i AL IE S B G C LG

TEEMG AR B, 2 F ARS8 0 45 0 R b i
BT HE B R R R 8 EDIRAS BRI AR 48 09 %
R HR 4 5 A NI %17, W EG
tHBURE B | A A S R R SR A AR AR R
T 175 A0 5 2 4 TR (10 R 4 1 2 B A 1 L A £ B A IE
EIG b R BB th AR Ty ). A SR
IR N 25 04T 43 B » 38 JBCIRTAR b s 9\ T ) 1 4 B o
JT A 26 B ) b B R RS IE S8 Cr L G R i fE
KIESHL,

K F BE ML EE A8 $ 6 0 HR A 1E G b 1R 48 B f
AR, 43 B AR B 0= (0°£5°) ,0= (90°+5") Fn
LR BB GATT 1) S8 v 22 A A R AR O AR b R I E Y
FARE 0= (90°+=5) F1 0= (0° 5 fEfT A LB

2016 % 42 %
oA«
b D0 = (90°£5)]+ D[ = (0°£57]

>0
(5
A DI00= (90" £5D] K 0= (90°£5°) LB
BEG D [0= (0°+59] 0= (0°+57) BLkBE A
B D00 M A 4B
g T4 P RAE A 2 S AEROE S 5, AL
B AR A I B 1) 2 BA B 0 AT (6D SR A

Sy Sx
€y — €x

S Csxoasy) Tl Cexs ey ) SN BE AL R IR AR 46 K 0 21 119
LRBLIY 2 A3 AR AR

KIESH AN RBUR R ME 3 iR, M58
(i=1,2,,40) ¥ C; BUH C, () & & B AR C,
BUE 0K Co () j=1,2,,40, 85 i 2477 C (D)
Co (DRI AR E BRI PE PGl FARRK
Co (DPEFH P e KAEWRAE 45 P (D), IF 10 5% X i
1) C(D,Co(j). ERUEAE, HE C (DIFIHL
W, KRR PG R REMRE S P o KA I
LSRRI Cy (D, Cy GOE L BEITY C) (), C, (GBI
h AR IE SR

(6)

f = arctan

C,(i)) €[0.80,1.20]

Cy(/)€[0.80,1.20]

| £ FmsemmgEz |

|%mE%§&E&ﬁW|E

+

=]

- .I FEIEP(, )>95% PG, j) |

TR
=1

............

(3t e et ey (o B |

RABRERIESH

B3 A IE B HE B3k O A
Wi kmma, C L Co fEE A 0.85~1. 20,
ASCHL 0. 8~1. 2, kR 0. 02, 43 H A8 fdi 15



2016 % 7 H

IR B 6 Rk B A E - 57 -

K IE I B P ek, g A 8 iR E S48k
2.2 Pty &kl T HRAIE S &

] P AL BR T 375 0 A5 s A R A R R A SR B
01 B W AR AR 0 G5 A A R SR S ™ 5 v A iy R
G2 PRI Ok 3L AL B T 378 L4585 R R R A T P4k

kT BB XoF £ M B AR G K B ™ Y I A
BT IE 20 (2O BTk 15

(X YI"=[X, Y, J"—T.[W H]" (D

1 0
T1=[to t }(zl,zz TR R EO T AR I

Pl 40 Pt 2 P ke S 280 T e i b 2 PR AR s
ApbR, LI HL RS . T 4 SR £ R R AR PR b
O Fe A B bR R T AL OR L

Y,

Xo
.

z

B4 M ORBBIFALR T O HRE

Hl SRS IS S B OE U R B AR
AN XIS GE . T CL G B4R r=r
AR A BOIERBOR , 2248 r > W2 PR IE
RELHFEE r R EBREE ™8, T4
PG A TE 0T, I e Ak b ) P £ HR 455 Sk KT £
PEHEAT ICAE f a4 3k () AT IR AL 15

i

(b) C1:1.047C2:O.92

Ao e

(D C=1.12,C,=1.00

(a) C;=1.04,C,=0. 84

!

(g) Ci=1. 20,(:2 =0. 84

(¢) C;=1.04,C;=1.00

U V]'fz[co1 COZJ[X YJ'D' (8)

At D= - .
g XY 1717

B Ry RO R A ML AT SR B H A X i

3 KBHER

T X T[] PN AR R IE 28 S AR O kAT
PR B IE S C L Co (Bl LB E
Co MWAITERME 0. 8 JFARIUE . AL B#E R 0. 08, SLEG 4,
e 5 iR,

100p
90t
80F
70t
60f
50t
40t
30t
20t
o ¢

P(i)/%

0

Bl 5 C B3 RIS POl
M S 0] & 6 £l R A7 76 — A H i {EL A
FiAT B PG fe KAH 56 BB C) i C, fig 6 52 91
FERSIERCRE . 43 G A I R I &L 6 o, il i
P {8 B E RO M. C =1, 12,C, =0. 92 I},
P8 55 e 5 X B UGS TE R e

(d) C;=1.12,C;=0.84 (e) C;=1.12,C,=0.92

T

(L.

(1) C;=1.20,C,=1.00

(h) C;=1.20,C,=0.92

B 6 TR IE 280 B £ R I 7R [R5 IE &R

B 7 b AR AR EE AR IE AR . HP R 7 ()

S 2R FH BEARUER THT 325 A0 £ 5 A R A ) A0 A I TR i



¢« 58

5 g3

2016 % 42 %

T VA AT O SR SR R R AL IE R A
Zr th LR B S R AR B G B 7 (h) w3 iR A
S SR T et ) i HR R A P RS T 77 3 4 B A I R

B T B[R] 0 a5 A DX B 2 A A B TR
FAERCR B

(a) R BAR 4 35 LA 2

& 7

BT BER M 5 R 48 b i £ AR e AR PR R T ER
T 375 BRSBTS X Y =
i 23 [H] R B A R L 4 T — o £ R e AR AT AL
IEZHH F 3R BT O X 28 3Bk i 37 L85 1R
BEFT LA 3 HH — b e ) £ HR ey A2 PR AR A AR T 3
SEPLT EARIX B HOR A E O R B RS . (HARE
Z R SRS B AN TE T T8O B R AT 2k 2
F f2 IR W 722 P A5 o AR PR 5 35 00K 2 TR — A i
FEH AL .

S E 0k

C1] oo, sk i, R K. 38 T 40 IR 4% 3k A9 42 07 0 9L ik
SHbrE S WAL ] KR g (A RB S
TR AR ,2011,44(5) :417-424.

LA 5 S — b 5 TR 5 B R G R
B ik L)L ML 4. 2003, 26 (12) : 1702-
1708.

CARROLL R, AQRAWAL M, AGARWALA A.

[2]

Optimizing content-preserving projections for wide-
angle images [J]. Acm Transactions on Graphics,
2009, 28(3):341-352.

[4] CAPPUCCIO F P, STRAZZULLO P, MANCINI

M. Straight lines have to be straight: automatic

(b) SR FH sg i Y 0 ML 5 2 P40 1 O v
A HR A28 ] A A TE IR

[5]

L6]

L8]

L9]

[10]

calibration and removal of distortion from scenes of
structured environments [ J ]. Machine Vision and
Applications, 2001, 13(1).14-24.

MAYBANK S. Theory of reconstruction from image
motion[ M]. New York:Springer,1993.
DALOUKAS K, ANTONOPOULOS C D, BELLAS
N, et al. Fisheye lens distortion correction on
multicore and hardware accelerator platforms[C]//
IEEE International Symposium on Parallel and
Distributed Processing, Atlanta, 2010:1-10.

BRI R R L — i T A A i T A PR AR e AR
REL] 62 AR 2005,31(1) . 122-124.
BELLAS N, CHAI S M, DWYER M, et al. Real-

time fisheye lens distortion correction using

automatically generated streaming accelerators[ C]//
IEEE Symposium on Field Programmable Custom
Computing Machines, Napa, 2009;: 149-156.

LIU Y G, PPENG P, FANG M, et al.

A generic

camera model and  calibration method for
conventional, wide-angle, and fish-eye lenses []J].
IEEE Transactions on Pattern Analysis and Machine
Intelligence, 2006, 28(8) :1335-40.

ZHANG G X, CHENG M M, HU S M, et al. A

shape-preserving approach to image resizing [ J].

Computer Graphics Forum, 2009, 28(7):1897-1906.



