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Abstract

This study treats DJI Mavic 3 Multispectral (Mavic 3M) as a constrained sensing system rather than an autonomous
crop-diagnosis device. It asks how official camera specifications, the two-second multispectral interval, flight altitude,
overlap, file completeness, and radiometric processing order constrain a scouting workflow before any field flight or
ground truth exists. Evidence includes DJI first-party documents and developer references available on 4 August 2026, plus
four measured Mavic 3M spectral-response curves published by Atherton et al. under CC BY 4.0. Third-party files were
verified by SHA-256 at run time; only attributed derivative summaries and a figure are distributed.

Response-weighted effective wavelengths for green, red, red-edge, and near-infrared were 553.975, 649.084, 728.704, and
858.465 nm; corresponding full widths at half maximum were 31.368, 31.874, 31.758, and 50.899 nm. A deterministic
envelope then evaluated 35 altitude/forward-overlap combinations over a non-identifying 400 by 300 m virtual rice field.
At 60 m AGL, 5.0 m/s, 80% forward and 70% side overlap, nominal multispectral GSD was 2.765 cm/pixel; the planner
returned 12 lines, 408 triggers, 2,040 expected files, and 17.978 minutes. The two-second interval implies a 5.375 m/s
geometric cadence limit. Maintaining 5.0 m/s and 80% overlap requires approximately 55.813 m AGL under the FAQ
geometry. At 60 m and 90% forward overlap, the planner reduced speed to 2.663 m/s and estimated 30.795 minutes,
exceeding the study’ s 30.1-minute planning budget. These are synthetic geometry and timing results, not safe-flight
speeds, usable battery life, or legal determinations.

The software also tests a five-file contract: one RGB plus four multispectral files per trigger, with injected RTK, blur,
saturation, and genuinely missing-band faults. Only accepted events enter a 1 m? synthetic analysis grid. Digital numbers
are generated directly from known grid-level canopy arrays and reversed with the same known parameters; no real TIFFs,
XMP/EXIF parser, band registration, Structure-from-Motion, DSM, or orthomosaic is processed. Outputs are therefore
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relative spectral-low review zones, not disease, nutrient, irrigation, treatment, yield, safety, or
commercial-performanceconclusions.

The contribution is a reproducible trace from Mavic 3M specifications and measured bandpasses to mission feasibility, file
completeness, fail-closed quality states, and auditable review outputs. Real M3M image replay, calibration targets,
independent checkpoints, repeat flights, ground measurements, and external-field validation remain required. The
defensible minimum product is inspection prioritization, not autonomous diagnosis or treatment.
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Measured DJI Mavic 3M multispectral response functions
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Derived from Atherton et al., Zenodo 11102543 (CC BY 4.0); raw CSV files are not redistributed.
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Cadence limits are not safe-flight speeds; values above 15 m/s exceed the official normal-mode maximum.
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End-to-end digital-twin demo (no aircraft connection, no field flight)

1 Virtual AOI > 2 Mission plan Les 3 Five cameras > 4 Fail-closed QC 5 Relative map
400 x 300 m 60 m - 80/70 overlap RGB + G/R/RE/NIR RTK - blur - saturation indices + review zones

Every stage emits a machine-readable receipt; rejected captures cannot enter the mosaic.
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BF 3 RBERIRER 2 R ; RAEEWE o HER 396 iR - 2R E% 97.0588% o MEU RRTHEXREMERZY » FRTE
BRGEEHESRARENE -

5.2 EBRFEZE NIRRT

H5 M3M adapter FEERE G % « CaptureUUID HE24E ~ BSREEEM ~ R ~ sensor index ~ BRYCEARPERRMT « BER
RABER « EAUAHEERE - H3EMRE - ERFERE « DSM DOM no-data ~ B REIRSIREE o FRIEAREDRE > 45
RREMEARAERERS » FERRUTERETRESHE
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Pose-assisted synthetic mosaic: analysis output is review priority, not diagnosis

synthetic RGB NDVI 0.9 NDRE 0.7
0.8 0.6
0.7
0.5
0.6
0.4
r0.5
0.3
r0.4
r0.3 0.2
GNDVI 0.9 relative spectral-low score 7o ground-review priority 10
0.8 0.8
0.6 0.6
0.4 0.4
0.2 0.2
0.0 0.0

&5 AFL RGB ~ ZEE%ER « HEHEEDBEBIEmESTELE -

6. 151% « 1B¥ 5 B hAkRE

6.1 ZfEEEIER
RAEERSEEARES L5tH ¢
+ NDVI=(NIR-Red)/(NIR+Red)
- NDRE=(NIR-RedEdge)/(NIR+RedEdge)
+ GNDVI=(NIR-Green)/(NIR+Green)

DEHFITZEFEH no-data o NDVI BYALiTATSMEFREAR S R8BI ZE Tucker » 4x5¢2HEBIE Gitelson F ARIERE ° [A06-A07]
M3M MEEE B UAEHE Clred-edge ~ Clgreen ~ OSAVI EIREEREYCHY EVI2 ; 1248 EVI BEEN, > SWIR KD IERREITRALSN - 2
BADMEEEEAZE > HFREUMIM MEEE TR c FRARTENIRBEREIFZEM ; ISZMVEH B H o] LEEIEUAR
bandpass ~ 857 * %1 ~ BREA ~ TR RIMERLE © [A16-A18]

6.2 HRBEHEED

FERIZE U2 BB SRR A 0 B 1.4826 X MAD BB ERE © BRERFONVZEHEEE 0-6 ERELR
M6 ZEDHEF - BIEER 0.36 HENESE 93 BAMUFHEREE » BULANSEEL BRI 100 m? R © E2—ER
FRIRDVEEF RS - FRICRIERESFIEE -

geonetry = mappi ng_geonetry(60.0, 80.0, 70.0)

m ssion = plan_virtual _m ssion()

records, qc = sinmulate_capture_qgc(m ssion["captureEvents"])

coverage = coverage_grid(records, field, footprint_along, footprint_cross)
raw dn, reflectance, receipt = sinulate_dn_and_cali brate(bands)

indi ces = conpute_indi ces(refl ectance)

score = robust_| ow score(indices, coverage &gt; 0)
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6.3 AFFHVRIREES

ARAE & RARHE T AR AR

REJECTED_QC TEEE ~ AL ~ BE © BMIE « RIESHHERES EREREA - FHESELE
REJECTED_OOD RIRERIBEFRD TR 2 SNVE R TraE > ERATHIER
NO_FLAG EFRETRRLELER R BI TR RS
REVIEW_REQUIRED REAHERBIE EEHEKEER > TEERENEER

AARIEEZEN TARMR) TRRE) TZmE) D5 TEEGTR FREMER HERERRBHEMEER - REERHA
BEBRESERET ; €8 kKDHEEEBHWITEISEUE -

7. TH2ER

11125 - BREHER

BRERIHEES 408 X AR - FILTERR 2,040 @ER - EREGERBMHEMGE > UK 16-bit /49 15.317 GiB » RGB
24-bit 18249 23.811 GiB ; EFZ DJI EE TIFF/JPEG 82 A/ » (AR T (EiL « :21EF « BHAHNPRETRELUER R
YEEMEHE -

mERPIBER 12 REME » SHRRIMLEE 100% 848 - BREGEETUBASK 14k - BESTSNEHRES | HEGR
HETSERERTEHAEE ~ KE ~ BB « BRI EIBERAERMEMEHEERRK - [A03-A05]

Synthetic capture rejections by gate Accepted-frame coverage multiplicity

17.5 A

capture events
field area (%)

7.5 1

5.0 1

2.5

0.0 -
ga"e o})‘e ‘03“6 0 5 10 ) 15 20 25
,{\0(\, ‘0\“‘ - accepted frames covering each 1 m2 cell

)
0‘5\\’3
W by sa‘_\)(a

«Q\sﬁ;\“g/
El6 EmBEERRAERERT GIRABERY - HIEHEZIRIA » LIFRERIEE o

72 IEREMEEER

iR P10 2HivE P90

NDVI 0.764458 0.778270 0.789934
NDRE 0349774 0.353734 0.357043
GNDVI 0.682018 0.693607 0.703359

RA{E 0.36 L EEREGE » BUMANEEEL B/ 100 m? iR » R MESAETE - mESDH)%4 3,681 82,443 m? »
FRILTEZSHIARABAY (118.5, 92.5) £2 (304.5,216.5) AR ; RASES « B EAENEEAEAEETEE— > 9% 6,124 m? o [FEIZR
FHERERER » TAEESRMESEMAE -
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7.3 GRGEEINRE A

ETESCIE A BB YR B S4EmAE 6,124 m? o ££48[F 100 m? &/ )\EIRRAE » RLHEEEESEEYSE precision
1.000 - recall 1.000 ~ loU 1.000 - =& % 1 RHGR « KFE « BERBEEYBE—EBCERSESE ; E_ER fixture IR
IhAERIE > FEBILTER > BEAE M3M ~ TEHTREMERS - EIFRZFTA/EIBEGRIZS - HE « BHf - mEBIZEE 98 » WY
FR2HRSHERAIE © [A08, A20]

7.4 BE5EE

4518 pytest BEIRITREE ~ GSD ~ BHh ~ BIAZE - MAFLEAEZE ~ WA cadence ~ 35 AHATTTIH ~ (RPERHA ~ FEFRATEERR « ¥R
FEIEIR ~ ELIETRE ~ AE3R4 ~ BE « 16-bit A DN ~ B RHIEREE « RGBS - MIEEBEE « SRF 747 ~ 2 1E2EME
B BB HITIEFIMEZE o engineering-demo-receipt.json HEbr B & AMEEEEET SHA-256 B8 » EEBHMRRAIT—H ;
requirements-traceability-vl.1.csv SIBEAEK ~ 12 « Rl EEn HZFREL o AIEHERANERERZN » TERITEZE - RER
WHE=FEIUEE o

7.5 AIFERZEVITEE R

m3m-spectral-response-receipt.json sE#IA{EE =75 CSV A9 DOI ~ #8% ~ CCBY 4.0 ~ SHA-256 ~ 51855 MR EHRE ; KR
E— Tk &R fail closed o mission-feasibility-envelope.csv {RE8 35 4AEE ~ E& ~ cadence LR « BIERENIRE ~ GSD ~ it
B - EEY - BRI - BRELEMR gate o focused-analysis-receipt.json BEFAALTEREMRIERIL SHA-256 &1

BEEESEALE  F=HBAER - AREAR « AAERE HREUSH AR EY o

8. BIABIEE Mavic 3M ERIBIRIZ

RSB BIRERIE Atherton % AR Mavic 3M spectral response functions (CCBY 4.0) » {BR B EShARMFTE 5T BB
» REF & replay © [001] BES Fonseka EANET R FEEERS M3M #2158 (BERIEIZR CCBY 4.0) £ Zhao ~ Zheng 19
1.43 GB /& M3M [RIAFSFEE4EHE (CCBY 4.0) ° [002-003] WeedyRice-RGBMS-DB 21 ¥ 751 ) M3M RGB /TUiRER B E R
ES > BRNERET > TE5M ° [004]

ASHRASD8E T EEEE it M3M RIAF % » EILERAEE RS public-data replay © F—{EE I BEFEILE— pipeline =
FEET ¢ synthetic ~ open_data_replay £ future_field - ARERBAI G AIEDAE ~ metadata f#f ~ 5t ~ $#% ~ no-data ~ 88
N~ 34 - PITRIBBRIEEANE ; BEREERE - WEEERIMNIEE » AR BRRERENZ(EMEE

B=HEREREREEREAK DOl IS - RERNEELERSR » TRREERLERE - A3CRFH CCREEMER DJI XM
BT EHE R ERIER]

9. RIEFIITHE EHMRE

9.1 BR/NFIHEAR

FIEERE—RIEEEmREERN 0.5-1.0 REEERFER » Fo—REmMENR 12 AlE o EEE/D 3ELFHBEH > SELERZH
BREAER2 X ; SRRITRIBIBRTEBNZ BRI » ARG —IRFSERIENEER - BRAZE/ 24 BHRIEERN 2X2 m K&
 (UBTEHREEEEZARE » BRRE TEERAHE] Bt o ERTE pilot WAI{T TR » FEBEBRBMAEEREREE ;
EXHRAEEK pilot EE ~ RIRAIERIE T LB power analysis °

HERHE D EASHE  B8 - AN - MBSEREE « SPAD NEERGEAE - 15  TEES  HRAK @K B
TRFHREARE o GBI EARIES 175 NG « BB - FREERGE ; 5 AOGETERE RNy
7 o [A08, ALY BRIERNE » TEAERTRARTAFEER—BM  RINRRDRERE 20% HEEARHMHNENH S
b o

EHAR - EHE—BIEY  —EFR  —ERETLERRIERE > EO0SRE  BRFE  kSRERENRS—F
RAEBESRES - pilot THED 4 BEMEY - SESEREL 3 BB EES ; BRFRELEENFE 155 PR/
QPCR ST B IR - LHBEREMEREE - MRYSUERIE - HE - APNSHHE ; HF—EHERRIEE
WML BEZ - [A08, A20]
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9.2 FERITAEFIE
Pt EEEARA KMEE
AETEER BMRED 95% AT BERPIETSHEEIERER
BRI BRI ~ REZE ~ JEREYEREEIRETT 100% [AIE EIESAEH » FUTRRERS
BHRERE MRS ERENESRBELARES KRB TRERC  BRATFEMRLER
HATREE LUBIL checkpoints $RE&5 /KT, EH RMSE BURERED I RTK fixed VXA RABE
ERE
B & NDRE [5] HER ICC B9 95% CI FIREL 0.75 R RRERS
EEZNA A1 20% EEEHNEEMEARF LALLBREREE DS FEBEREKEHF
0.15
ZEFISMNERRUE TN EfANE HE  BH MR A TLAAEHR patch SIS EBEH I

BLEAMREITREPIE  FTRAARCEMNER - BEELEEHERBEENE pilot @RBEMME > LRBRUWER -

9.3 FREIZHIE

HE 2026-08-04 » SEBREVESNHERZBIGETEAKSIERL - RMIBBESEM S A ; Mavic M # 951 g » WKk
FEXK > H400ft « B%R ~ BHR - AMEEEEEREITERAHRXEERERERLGR © [TO1-T02] A8 ~ JAA ~ SREBTH
RHRIEIE R AEEAERINER R - RAUS 2026 FEZBERNAERAS » THciRAIEMEMRRY -

10. %€ Demo Z|AJERE RMAI TIZERHE
FERGARARNMEF ] EARBIERIARTS
1. Mission service : 8 AS1ZE AOI ERIF2H > #ith Pilot 2 IAPRRRE » TEEIERIR
2. Ingest service : MERBEAZDIEFR » fk CaptureUUID 2348 ~ MZL(RBIFIE o
. Quality service : B#3& metadata » RTK ~ B¢ ~ FBMIE ~ M « HEMEIBHE - E4X fail-closed Wik o

w

4. Photogrammetry service : TEfRBER ST Terra SAREHEBHIAR > HHRAIE DSM,/DOM ; HARIEEKILRRINE

7 e
5. Analysis service : RIFR BIENEY RERFIRER > 5tHIER - BHIBEATEENM

6. Review service : &1 + RIRFA « MIEMAERRMGAS > CHREMER | REAIXERZEE » FRITE M#2) o

[E4CER - 558 TRER—RNGRGE) AJLBIER | REWMRRIT « WHEER « MERIE « MLERZGRIEW « WMEREEE -

NE/TE BAER A FNEN AHRFTHIRRER
DJI Pilot 2 £ RC Pro Enterprise EI1E3137T Area Route » EEA EERENEEAD ; KNAFRKRER
KMLKMZ It RIIEABE
DJI Terra 2D ZHEERE AR RIEREEHBEISRRE  oIfE photogrammetry adapter ; RBITEFTIE
bl
MSDK V5 B ERKRH Mavic 3M 5K adapter B8 ; KERBARAS ~ APl v <
DJI WPML BRAZERE M3M B mapping {E#5HE R{E schema BA3E ; NI A RITEEAE S EE 7S Pilot 2
WIRIES
Cloud API/FlightHub 2 IRITSCME M3M 895 R R—3) 5 FAQ IERA 1R FEREZREBERMALEAGTRT
FlightHub 2
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11. PR&IEL R fe

1. 12 REFER ~ BiE - REAEFREMEREERESHK » FAKR=E - ENNELE—HEEHE -

2. DNRE 1 m WEBERFELER DN RZ 408 #H~2,040 {8 M3M FEFETEREZR ; RBEE XMP/EXIF~ UUID SD#HTESR

B7] -
3. EmEMRARMBERY ; RARERERIEEM « SIM  BRFE ~ DSM ~ DOM ~ EER « checkpoints SABHEL ©

4. DN EHEEREMENRE—HEMNSE » FEABRIIR « RERER - BRRASRE - BRES « B¢ - BRDOF HEERRK

1F o
5. 35 ABRAREIERS ~ it - EEEEEGCEERE  RERS - I W%  BR  KERE - BIRERMEETHRIEAFLE
(-

6. 43 BN 70% FAH - MPESAE - EH RAFIRAEE 100 m* BIRFPILESZMITE fixture » R2 DJI 1R « EERIEXRRE

{ERIREE o

7. B SRF KB —EARIZEERIE ; response-weighted centroid 82 FWHM #3823 Eh4R - TEFAE AL - SEHRES
BRAMIANVEES ERE o

8. GRINAEIERAREILAS ; MEREEREARASERIR - BMEREIZE 1 thAERS ARRERIGE
9. IEEERIFFRARE - BLTAEFRREE « FEAE « R » il » B ~ RIRNEERRLIE—KIE o
10. M3MZHEEN  SWIR BUEAISN - FEERBELEREELERAIBIERIIMERFTAERR

11. DJI X#M7FE 5 MP,55 MP B 560,550 nm Z£ ; WPML ~ Cloud APl BERF|BIFRTE— o BERIERRE - FH

A metadata BT ©
12. FHBATIHEEH) - AXIIREEZALD » FMEREBIFEHE « B « A8 - RITHBEIEAREE ©

13. ARFFZERACINEPIIE « BE « A2 ~ ARREHBET ;, 2 M3M RIS G ERE S S HAMERS MR ©
12. 455

Mavic 3M BEBETREIZ T NDVI %1k > MEFEEIE bandpass ~ AR « MF> cadence ~ AIETEM ~ metadata ~ KRIE ~ #Hz& ~
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NHEBEMREBEAATHNRTRMEESE - AEERZOMAETEERERADERE « U - RHISe5PERS fail closed ©

BLAERBENERSEN - BEBRESETERE > TERIT « #BR - RENRENE o 1848 DN HE— &L E R - TE5E
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MZE SR SRR B A
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