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Abstract: Aiming at the problems that the existing mainstream target detection algorithms had low
detection accuracy and incomplete segmentation in the image edge regions, we proposed a region of
interest pooling algorithm based on Mask RCNN model. Firstly, the feature maps of the regions of
interest were divided into edge regions and non-edge regions by the Otsu threshold segmentation
method. Secondly., the edge gradient interpolation algorithm was used to interpolate for the edge
regions, and the bilinear interpolation algorithm was used to interpolate for the non-edge regions so
that the discrete feature map was mapped into a continuous space. Thirdly, the interpolated feature
maps were evenly divided into £ X & units. Finally, the double integral was used to calculate the
average value of each unit to complete the pooling operation. The comparative experimental results
show that the proposed algorithm, based on the Mask RCNN model, has a certain improvement in
detection accuracy compared with existing algorithms on COCO (2014) dataset, and has a good

segmentation effect on the details of the image edge regions.
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S, If H LAV A ACBOR B e/ ME. S2B a5 R R W], MpRol WAk 1% B A R 9 & 1 k.

F 1B T 25005 300 WO ACRRG 8 P39 (H . & 2 50 T & E 40T 300 Wk US & 17 2k
5 AEL R 30 A [ U 45 2 fE

®1 BEHEAKNEHETHE

Table 1 Average accuracy of each algorithm iteration

(NS mAP/ % AP50/% AP75/% AU HL
Rol it 1k 35.08 58.13 44,21 300
Rol Align Wifk 37.12 60. 02 46. 32 300
MpRol itk 38. 04 60.78 47.19 300

R2 BHEHERZWSEBKEMLRIELDRREE

Table 2 Final classification loss values and bounding box regression loss values of each algorithm

Bk SRBKAE 21 A 1] 051 45 2K 1E AR AL
Rol i1k 0.279 0.614 300
Rol Align jhfk 0.267 0.320 300
MpRol jthfk 0.261 0.312 300

f 22 1 07 WL, MpRol 3t 48 v 19K 1 %48 Rol Align #ifb & 1 . Rol b /55 T — & 47},
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45 Rol Align WALFIEAA L . mAP #2751 0. 92 N Jrsi, APSO H£ T 0.76 N EJrsi. AP75 fH
e T 0.87 AN . M 2 nT WL, MpRol 346 53 3k 9 73 2 5 2% B A0 140 BAE [0 U 45 2% fH &% ik . Rol
Align WALF LK Z . Rol WAL L@, M Rol AL 325 Rol Align WAL 58 1% . i1 FARE 815458 2% i
FEMRABR BERR, O 0. 294, X JE A Rol Align 1t 53 2 fff T XUE P 22 (530 1 b A 1 AL B AE T AHY
7. BeAh, M Rol Align #6535 3] MpRol s ALFE 3% . Jp 2458 2% B AN 30 FAE [l U5 963 2 (B A0 AT — a2 e
JEE REAR R W51 A 20 G0 b B2 46 (1 5 0 0 — W AR 0 SR A (L S5 R A T ik — 2 sl i B AL T AR R 22

it i) 00 38 5 3t 2 T Mask RCNN SRR £ 48 COCO(2014) EibAT, HOB A Sk b AT H ARSI
5 KB IS HOR R SRR 45 5R 81 Tk 3.

®3 BEEFHTEHTRISEGAINSHENMTHIRMHLILER
Table 3 Comparison of parameter quantities and average time consumption of

target detection and image segmentation by each algorithm

RV 2 b PR ]/ ms E 16 AR
Rol jb b 216 32.18%10° 300
Rol Align jthfk 288 34.07X10° 300
MpRol ik 319 35. 89X 10° 300

H 2 3 AL, MpRol b5k i S 800 By, X i FIL2s A1 52 2% B R 3 0 2 B 4 v DL R JE
Mask RCNN BERVA I T EUZR 43 #0153 ST 80 1eAh, ZE8U 48 COCO(2014) 525, AH L T Rol i fk
%k Rol Align b5, MpRol Jth Ak 5 ik #E 4T H Az A8 55 5 43 %1 i 57 35 Ak 31 st 18] 43 590 8 K T
103 ms# 31 ms. {A MpRol Jth £k 5575 g L) 45 /0 1) st 8] 48 9% 46 BT 55 1 H As 4G 0 -5 10 45 93 300G 1 % LA
T AR A 43 2 4 300 SFORE [ 2 o 38 80 0 R 0 L A G I 5 TR o B s R
4.4.1 HEHAMREEM

kg B4 3 B MpRol WAk 832 3 F Mask RCNN AU [ 72 Ak 4 R i g, 5 H: At 80 325 7 B
£ COCO2014) AT R IRT LY o 356 B 43 A AR SR M A R I 25 2R n 8] 9 FrR.

ot ' ¥ o ' p— ¥

(A) FLYER (B) RolAb 5k (C) Rol Alignith b3 i (D) MpRolih {571
9 HBHEET Mask RONN B ZEHHEE COCO(2014) £ I # I 45 R %t tb
Fig.9 Comparison of detection results of each algorithm based on Mask RCNN model on COCO(2014) dataset

AT 9 m UL, Joig e 5 H AR I Bk 2 2 H bR B R, A SCHR HE i MpRol e AR50 15 AR BEAG I H 3 2 114
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Hbr. XFHEFEEN B H AR, MpRol Ak 5 1k (45 5 e . X BE T &0 H AR . MpRol it £k 5 & 1IE
T Rol #ifb B 51 Rol Align jth Ak 8B E 7646 T B H BL B AR TG 0] B8, it 4h . MpRol b 4k 832 B i ok
T H G X I G E R BES BG, WAE B AR E A TG, 10 I 9 R A S DX ) 40 R
1.

(A) Rolith AL FY 1k (B) Rol Alignith {53k (C) MpRolits {73
B 10 9 FER 4> 1 % X 3E B 48 T ALK B AR
Fig. 10 Some detailed enlarged views of edge regoins in Fig. 9
HI 1T 10 AT UL, X TR 3 2% X3k . MpRol AR5 35 B 70 FISCR Src iy T AR S, 29 SR e
. Rol {WALF 75 M Rol Align b b5 1% 5 B DI BUG  FIAS 4, L DXCIURE 0 9 23 50 5 AR 0 B2 41K
PG, MpRol A 5 v il 52 2 1 S0 T RE 0 S0, P800 % DX B0 40 35 23 B0 B 58 3 . EL R I v [&]
80 2 X3 ROZE AR AR, PR A E AR A I P8 RE A 3] — 5 42 7
4.4.2 HEHEeMELTEIMN
ik — 2 40 Hr MpRol b4k B % 2 F Mask RCNN A58 81 (g H bR A 0 4 g, 38 BOSCHE 45 COCO
(2014)  BATARERE B9 20 460 H AR5 Rol WAL 5 7% | Rol Align WAL 53k #E 4T K2 X L CAPS0) , K3
MRS L85 RF T3 4. diF 4 AT, FEBUE 4 COCO(2014) Ay 20 2860 H A, MpRol #b L5k 78
table, chair, car 55 2> b B IS 6 < &5 T Rol AL % A Rol Align L5 7%.
&4 BHEEET Mask RONN B FEHIEE COCO2014) LR M LL &£ R
Table 4 Detection comparison results of each algorithm based on Mask RCNN model on COCO(2014) dataset %

Bk table chair car bottle bird aero bike boat bus cat

Rol itk 56.7 53.2 63.5 54.8 51.5 67.3 59.9 53.5 64.7 65.1
Rol Align itz fk 58.2 55.7 64.3 57.2 51.9 70. 2 62.3 53.7 65. 2 66.7
MpRol it fk 61.9 55.9 67.6 56.9 52. 1 72.1 61.5 55.0 68.5 67.1
Bk dog motor plant sofa TV train sheep  person  horse cow

Rol it fk 64.9 58. 1 38.5 54.2 63.5 74.2 54.5 71.1 64.7 52.3
Rol Align i fk 65.2 60. 4 38.7 55.2 65.1 75.5 55.6 72.6 65.1 53.5
MpRol it fk 65.5 59.7 38.9 57.9 64.6 77.8 57.4 73.4 66.5 55. 4

ZE LTI, BB JE A B AR A I SR A AR A RS 1 R AN L RIS A S X A B AS 4 A )
ARSCAR T —FPET Mask RCNN AR () SO R X B AL B vk . HBE e IR E 20 i i T4, s 4
DX S5 P 5 360 %) 0 B 4 3 T PRI 0 % IX ek i) ROEE T AR AE Ak A B bR 00 52 7 5 . ARdE 4
COCO(2014) |, ¥4 X5 %5 Rol MiAb5 1% 1 Rol Align WAL vE BEAT T XF Hb 20 BT, 2598, AL
T3 bR AL B, A SCE ) mAP (B IR & T 2. 96 AN E SRR 0,92 ANA 3 A, APS0 B 43
BT 2.65,0.76 A4, APTS B IR E T 2. 98,0, 87 N E AL A EBKMEREAR T 0. 018 FI
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0.006, M1 FHE [ )35 26 [ REAK T 0. 302 1 0. 008, NI, A SCEEAERG I R MEE & vy m 2 A 0550
PEfE, HHEA RIRE e, 58 L4 D i i a] 46 2% e BOH & 10 B A S I 5 G 4 50K o 2R DL & IR Y
A3 2R R FEAE R 582 3k B4 5 10 H B A I 5 RS 40 )RR
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