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ral resampling, an adaptive resampling method based on self-supervised feature embedding and clustering was pro-
posed. In this method, features from video frames were extracted using a pre-trained ResNet-18, which was subse-
quently fine-tuned. Self-supervised metric learning was employed to construct an inter-frame similarity measure, and
cosine similarity was used to gauge the resemblance between adjacent frames. A loss function was designed to ensure
a smooth manifold distribution for frames from the same video sequence in the embedding space, while similarity be-
tween frames from different videos was simultaneously suppressed. Subsequently, the embedded frame features were
subjected to temporal data clustering based on manifold bisection points, and the integrity of the video’s first and last
frames was ensured. The sampled video sequence was then encoded using H.266/VVC, and the original frames were
reconstructed at the decoding end by a frame interpolation network. Through experiments, it was demonstrated that
average improvements of approximately 2.3% and 19.4% were achieved on the BDmAP and Pareto mAP metrics, re-
spectively. Furthermore, the computational overhead was found to meet the demands of real-time processing. The pro-
posed approach effectively balances compression efficiency, visual task accuracy, and zero-shot compatibility. It of-
fers a novel solution for video transmission in machine vision scenarios.

Key words: machine vision, temporal resampling, video feature embedding, self-supervised clustering, video compression
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AT EFE PR (structure similarity index measure,
SSIM) 25 Z= SR, 10 A SOR A8 A mAP HUAG
PSNR HI SSIM, 'y S HLAS MLUEAE 55 (IR 152, H) 3
% BDmAP. AJfi |-, BDmAP J& i+ 5 AT )
T 22— MUK 2 it 25 5 S TR R A 22— S it
LRI 2, RN

1 D,
BDmAP ~ 10Du’DbJD [g(D)-guD)]dD-1

b

(12)
PR ERIR:
D, =min (max (Da,i),max (Dz,i)a
go(max (Rar)).gmax (R.;)))
D, =max (min (D4:).min (D,;),
(13

ga(min (Ra,,-)),gt(min (R,,,-)))

Forf, Dy i 1D, ;73 53 9225 (B M S 06 AR ) e A2
Bl g.0Mg 0 NSHEMELRAERIUE
k. XLE(E 2 2 A R RS B i 15
B, BAHTP R RAMRNMIZ SR HE.
BDmAP {5 Y 1L, 3 B S 56 WA L 3o BE AL 50
AR .

AL — AT EAE PN PR AR 2 0 R B 42

KPR 3 (Pareto mAP), 75256 R A& 7 [
5NP-mAP. VTN AR s BEAE A 5 S B0 A
A2 8] AL 2 A DUPAS 1 28 55 A1 A i ] Rl ) T
GAONER o N N [ B 2 2 1 S s
HEMLATA BB AP IRRE B R . BEAh, DN T S AT b
1% F} Pareto mAP F5 45, A SCAE 1% HUAS 28—k kS
FEE il 28 1 B R T, A3 i 6 AN HR B AU
AR 44 i (low 4)« B3R JE ) 4 4
(mid 4) FS R & 14 405 (high 4) 2511
S, DU [R5 2 2 T i AL

3.3 LR

33.1 eatikE

BE AL U7 0] 2 B A5 2 (10 R 23— e WU RS oty 28
WE4FTR, AN e iR 20T 16D 6 4G A
FEMZEWE S . Hod, RIOONEEL R ZH
W75 EA R SRS . MR TR
FETTE, ARSCTTEAE T A 53 i B LT #fE LA
B 1 i 2 3K B AH [R] B 5 1) mAP.  SAn itk
A LG, AR SCOTVEAE 2 UG LR R B H A Y
IR .

BEML Y [F AL T ) Pareto mAP I BDmAP
I3, AN g5 0N ) Pareto mAP
BDmAP RILILEK 4. BEHLVI ] (RA) HBEix: &
RS T -30.34% 1 T 3 P-mAP,  FEAE
f T AR R BRI E . ST BDmAP
T T 2.30%. ME—HIFIAE “3 fire site”, H
IEERYIEZR E R T RIVR A, Ry HE
H AL S AR B 5 AR SO VAR T S AR A E R
M ERSERE A R . A, AP g AE AR = (R RE
KO, P P-mAP ~N-27.63%, BDmAP
BT 2.95%. JEHAE “1 calibration” Fl “13 sta-
tion_ohlsdorf” FE4 I, P-mAP 43 5iA $-49.73%
H1-52.98%.
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=4 LRRIEIER T Pareto mAP F1BDmAP &I}

Ry i P-mAP, P-mAP(high4), P-mAP(mid4),  P-mAP(low 4), BDmAP .
1_calibration -49.73% -64.34% -24.63% -28.75% 5.45%

3 fire site 25.85% 30.53% 15.37% 6.90% -3.15%
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B : A PSNR SSIM,
Jo Mt FE/KB Bicycle Person Car
WRETT ASOTTE AREDTIE ASCTR ARMEDTIE RSO teiETRE ARSCOTE eiEdTiE RSO
5.49~11.83 0.1053 0.118 6 0.177 8 0.164 3 0.280 3 0.297 0 25.54 25.32 0.786 7 0.785 8
6.86~22.43 0.164 3 0.165 5 02215 0.2323 0.327 6 0.302 1 25.67 25.64 0.798 1 0.793 2
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P 0.2277 0.2341 0.276 2 0.276 4 0.369 3 0.368 1 26.39 26.38 0.8167 0.818 7
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PRt S5 AR o BT AR SCOTVRAE I RB B 5 4
AHAATAT 7> FIFR %S, A SR F R Ae
8 EL 3 R WL 5 AT 55 0SS I I I ek R
7o FEVPAS 0 BIMESS B, ARSCR WAL O
Fr: Jaccard MHAL R AN Fy 73 4. F i Jaccard AH
LA % (Jaccard similarity coefficient), 5 #FK
NAEFFEE,  F T R T 4 B RS 4 5 R SR
BXZ A E S . 2382 70 BIE S VRl I 3
GhrtE. THHEAN:
40|

= (14)
|AUB]|

J(4,B)

T E 7%, —AEHZE (Precision) 14 [
(Recal) HJIHAIPEME. E3R_A T —APHTRIE
&, e Em &SR IEW] (false positives, FP)
FE 5] (false negatives, FN), B i% 7% H
i SR RMNRGESHIH B HRE R, XX Tk
PFY 5 5 8 5 XA 1 R FOU N EE
BE AL

2-TP

T 2.TP+FP+FN (15)
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PRAE TR ARE -, UEH T ARSI 2 B
FHER RN BB IRBIE Sz Atk . BEERE RN
&, RS RTEE (25.83~77.69 KB) W, A&
L I7E M Jaccard AL R EL (0.369 4) EER T
7% (03356). XRMAERMELAEFTT,
ARITERIRB T TR .
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R il S e P ey o i LY RN DR
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FLan Pl 7 fiios, W B ML R AR SO VEE £ H AR
SEULS LR . BT ER T M &1

%6 DAVIS2017 HiIEE T Z BirnEESHEERI

s » Jaccard FIL AL F PSNR; SSIM
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i WARTA RICT7i: R WARPA A3 Wl OROTE bRdEE RICT7i:
25.83~77.69 03356 0.369 4 0.5341 0.495 8 25.45 25.21 0.784 5 0.783 3
65.96~184.25 0.393 1 03722 0.537 3 0.5579 25.61 25.50 0.796 0 0.7917
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