Geomatics Science and Technology 2% Ei R, 2026, 14(2), 97-102 Hans Xt
Published Online April 2026 in Hans. https://www.hanspub.org/journal/gst
https://doi.org/10.12677/gst.2026.142009

RS AL SURNINSE S £5% ST PSR

LT ARBRF SRS L, 10T ViR

ks H B 20264F3H2H; FHBM: 20265E3H25H; KA HM: 20264F4H2H

wm B

EER, BEEBREASBRARERGEMBRNFLEE, BOoHR. SHF. SHEEBRUEERT N
R\ BB, E W BN ESEA R ZNA, BREERECARTBE, H 2 FPBLRF
S RPRREES . FABSTLAREERFEEFRETRR. BV MRS E, SR
MRV M ME REFEEFE R, AXHWET —FE T Cloud Optimized GeoTIFF (COG) KB RH A
HERAERREL, HEHQC++LIWMTSEXYZIRS . RGBT AT ELERCOGIY:, LIIET
BYIRMESHETLR AR REMGEEEZLE. ZEVHANRIMRM, LIEHR TH=ERTR. £
BRI, BRAERTHNEAS0ms, ZEMFRIXISY%, HRHERMET150ms, REERTH
FRBBEBINBME T EE RIFHSARR.

XA
BREA, &L, COG, WMTS, XYZ, &, Kl

Research on Key Technologies and
Implementation of Dynamic Tiling for
Remote Sensing Images

Jinfeng Zhang

Liaoning Provincial Natural Resources Affairs Service Center, Shenyang Liaoning

Received: March 2, 2026; accepted: March 25, 2026; published: April 2, 2026

Abstract

In recent years, with the continuous advancement of remote sensing technology and the informatiza-
tion of natural resources management, high-resolution, multi-temporal, and multi-source remote
sensing images have been widely applied in urban planning, land management, disaster monitoring,
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and emergency response. The volume of image data has reached the Terabyte (TB) scale and con-
tinues to expand toward the Petabyte (PB) level. Traditional static tile service models suffer from
large storage redundancy, delayed updates, and high access latency, which are inadequate for real-
time online access and multi-system data sharing. This paper proposes a dynamic tile generation
system for remote sensing images based on Cloud Optimized GeoTIFF (COG), and implements WMTS
and XYZ services using Qt C++. The system generates COG files through image preprocessing, ena-
bling on-demand cropping and multi-resolution tile generation. By integrating multi-threading,
caching mechanisms, and index optimization strategies on the server side, high-performance access
under concurrent requests is achieved. Experimental results show that the average generation time
of a single tile is approximately 50 ms, the cache hit rate reaches 95%, and the latency under con-
current access remains below 150 ms. The system demonstrates strong applicability and engineer-
ing feasibility for dynamic services of high-resolution remote sensing images.
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Figure 1. System technical architecture diagram
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Figure 2. Server-side system interface

B 2. RFImAGEAE

1) AP

RGERH WAFGAT SR GAT MG S REAFHIH] . WAFGAT T2 T AR s 7 ) 34 R T A
Hii. RGHETIHATHSZ/XY) HERME—FRR RS S EM R AR, SRt . g
FI T A U5 PR AR B T AR B 8551, AR N AR e )2, e B ) S TE ek .
PR ZAF I G — A7 TR AT MBS, S A B NFE . TR S TR .

2) A7 FEH SIEIRHLE

Bt B A B0 ) SR I AR 2 [ S v 5 B ] SR SR R 15], R0 5] NJE T feil e/ A8 F (LRU) (11 2%
FHIREE . MRAF A TR B BE I, A5 i B B[R] AR U7 18] ) B 08, DABRIEZE A7 25 18] F T
R FESAARTERTEOW S S HR AT, R G i o B bR S I ) B L PR e R A R G247 B IR
ITRBEEE, WIRIRSS 45 R — Bk S5 I R

3) IR V5 AL

AT Y Qt ZAMENLHIG &, R 2 BRSO, 8% &I R R T IR
Fro GAFATHIER: BEHERE NAFEIIAE AR RarhifR.: @ g m P AR, JREA T
JG B NGAT o LML PR RE R R4, ARG R

4) SEIGIAEL 5T %

NISUEZAFAC TG (A R, M E TTINRIA S . SEIR & IR R

BAERS: Ubuntu22.04, CPU: 12 4% 24 Zif%, WA7: 128 GB, f#fi#i: NVMeSSD, M%%: 10 Gbps
MAREHE = o PR B IR AR, HIRZ 3.6 GB, MAWEEZ 4 TB, £HCKRH COG # X Af7Fft. MK TH
KH Apache JMeter, % 50~500 JE AR 5. PrAMRELHIAT 5 0, SERPCFE. MR
o TR R, REGHER. BT,

5) RN 5 4 o i

FERA [ REAE 5 LR IREE N, 0T E o i 8 2475 R B A7 R =X

AR SERRH], RE AN, B P RS £ 420 ms; JE FHGRARSS, TR0 AN ] PG A
50 ms AW ZRAF P ERARETE 95% /A0 1E 200 R ZMF T, RGNS ILBLRFFLE 150 ms LR
SRR, ZREREAFIHIEEFIKES VO #ESERMIEIMY, £RIFRIZF FERERTI RS

DOI: 10.12677/gst.2026.142009 101 WLFRFERAR


https://doi.org/10.12677/gst.2026.142009

KR

R EESTTINEVE
6. &ERIE

I 5 3 SR AR B RS (1 R 8 10 K DA ROl 55 I P %o B 25 PR AN IR 25 P RE 2SR AN T 4R, AR Se i S IO
AR RATSE TR A SRS AR R U7 1) 8 2725 5 T R PRV H o BT IR il i, A
MG IE AR BN TLA RS TR, REHFLIHLI T —EEET Cloud Optimized GeoTIFF (COG) 157
LRSS R RS, KA Qt 5 CHIEEST- & mthRe WMTS/XYZ IRSHESE, Sl T 18R AR 4% 7
Y. 209 RE m I RIEL RS -

ASCH FNEBBAGEAR AL ShBEYIEIE. RS S A7 5 R L RGP AR
WESE T I AL, @I 51N COG SUH4EH . RGN 2 RPBAT RIS 5 2 RAR I ERR, A 3%
KT A ARITEYS VO F8, RERT T RAMMEPRCR SRS FaE M. SLREREN, ZRAE
R PR RAR A RS R T AA RIFMMER R TR rATH:, AR 2 BRI B, TR
Rl B 8 M S5l 5% R G} 52 A PR 1] 5 SR SR (R T oK

AR LA Bl e 50 R R A I e B S 28 b 55 J5 SR BT, — D7 Tl vl gt — 28 51\ GPU finid . 3 A X
WES R EAZN, DARTT RATEE KB Z U FIIIRS REJ1: 5 — 7w 45 & i 23 o i 58 e ik
PR, W0 RIEREAR SN RS TE AR AT I . 5 Re A B S5 U X SR B o AR ST 8 SR T Ry i s 15
TEL RS R R WS ARG BARERME RN EARSENLERAER .

SE 0k
[1] 24, SB{@ME, & WH= TR G B RS R R A]. WL R, 2020, 49(3): 289-300.
[2]1 ZKIK, sk, 5 KMBLUEEGUAR 27 5L AR RBEA[)]. BB, 2021, 25(5): 1035-1048.

31 Al EEE, A T R KRB B I B3 O RS RBEBOR BT FE[J]. W% 224K, 2020, 49(8): 1023-
1034.

[4] Li, S., Dragicevic, S. and Castro, F.A. (2017) Performance Optimization of High-Concurrency Map Tile Services. Inter-
national Journal of Geographical Information Science, 31, 1831-1850.

[5] Evans, J.D., Gourley, C. and Rouault, E. (2019) Cloud Optimized GeoTIFF (COG): Efficient Access to Large Raster
Data in the Cloud. Open Geospatial Data, Software and Standards, 4, 1-12.

6] MR, FWE, F. I RS RE B AT AL B HE AR SR )], HhIERAE B 5, 2022, 29(3): 45-52.
1 GkEEH, BRZE, M. KPIBUR R BIEL RS BB AR SR HT[]. 1EEAEIR, 2022, 26(4): 789-802.
8] BRZE, Ak, A IEER TR T AR A SR e rh ) S A D], b3 5 M35 Bk}, 2020, 36(4): 1-8.
1 XUEE, P, & HEET 29 R G BRI R T, HENL TR SR, 2023, 59(12): 205-212.
AT, ARV, SRMETR. T ) 2 BREE B 3 25 (A B RS ZE AT R [J]. 424K, 2021, 50(6): 801-812.

WIRCR, T, MR, SE. RS MBI SS A5 A RS L T SRR D] MRS BORE AR, 2021, 23(10):
1756-1766.

[12] 5KSZ, F3CH, S5, 0 A o AU ) R DU IR S5 PR RED AR T VA D). N2 Rt, 2022, 47(8): 156-162.
[13] Open Geospatial Consortium (2018) OGC Web Map Tile Service (WMTS) Implementation Standard.

[14] x|g, TZ, . BT AN 0 Web M LA RS R ALT7 VL[], HhER(E BRI =244k, 2023, 2509):
1823-1835.

[15] EHBRI, sk, HETZAENLHIE Web HhE RS RRRAATT L[], AL, 2021, 44(2): 67-72.

DOI: 10.12677/gst.2026.142009 102 WLFRFERAR


https://doi.org/10.12677/gst.2026.142009

	遥感影像动态瓦片关键技术研究与实现
	摘  要
	关键词
	Research on Key Technologies and Implementation of Dynamic Tiling for Remote Sensing Images
	Abstract
	Keywords
	1. 引言
	2. 数据组织方法
	3. 动态裁切算法
	4. 服务端架构实现
	5. 缓存优化策略及性能验证
	6. 结束语
	参考文献

