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SSD #5514 R AL G 1] 2 T, HeR F G T
W 2% B VGG’ 4% . SSD i % T Faster—-RCNN #
“anchor” HILi , B — A~ ELAA Al 8 A7 & FRK /NS AE .
SSD i FHAS [R] & B 119 22 IR AR AiE P13k A AN ]
AN R . XTI B AR o B s i R R
TR, IEAERRAE ] 12 /N S B0 s X K B s,

I3 B BAR A TR A P, AR RRAIE 1] i
K TCHAE
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RS TITAN X
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TRBE 2 ST HEHL PyTorch1.3.1
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HEAT AL B, AL A5 IR G R A 2R AR
LA e G A o o R — 3 s b &l A R SR A
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Bij Ik S AR . e W EHREURE SE1 7 X0, 1%
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B TNk SPAG AN A AL R PERE
3.3 &A%

AWFFER BB R S B By, 2 ) R
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3.4 IFEMIEER

PPN AL AR U RICR , TR 23 BB Bk
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R IEREA IREAERL , FN FRAE AN A T REAR
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3.5 HELLIE

L 5 ZH A AR EL S 58 R 50 UE AR 5T 2 1 1
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SEHG = AE S R B3I T FCSE & R 46
TR B S DO AR 20 A A E ek TR e
BTN T — A8 S B - B X 52 TR
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K2 HBLSIERXS T
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PR AR
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S RIS < R TR A H FCSE 1YY
Wi, 45 58 7, 48 FCSE ml LUK mAPHE 5 1.2 F
53 05 A FPS FEAIK 2.5 4~ H3f . FCSE A o 445
TR 2 X R 1 RI2EA T R 4 ANk il , 5k 1 AR X
BURIE 24 2T BB M HGE L R TR FEE W
FRAE 080 T U4 B T3, N4 &5 T 4R 1E Y
FIRBET), FCSE BBl A 8 58 A% 5 A 1 Hb o 137
ARG H AR, mAP 4T 1.2 H 50 4, AR A2
EOR 4T+ ABTE R K- 3e 4 b, [ R A Se 1t
S FPSHY N T 22 ry 3, 78
I o} B LR B ) N S o 3on] R — A

T B B | FPS BEAK 2.5 4> B0 1] B 23 52 W
SRS A SIZ o 308 285 B 114 i 1 3R, DR b 5 A A R
JEE R oK

SO RSB0 DU LA TR S A el 2K bR
g sgm , 25 R BRSO eR AT DL mAP 4
15 0.6 N F1 43 5, R FPS $2 55 1.7 N 8h7 . itk
42 oR B 1o 6 TR AT PR R B IR ST A S
B, T DUROR A IR AN [ AT 55 (9 SRR, DA
i R S 2 () R 3 B P B mAP
0.6 1~ 4 S EETE , X - JE 20 1 FH 2 5 35 1,
SR R SR 1 5 R FPS $2TF 1.7 A4 s
AT AR A A BR A R B8 5 s A T AR SN

S R AT ) SR e T A R
7N, mAP K B TR A 525 b i = 1Y) 83.6% , {H FPS
WA T-S236 DU . X UL EH FCSE gk 451 2 p& 5i0n] LA
FHE LA P2 T+ I 28 MR, (Lt 75 22 7 3 B2 FORG i 22
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3.6 XItbikie

Sk B A G A 19 T vk S A 58 SSD Ty ik L
Je FoAh T SSD /9 20 77 1 (ASSD . DSSD . FSSD)
ARSI RSO | 7 BB A X /N IR e A6 0 LA
SRR RSO AT T 2 W05 %

STBUR VAN NGRS RS R 7Rl € S PO e
S (6 3) T LAE H AHIFG 5 I e T 2800 4T
HUAS T fe e PR IORG B2, A B T 4R IR AR 1)
THERE ) B, AR A B T R mAP, R
TEAN R A8 /N ROBE S Al b B — 3R e
IR R (R AR, U FH AR TR X6 /N R e o Al
ELA B (R

3 1o A B 9 A B S A Tk A R L S B
ALK (3R 4) | AR B0 3 PR R 5 S AG I 3k SR A T
oA ASE Y | 1 B AR AR R ELAT A 12 AR BE ) L 2 4k

3 NNEBREE FAREE A CR X H S5

=R7S W24 [520) AN Tt Ji 7% (R mAP/%
SSD 43.7 62.3 59.2 61.3 64.2 48.8 56.6
ASSD 62.8 72.5 60.7 64.2 68.5 59.6 64.7
DSSD 51.2 65.7 60.2 62.1 66.9 54.8 60.2
FSSD 56.3 69.3 61.1 63.5 67.4 56.3 62.3
AHIRGE i 65.9 74.1 63.2 66.1 69.3 60.5 66.5
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4 Z5ip

Bk SEBE/MB mAP/% FPS
SsSD 138.01 742 476 18 B SSD B Al A Y 2% 1 ISR i VG G-
ASSD 153.47 80.1 28.7 16 Z5FEAL A ResNet 101 2544, 1 LI 25 36 1R 114 W)
sy 936 TS 102 te IEARBS BE K BT, A S D
FSSD 172.61 78.4 359 . Al o 1 "

FE 1 PR T AR SRR T 0T A Dot Ay /8RB Bk o
At BB O S R AR R . ANE AL S 400 -
TEAR T oA T, BEAS A AR R AR 78 52 2% B LA
K5 15 B A ST B R IS BE mAP (T HAD 5 %, A1
e TAE5E SSD J7 4R TH 9.4 4 1 43 15 5 K6 I 538 B FPS
{HFHAK T SSD M FSSD J5i , {H /25 F ASSD Al DSSD
D5 ATHREIS B SR TAE HRG I (1 K

1 8 AN 9 Y KGN 435 SR X e AT LA H AR
WF5E Y e 0 380 M Eb SSD Oy i 8 IXUHR I e PN s /N
SRS )R A1) LA R e ARG G 8 AR A A )
T, AT DATRERA A0 /N RS BB L 35 AE AU I 7 Py
i Bl B A G o

(a) SSD LA L (b) ARBFTETr A4S
P8 PRI/ IR B U RN 45 SR X L

(a) SSD A A 2% 5
9 I 4 ARG I 2% SR X e

(b) ABFITETT AN 25 R

FCSE 1 2 U, 10 iy AR AIE P A 1 3 4
UG, AT 12 i A 25 ) BT RE ) FZ AL BE ) 5 7
2K BRI BT T 368 3 8 TR S R A T P 2 DX
S UL LA, Y BN E
SLEG A R R, OIS BOREELAR T i SSD A
T mAPHETE T 9.4/ 73 1, [A) I Xk XURL I 7 )70
SR FARKEISCR A 1 LA TT, ol AR i
FE KRR I R A B R G0 24 6 T 00 S P B I 2K
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Wind turbine blade internal cavity defect detection algorithm based

on improved SSD model

GUO He

Shanghai Power Equipment Research Institute Co., Ltd., Shanghai 200240, China

Abstract This paper aims to solve the problem of accurate detection of various types of defects in the complex internal cavity

structure of wind turbine blades. An improved SSD (single shot multibox detector) algorithm is thus proposed and three aspects
of improvement are made: 1) in terms of network framework, the base network of SSD is changed from VGG—-16 to ResNet101 to
optimize the input features for the regression and classification tasks of predicting bounding boxes; 2) an FCSE attention module
is added to make the model pay more attention to important features and improve its detection accuracy; 3) the loss function is
improved by adding a hyperparameter to control the smooth region, making the model more robust. Through comparative
experiments on a self~built wind turbine blade internal cavity dataset, the improved SSD model achieves an mAP value of
83.6%, which is 9.4 percentage points higher than that of the original SSD model, and has advantages over other mainstream
models based on SSD framework in detection accuracy, while greatly reducing the model parameter quantity, lowering the model
complexity and storage requirements, and achieving a detection speed of 31.6 {/s, meeting the detection speed needs in practical
production.

Keywords turbine blades; single shot multibox detector; defect detection
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