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Edge selection guidance and feature aggregation for dynamic ob-
ject instance segmentation in aerial photography of patrol aircraft
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Abstract: Aimed at the problem of low segmentation accuracy caused by the similarity between dynamic
ground targets and background feature classes, as well as msufficient weak edge perception, a feature mod-
eling link was constructed, which included edge prior explicit selection, spatial channel dynamic comple-
mentary aggregation, and dual domain downsampling high-frequency compensation. An edge guided selec-
tion and feature aggregation method for dynamic object instance segmentation in aerial photography of pa-
trol aircraft was proposed. Firstly, a multi-scale edge guided selection perception module was designed,

which took the residual response between multi-scale features and local means as the edge prior and gener-
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ated an edge response map. Then, a dual domain selection mechanism was applied to enhance the model’s
ability to perceive weak edge information of dynamic targets. Secondly, an adaptive feature aggregation
module was constructed to utilize channel level interaction through a channel shuffling mechanism to acti-
vate cross-group semantic information, and to aggregate spatial semantic information extracted adaptively
by dynamic convolution and deep dynamic convolution with complementary channel detail features, in or-
der to improve feature responsiveness and solve the problem of feature similarity between target classes.
Finally, to overcome the limitations of ordinary convolution in extracting multi-scale spatial information, a
dual domain downsampling adaptive module was designed to fuse the hierarchical feature information ex-
tracted from dual paths, achieving adaptive aggregation and feature enhancement capabilities of multi-scale
information. The experimental results show that the edge guided selection and feature aggregation pro-
posed in this paper for the dynamic object instance segmentation models mAP50-95 and mAPS50 in aerial
photography achieve segmentation accuracies of 51.8% and 84.3%, respectively, which are 5.1% and
4. 6% higher than the benchmark model. Deploying the models on the Jetson Nano BO1 mobile develop-
ment platform can achieve dynamic object segmentation.

Key words: instance segmentation; dynamic object; edge guided selection; adaptive feature aggrega-

tion; model deployment
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Tab.1 Hyperparameter configuration

DR S G BS
LK K/ (Batch Size) 32
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AR K E (Epochs) 200
Ay BEHLEL T R (SGD)
Mosaic 3 i False
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Tab.2 Models Ablation experiments

Models MESM DDAM AFAM mAP50/% mAP50-95/% GFLOPs Size/MB Para/M Inference/ms

YOLOvlln 79.7 46.7 10.2 5.73 2.84 2.0

+ MESM NG 82.2 49.9 10.7 5.55 2.88 1.7

-+ DDAM N 81.9 48.9 15.1 9.09 4.56 2.8

+ AFAM N/ 81.8 51.1 9.9 5.53 2.70 2.0
+M+D NG N 83.0 51.1 15.6 9.46 4.61 2.4
AEISM NG N N 84.3 51.8 15.3 9.26 4.47 2.8
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Tab.3 Comparison of accuracy and efficiency at different resolutions

i Aoy PR HL 7 mAP50/%  mAP50-95/% “E¥IERf/ms  FPS  BAF/MB FHUFE/W
390 YOLOv1ln-seg 22.1 11.6 5.36 186. 55 3804 172.30
AEISM 31.2 16.4 12.41 80.57 3853 171.78
YOLOv]1n-seg 57.6 31.1 6.37 156. 87 3948 118. 36
o AEISM 62.9 35.2 13.64 73.33 4132 146. 62
610 YOLOvI1n-seg 79.7 46.7 7.05 141.81 3828 113.93
AEISM 84.3 51.8 14.30 69.94 3894 153.12
YOLOv1In-seg 74.6 41.1 8.31 120. 25 3859 139.85
800 AEISM 77.2 43.2 15.43 64. 80 3939 171.90
YOLOvIln-seg 60. 4 32.2 8.81 113.45 3961 154. 88
760 AEISM 56.7 30.9 16. 24 61.57 3973 185.40

THE T 6938 B A 2 v 55 6 A 3h 2 H bR 524 23 WEMERE I mER MR 2R, ZREH

EIS
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MESM itk A A B 3 1 /0 4% 4 [a] — {7 8 DL IS UE AT
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H 2 4 S0 55 F o B e T 7E T %
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Il MESM #E % B0 A7 &4 b 38 58 55 G AL 41 5 5T 3
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Tab.4 Different Attention Ablation in Backbone Networks

Attention mAP50/ % mAP50-95/% GFLOPs Size/MB Para/M Inference/ms
EIEM 81.7 50. 1 10.0 5. 50 2.69 2.1
MLCA 80.9 48.8 10.2 5.74 2.84 2.1

MSBlock 75.1 43.9 10.2 5. 84 2.76 2.3

LFE 81.9 49.9 10.0 5.55 2.74 1.5
DBB 79.9 47.3 10.2 6.55 2.83 1.8
FMB 80. 6 50. 2 10. 4 5.76 2.84 1.6
MESM 82.2 49.9 10. 7 5.955 2.88 1.7

M mAP50-95 Z5 & 4 # K B2 B, MESM
49.9%, 5 LFE #f°F , #H % MLCA . MSBlock
DBB 23 5l42 55 1. 1% ,6.0% F12. 6% ,{H 1% EI-
EM Fl FMB 43 54 0. 2% F10. 3% . F &5 S al
MESM 7£ @& ToU B {E T 1) 8 20 #6505 A 5 9 3E
7 3f F A, ETEM F FMB X #8435 A5 00k 40 %6 B8
LA BA —EMm G FHAE mAPS0 EXET
MESM, 3= B % 55 i1 2% H b5 i 8 A4 4 6 1 Fn

HAx A [ G 71 AW MESM. R it , MESM 19 11
P F EARPAE T RRAE S O B 55 3 % N H
i ARG L B E A 0 300 SR

e 2 7% ¥ GFLOPs J5 Ifi , MESM 4y 10.7
GFLOPs, 05 T X5 L85 8 hy fe iy, {H A AL R )
Size }y 5.55 MB, 5 LFE 31 % , it T MLCA
5.74 MB, MSBlock 1) 5.84 MB, DBB 1 6.55
MB FI FMB ) 5. 76 MB. 28045 SRR U], A SO
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Tl A B B AR 08 T A A% M 1 5 3 A H AR 19 1 S
NN H bR R B RE T o R T S R 4 4 R
2 ROEFRAE A& A 55, I AFAM AR B 32
FER W, FLRR 05 AE Al G AN 7] )2 SR AR B 5 AL H A
DB A RUE B R AR, R AL R b 3 S B bR
5552 2% 50 2Z ()RR AR AR RT3 B i 152 A A s A
[, A mAP50-95 28 & 4> Bk B F , AFAM ik
F 51. 1%, A5 3 i B A YOLOv ] In-seg # &
4.4% , [al W} #6 % RVB, WDBB, Star, Additive-
Block, CaFormer #l IDWB 4> %Il & & 2.0%,
3.9%,4.6%,5.3% ,4. 7% Fl 4. 6% ,{E A X} kb
e IR A P 45

R5 HAAREENHEMIE

Tab.5 Neck different attention ablation experiment

Attention mAPS50/ % mAP50-95/% GFLOPs Size/MB  Para/M Inference/ms
YOLOvIln-seg 79.7 46.7 10. 2 5.73 2.84 2.0
RVB 80. 3 49.1 9.9 5.47 2.68 1.3
WDBB 79.3 47.2 10.2 7.00 2.84 1.2
Star 77.0 46.5 10.2 5.67 2.79 2.3
AdditiveBlock 77.1 45.8 10. 4 5.55 2.89 1.3
CaFormer 79.6 46. 4 10. 3 5. 64 2.79 2.3
IDWB 79.5 46.5 10.1 5.58 2.75 1.6
AFAM 81.8 51.1 9.9 5.53 2.59 2.0

T B8 0% )5 T, AFAM (1 2 50 & Para
2.59 M, AMUAR T AEB R YOLOvIIn 9 2. 84
M, AR F 4 X b S B o A B R AT g% B
GFLOPs 7 1 , AFAM A H T 3 o #5880 T [
0.3GFLOPs i Tk A H AR EE B il T3
A B GREIE N R ICH AR RIS B BR S
S ARE AU Y A 35 R A [, {48 Tk A RVB,
WDBB, AdditiveBlock F1 IDW B £ B fit 45 %1 i 31
W, SCEG A5 R R, AR SO AFAM A3
JEFUASE T 5 2 5 G U K R, T LA ik e Bl 2 S 4
s 5 15 S 2 )RR AE A B A4 [ 8
3.7 AEEFMEEITLE L

SRR FE BT 22 R 10 % 5| T 30 55 R A B
5 RE R FE 3 R B X AR Y 2 T 4 R AR
R B BE B o ED RS B R m L ol
ResNetl8, ResNet50, Mobilenet, Fasternet, Uni-

replknet, Vanillanet, Repvit, RevCol M Swin
Transformer 43 il & # 3 1 B 8 YOLOv11n-seg
B T #4 , LB IE MESM 5 DDAM #5 8 % [%]
26 3 BURFIE 1Y E

HY 2% 6 114 il 52 36 25 o 4 43 B vl AL AE Y O-
LOvlln-seg Hit A MESM Hl DDAM J& , #5554 fy
mAP50 5 mAP50-95 43 5l ik #| 84.3% H
51.8% , A% F I MERL A YOLOvV1 1n-seg 43 7] #2
462 F15. 1%, 55 HoA # A 32 ™ 45 41 1,
mAPS0f8 bR b ) HUAG fe AL45 R, M4 ResNet18,
ResNet50, MobileNet, UniRepLKNet, VanillaN-
et, RepViT, RevCol fll Swin Transformer 43 3l #&
W 2.0%,0.7%, 5.8%, 2.9%, 4.9%, 3.2%,
11.4%,5.3% H13.9% ; £ mAP50-95 4§ ¥ L 43
B8 m 3.0%, 1.0%, 9.5%, 3.5%, 4.2%,
4.2%,9.0%,7.2% f3.6% . SLELERFLW, M
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Tab.6 Comparative experiment of different backbone networks

Backbone mAP50/ % mAP50-95/% GFLOPs Size/MB  Para/M Inference/ms
YOLOvl1In-seg 79.7 46.7 10.2 5.73 2.84 2.0
Resnet18 82.3 48.8 39.0 26.1 13.58 2.4
Resnet50 83.6 50. 8 79.5 55.3 28.79 4.6
MobileNet 78.5 42.3 9.6 4.69 2.29 1.6
FasterNet 81.4 48.3 13.1 8.26 4.15 1.9
Unireplknet 79.4 47.6 18.0 12. 4 6. 06 3.4
Vanillanet 81.1 47.6 99.1 57.0 23.94 6.2
Repvit 72.9 42.8 20.9 13.4 6. 68 2.2
RevCol 79.0 44.6 8.8 4.94 2.35 1.4
SwinTransformer 80.4 48.2 81.5 57.7 29.97 8.6
YOLOv1l-seg+M,D 84.3 51.8 15.3 9.26 4.61 2.8

BT HZES EAET MY, £ YOLOvlIn-
seg I A 8% Ak 45 M & Rl L 5] A MESM FI
DDAM, T A5 F T4 X 3 AR LA sh 2 B Ar 14 55
% ARKE Ll B i REE AR Ak ] S E A7 R AE 3 58
WAL Z FE R, YOLOv11n-seg+M, D [
GFLOPs 2 15. 3, AH % e i £ 2 19 10. 2 14
5.1, 88 K /Nl 5. 73 MB# % 9. 26 MB, 25 &
H2.84 M % 4.61 M, it ] MESM fil DDAM
FEHETE o FORG B 0 [ B 5] AT — 8 1H 3 F S 4L
JF & . {4 5 ResNetl8, ResNet50, UniRe-
pLKNet, Vanillanet, RepViT #1 Swin Transform-
er % T W8 AH L, A SCREEAL ) GFLOPs F1 248
0] W ¥ K. 5 MobileNet, Fasternet il Rev-
Col % H 42 b 32 T M b, 78 SCRE T (1% 2 85 it il
GFLOPs #H X% 8 & . H ' MobileNet #1 RevCol
1) B 43 5 R 2. 29 M A2, 35 M R F A SO
T 4. 61 M ; Fasternet i S 50& S 4. 15 M, g
R T A SCRLRY . H X 2e B Ak 3 T #E mAPS0 Fl
mAP50-95 ¥ F YOLOvI1In-seg+M, D, i}

WY 3k R 40 32 1 D0 2% 25 1 5 A D 0 55 11 2% H A
Z RS M 2495 ik LW RIKGE T . M
ZF AR SCOT AR A BN S B 0 S R AR
TR Ay B B R B AR AR - 2
rs
3.8 AEAREZELR

Ry ik 22 RURE i k5 | S 0k R R R AR e b g
il RO AR 0 1) AT RUCPE | 43 i) 3k AT LE 4 i L AT A
Rt 3RPT85 A0 H00OR ST R0 sy 15 B 1 R SH
e 22 R %51 Sk BRI MESM h 2%
FERFAE R 4 7 55 S5, DL TF 5 D o )R B2 ) %
1) 4 55 S5 R B P

HH 7 5250 45 SR 1 4 A TR, A LL A 0K
W& (2,4,8,16) F AT 55 IOKE 4H 21 4 J5y 19 A5 5o K
RO AXE ) ROBEFRRIE SRR 2, S8 P S R
B B AR 1 31 G A5 BB AS 78 4y 5 B BRSO
(1,3,5,7) R A T/NREE, HORE BE o % 551 22, (1
Bz KRB R a5, % B i XS5 Bk R
A5 WP KM (2,3,5,8) BEAH H AR B KB

KT ARAREZEZFERXRR

Tab.7 Selecting experiments at different scales

Select Value mAP50/ % mAP50-95/ % GFLOPs Inference/ms
EE T 2,4,8,16 81.5 48.2 10.7 2.2
AR 1,3,5,7 78.8 47.3 10.7 2.3
YR 2,3,5,8 82.6 49.2 10.7 1.7
THER T 4,8,12,16 80.8 50. 3 10.7 1.9
A it 45 £ 1,4,10,16 79.3 48.3 10.7 2.3
MESM 3,6,9,12 82.2 49.9 10.7 1.7
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AL A rp A ROBEARIE  7E mAPS0 43 FDRS
FER B Bt 82. 6 %0 AHXF TR R | F 3UfF B
19 7 5 A B 5 A BORST SR g (4, 8,12, 16) K
A% 50 R BE 78 mAP50-95 43 545 BE 35 90 & AF
50. 3%, AH S 40RE B2 300 2% 401 Y 4R BURE R A2
W it 5 B WG (1, 4,10, 16) B[R i B 56 0 40 5 K
PRBG AR, AH o (] KRS Bl 2% S O R RLRBE H AR
M 30 2% 3% SLPE R R 22 o B — ol ) 1) R TG
Ty T BB RN AS [R]RLEE H AR 0 30 2 BRUR 1 T
Z NN A5 B L MESM R T4 P 28 1
RUBE(3,6,9,12) 38 4 5) 76 35 D45 2 b 45 g

A RBE S L, I ) RO 3k 28 ML 0E AT OE R
fil &, 75 mAPS50 43 #KS B2 35 3 82. 206, mAP50-
95 43 HIKE B 49. 9% S5 K5 BE 48 bx b BUAS 1 R
B, HAR R SR L HE BEACR A 1.7 ms, 52T X 5
) H b5 22 0L 2 3 2 45 46 SRR BE 5 1 A R
ARV
3.9 ARETREILL KR

SRy 36 E JUT 4R XU SR AR [ 3 I A R Y A A
PE, A& F5 ¥ SCDown, SPDConv, PSConv, LD-
Conv,RFAConv L Kz DDAM fx A& R {1 [7] — {7
DL A R

®8 ARETRHEZEHLE

Tab.8 Experiments between different downsampling methods

Conv mAP50/ % mAP50-95/% GFLOPs Size/MB  Para/M Inference/ms

YOLOvlIn-seg 79.7 46.7 10.2 5.73 2.84 2.0
SCDown 76.3 44.9 9.3 4.63 2.25 1.7
V7DownSampling 82.5 46.7 9.5 5.09 2.48 1.6
SPDConv 80.1 48.8 15.2 9.56 4.84 1.3
PSConv 78.6 44.6 10. 1 5.52 2.71 1.7
LDConv 76. 1 44.3 9.2 4.95 2.42 2.6
RFAConv 79.7 47.6 10.5 5.88 2. 89 1.6
DDAM 81.9 48.9 15.1 9.09 4.56 2.8

H ¢ 8 52 56 45 R 73 Al AT, AR AR R e i A XL B s AL B9 Br R VR L 32 T 7R R 22 R 45 [

R SRAE A AR, mAPS0 3 B AE M4 YO-
LOvIIn 42 2. 2% ik %] 81. 9%, 4t T H At % tb
J7 5 5 7E mAPS50-95 K kS B b, A KL ) 45 3 ]
PR 2.2% 3k # 48.9%, SCDown F F& 1.8%,
V7DownSampling f# £ &~ Z& | PSConv F F&
2.1%,LDConv F [ 2.4%, 1fi SPDConv 42 &
1.8% ,RFAConv # # 0. 9% o A% SCHRE H 1) XU
T ORFE H A AR P o i R A R A TS
FRUOFAT 00 AU T SR A 484 [ 25 4 B0 g 348 40 775 Ry
fE5 4 )5 BT 3 fF B, 1 SCDown, SPDConv %
J7 ¥k 22 H T 2 — RUBE 9 25 18] R 4 sl R A S 4,
Bz 2 RBEFRER B Rl G o R, R AR IR 1Y
S AL b, RO SRAE 3 AR R 5] A GE 1 Y4y
5 e Kt A 515 0 e RS R AR B U Ak %
R 0 B A e A A 8, T LB M T SR AR S R o 0 40
A5 % I ) B, ifif PSConv 5 LDConv %5 5 1 K 41
XF B AE AT R TRk o DRI , AR SCHR S R XL
BT SR A 1 A B E o BT AT 4R 5 e

S A8 Y R AL RE
3.10 AR[E YOLO %75 3£ 4> B4 B b SE TG

R T B UE T A 4% AEISM 98 R | s
15 YOLOvVS-seg, YOLOv11-seg™', YOLOv12-
seg M YOLOv13-seg ™ & 51 W 4% 3£ 47 43 #7 , 51
AZ RN bR, Q0 B0 (B 0. 50 1Y 24 kS B2
(mAP50) | B 24 0.50 % 0.95 i F 5 ¥ &
(mAP50-95) % s (GFLOPs) | 4k # 3 Ji (In-
ference) LA M AR K /N (Size) , % W 48 #1725 &
A

MR 9 S 45 R 13 40 R 4518 -

(1) 3F 25 73 FIKS B2 X L, AEISM #Y mAP50
Gy FOKS B A 84.3%, % YOLOv8n-seg, YO-
LOv8s-seg, YOLOvlln-seg, YOLOvlls-seg,
YOLOvlIm-seg, YOLOvI12n-seg, YOLOvI12Zs-
seg, YOLOv13n-seg, YOLOvl13s-seg, YO-
LOv26n-seg fl YOLOv26s-seg #H [t 43 7] =5
5.9%, 1.6%, 4.6%, 2.1%, 1.1%, 6.9%,
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Tab.9 Comparative experiments of different network models

Models mAP50/ % mAP50-95/% GFLOPs Size/MB Para/M Inference/ms
YOLOv8n-seg 78.4 44.5 12.0 6.45 3.26 1.2
YOLOvS8s-seg 82.7 47.7 42. 4 22.7 11.78 3.0
YOLOvI1n-seg 79.7 46.7 10.2 5.73 2.84 2.0
YOLOv11s-seg 82.2 49.4 35.3 19.5 10. 07 3.0
YOLOv1Im-seg 83.2 52.2 123.0 43.0 22.34 6.0
YOLOv12n-seg 77.4 45.4 9.7 5.70 2.76 1.7
YOLOvV12s-seg 83.1 49.9 33.3 19.0 9.73 3.3
YOLOvVI13n-seg 77.3 44.9 10.0 5.67 2.70 2.0
YOLOv13s-seg 81.2 47.5 34.0 19.0 9.66 3.9
YOLOv26n-seg 76.5 46.4 9.6 6.25 2.69 1.7
YOLOvV26s-seg 80.0 49.7 36.6 22.2 10. 37 2.4
AEISM 84.3 51.8 15.3 9.26 4.47 2.8

1.2%, 7.0%, 3.1%, 7.8% M 4.3%. H
mAP50-95 17 3 73 FRS B2 2 51. 800, B¢ L ik At
BURR Vb 4 B e 7.3%0,4.1%0,5.1%,2.4%,
—0.4%,6.4%,1.9%,6.9%,4.3%,5.4% A
2. 1%, ULHA BT 42 7 vk RE A A R T 3 A8 B AR A
[l 36 3 05 451 %2 2 fiE

(2)BE 115 A% B2 RS B0 X L, AETSM 7%
MIE BRBON 15,3 GFLOPs, B8 K/ 9. 26
MB, Z $ & 4.47 M, 5 YOLOv8s-seg, YO-
LOvlls-seg, YOLOv1lm-seg, YOLOv12s-seg Fll
YOLOv13s-seg #l It A B B i 2 L%, 5
¥ & %% YOLOv8n-seg, YOLOvlln-seg, YO-
LOvI12n-seg f1 YOLOv13n-seg # i o

(3) B A4 73 1 7 2 X LU, AETSM i1 4 2t i i
A 2.8 ms, L T YOLOv8s-seg, YOLOv1l1s-seg,
YOLOvI1Im-seg, YOLOv12s-seg #1 YOLOv13s-
seg, i # 3 & 4 F YOLOvS8n-seg, YOLOvl1In-
seg, YOLOv12n-seg fil YOLOv13n-seg Z [] , £
FF T8 Y SRR
3.11 ZEERSH

AR I YOLOv8n-seg, YOLOv11n-seg DA
J YOLOv13n-seg M £ 5 B 5 4% 3¢ 42 ) 19
AEISM [ £ 158 R 3E 47 % Lo s 6, I 28 SO 41 m]
WOt Y 5 T 920 H br 5 1 54 AR AR LAY )
(a) . H AR G A5 B W 3 iy ) 3 (F) 5 (g) i
55 G PRI A7 AR AR Fo B K 535 70 2% 1% 1] @t (b)
5 (), 52 H b5 A7 AE 803 ReAE AE AL B R AR fk

MR (d) 5 (e) o L0 EAEAR R Iw A, 1 (A HE R 3R
BRAGL 8 L 4 BT 1R 8 43 I £ 485 R 1 AT A Ak R
AT CRZ A0 P F D o

(1) XA AT W6 5 T S B AR 5 1 5
FEAE AR LA (a) , BERY 25t IR GIEE . YO-
LOv8n fF7EAT AN H bR 5 4= H b5 19 U 16 LA L 75
S B BRA 18] B ; YOLOvVIIn %47 A H A5 77 4R T A
ML ;YOLOv13n o] DAAT 2043 %1 2240 B #r , B A7
TESR T SR M E W 8, M2 T AR
AEISM B 5] A [ 3E N FRAF 5 A B, AR 48
R 1 B2 TS Rl A E bR 9 G B S R REAE A AL
RasR T A B bR 0 R0 1, T 0 S TR
T 0T A 5 R

(2) X5 H bR i1 & 15 B0 0 G088 B (D) 5
(g), YOLOv8n A] 4 E & vh (% 2= 45 H 5 43 %1, 1M
YOLOv11n Al YOLOvV13n W) £ 47 766 15 5 iR K
R A E AR Y R) L, AR SRR AETSM i i 2 R
JE 30 2 5] 5 2 B BN S B G R 0 55 30 4 {5 S
T4 5 E A, (AL B % T M b 43 B H A At
5, PRI 7 S48 A 30 5 ) 7 £k 55 B ECAS: B o
f 53 F R

(3) T8 % 55 56 ¥ 858 F A7 A AR X B EE M 55 3
Z A B (b) 5 (¢), YOLOv8n 5 YOLOv11n 7E
55 0 5 5% AE 7E 450 EH bR 0 T A [R]85 T Y O-
LOv1ln 5 YOLOvV13n 77 7 15 5 15 B A 5% 4 B
S AR OB AEISM 38 i 2 ROEE 1 451 5 1k 5
TR B 5 IR R AR TR A AR e G B ) A
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Fig. 8 Visualization of network segment results

SERINETARLDH
TE 8 KA ATAA 30 A 1Y) B AR > B 55, il
T A bR AL TR A Z ALK AR O

3.12

ZRAF B R URE DL 45 IR B Y S A0 A 2
T3 FUMEFE PRI Sy 39 5 S Y X 52 2 R A5 B4 3
AE 1 5 AL PERE , A SCR B X 1 B 4 1 o 5K



2554 err K TR

34 %

W& 38 S AR 0. 2~0. 5 70 Bl vk B 55 K {655 56
B 1] 784 5l R 7 Al 45 s A0 R B5 T3, A i e B Lk
B P . 20 o HE AR R U A, B Y R BEAS I H 1)

LS i) S0 5 A A AR SRR A, RIS Y e 3R
A AR F bR DI 3l e A 18T 9 0 25 SR AT
AR AR R A CRZ 1 DL 39T ) v i) o

YOLOV8

YOLOvI1 YOLOvVI3

B9 52 A BRI N 46 o3 0 45 R T AL Ak

Fig. 9 Visualization of complex environmental network segmentation results
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Tab. 10 Jetson Nano BO1 technical data

EERCS S8
CPU PU4% ARM Cortex-A57@143 GHz
GPU 128 % NVIDIA MaxellTM GPU
BT 4 GB 64 i LPDDR4 N 7
pegiia 32 G Micro SD k
=g 473 GFLOPS
A% R~ /mm 100X 80X 29

11l AERBEBESEER

Tab.11 Deployment and segmentation results of differ-

ent models

Classes Model mAP50/ % mAP30-

95/ %

YOLOvI1n-seg 69.5 27.0

Person YOLOZ26n-seg 64.4 27.9

AEISM 76.1 34.3

YOLOvlln-seg 87.7 67.9

Sedan  YOLOv26n-seg 84.0 64.5

AEISM 87.8 69.6

YOLOv11n-seg 81.9 45.3

Motorcycle YOLOvVZ26n-seg 81.2 46.8

AEISM 89.1 51.6

mAP50 #l mAP50-95 4 %l ik % 76.1% H
34.3% ; X sedan 2& HI ) # IKF B mAPS0 Al
mAP50-95 43 51 5k £ 87. 8% 1 69. 6% ; %} motor-

cycle 28 51 B4 4 I K FE m APS0 A1 m AP50-95 43 5
KE]89.1% M51.6% ., MHILZ T, ARCIEK
R AEISM AH L T B HERE T YOLOv1 1n-seg &
YOLOv26n-seg 7€ 8 & H #5 4> #IA5 B L ¥ 4A B
Pt

A SCEE X IR gR AL B A H W B AR AE T
65 55 06 BUIR BR 5 F A7 AE 1Y 26 TR AR AR AL L 55 34
GRS R 0 Ia) L, 38t ih 5] SR R 5 AR IE R
AR AR 5 R, L YOLOv1In-seg
Shy B A AE 4 [ 58 0 2% 2 B W X VR 4 -5 () /i
Bl 25 HAN R G- BT SR A R A AR £ Y B
B, X 32 T AR E 4 B 90 R AE G R T SR A 2
FRFEAT BT X PR Ak, A A bl 3 4 A 4 98 5 1]
AT [71) 555 300 2% PR 1 ORHBLT 5 DX 0 0 RUJEE T 44 b
4 I [ A5

SRUR R USRS S BB 7 B N B0 ) B
H bR 52 5] 43 0K 4 A E A7 S50 Bk, A SO Y
AEISM #E B 7E 2 25 ) H A5 43 HTE 55 h lds 1
B4 a9 M g, H mAPS0 1 mAPS50-95 43 51 ik %)
84.3% F151.8% , AH# T HMER A YOLOv11n-
seg P W TH4.6% A1 5. 1% . SLER LR EN A
S5 AR A 0 s R A T B 3 B A R S
SrHRIRE J) L B S R MU AR B T E bR 4 SRR
T SCH ) RS A X8 A7 1 o R A
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