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Abstract: Aiming at the distorted confocal images caused by the two-dimensional scanning of MEMS
galvanometer during skin imaging by reflectance confocal microscopy, the theoretical analysis of beam deflection
was carried out, and the specific shape representation of projection plane scanning image was obtained. It was
concluded that the theoretical distortion image was consistent with the real distortion image. The distortion
mechanism was clarified and a distortion correction method was proposed. First, the original distorted grating
image was recorded, then the center lines of grating were obtained based on the Hessian matrix, after that feature
points were picked and datum reference lines were set. Finally, the correction to the distorted confocal images was

realized by calibrating the corrections of the two-dimensional pixel distortions using polynomial interpolation
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based on the least square method and filling the gray value of gap pixels by weighted average method. By the

experiment of measuring target with grid distortion, the correction coefficient was the highest and the root mean

square error was the lowest after polynomial interpolation of degree 7. Also, the optimal number of 512 rows was

379, accounting for 74%. The residual distortions were accurately evaluated, in two dimensional, the maximum

value is 4 pixels, the minimum value was 0 pixel and the average value was 1.15 pixels, so the results were

accurate. The experiment of in vivo real-time skin imaging shows that the organizational structure features are

more real and accurate after corrections. So this method is effective and feasible, which is helpful for accurate

diagnosis of skin diseases.
Key words: two-dimensional distortions of images;

polynomial interpolation

0 3l

Ve — SR BRI RS Wik a8, B S X
LR IRGEA I kb 2L RORAAEA
AN TR AU BT S R 22 S AT R, O B
(10 S S L 2 (A AP B AR T BE, ARGk K SR R 7
WHeWr IR 7 IR BT 7 T AR T AR AP,
Oy k2 SRR JER A B (Y R B, T R TR
A BRI R A BARGE, th T2 B RGP E B R
i, 28 58 T B A B A 4 IR B SR L 1
MEMS ik 52 5 B~ 41l AR , %4140 0 AR R 4R
B R AEAE R Ry e ) — 228, FH T R k41 40
HSLZE RIS, ANAS N 1 P {5 i A8 R4 A OE, #
AR T B A WA B A R LS 2 | I R | 454
FHIE SRR S, B M IR RIZ W a1 R, 2
FE 53 BT 7 A TG e AR AL A FE Al 22 b, 5 IR AR AL
IE, K B RRAE BERh 2 B, O BRSO 12 W 58
Bl

LRI, 10 3R A P 45 iy 728 F) LB 20 M 249 1
PR B E A 1Y 39 48 07 200, U IR B L LR AR
R T IR B OB R AR B2, 13k R G )
PG A 48 W 2 DA U e BT i A, R 35 48 T — 4 (PR
by 77 1y WA G A 4 R AR R S BR O B IR BT
S Br i # DL b il v T = 0GR, X RO iR R
R, SCHUMERE R, S P 7 U —E R R
M P P JBE o T T o HAt PR 5% W 78 1) 45 2R A IE 5 1%
F Rk BRSO R A TR R TR
BRI AR A T SRR IR S . T8
AR BTG IE T i 2 508 T A RARAL, AR Bk
T 125 AR 4305 i TR 190 s R A R 1510 L 2 R A
TIUT DL AR TR RS BR A AL AR T ks

[l

mechanism analysis;

Hessian matrix;  grating;

B . WA B — 2 B IR R A RS B B
fy 1) Ry A28 A% TE 24K, T HLRS O J5 0 R S ™ E
T, E AR MG T i 445 1 LA R WL A 7 2 LA
UM A T O TR WS OC R, (BT ]
FEROR A AE RPN G5 FE B AL I 2 i 8 5 | 2 0
I, K BEG 25  TAT [ JR I, X Py XA Sk e T
ES R E AR N (E R 7 o Rl RPN TN TR T(TE S 7/ DA R N 3
T A e i Tsai™ #2101, B /e 77 BoR M0 16 L =
B, AR5 Gt AR LA R SE B R Gebr o S50, I
JE 728 Z 88 K E b P T S e i S AR R
BT, P FH 22 R TR0 A7 28 P s Al P14 o b g A2 2
Bbn i, 2B LT LI RS . N TR R
IEJF P E A FENLAR LG IR 2% > | BP fl 4
W 2% 5, JX 67 T SRR B SR FE U 1, R GUAR
TP A R S B M AR TE 25 2R

SCHR T T B T R MEMSS PREE 4k AR
HLBE, 8210 5% S5 a5 MR 25 KR, 2T Hessian 4 [
PEIBOCHE 02, 4877 1 53 B 4E BURHIE 0T iR B 2
2k, RET RN M 7 REWXAHELE 7
AT 4507 IR R RS E AR E, S AL IR
YRR, 85 5k 25 A A AR I % O A Rn]
A7, REE I A B IRAEAAR S I AR A I 75 3K

1 #RIFEMFEIE

FF MEMS H R 55 0 L R E MG R E 1
fis, Ot 2 5d PBS 5%, 5T £ MEMS 4l ik
Bi, HBEIE — 8 LR A N AT s T, 2
JECRAH B E MG HATY W, L /4 3 A
Hil IR A, S i 0 R AL T Rr IR A ], REAS R 5
JEH R AR [, sy Bk e . a4 WA B B

202002062



s Gk A2

www.irla.cn

23

% 50 %

Detector

Y

Objective

Miniature scanning
galvanometer

Bl 1 T MEMS 3R B R St UL R R R 5t

Fig.1 Reflectance confocal microscope based on MEMS
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