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An Ultra-long Range Strategy for Unmanned Aerial Vehicles (UAV) with
Less-than-2 kg Take-off Weight
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Abstract: Based on the UAV Range Challenge, Aerial Robot Team of the 2016 Robocup China, the thesis puts forward
a new ultra-along range strategy for electric UAVs. In order to meet the requirements of the contest and address the problem
between the range of multi-rotor UAVs and their take-off weight, we design better screw drive system, high-energy density
battery pack and a proposal to reduce the proportion of structure weight in accordance with the principle of a big horse
drawing a small cart. We have used better materials, structure and manufacturing technique, simulated with SlidWorks and
conducted experiments and comparison tests, the results which indicated that the strategy had greatly increased UAVs’
flight range. In this way, we have addressed the issue of short range of electric UAVs, providing reference for their design,
manufacturing and application in a wider scope.
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const uint8 t POS CALC _TASK PRIO = 4;

const uint32 t POS CALC TASK SIZE =512;

void PosCalcTask(void *p_arg);

__align(8) OS_STK PosCalcTaskSTK

[POS_CALC_TASK_ SIZE];
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const uint8§_t ACTION_TASK PRIO = 5;

const uint32 t ACTION_TASK SIZE = 2048;

void ActionTask(void *p_arg);

__align(8) OS_STK ActionTaskSTK

[ACTION_TASK SIZE];

/18NS S AT 55

const uint8 t BUZZER _TASK PRIO = 6;

constuint32 t BUZZER TASK SIZE = 128;

void BuzzerTask(void *p_arg);
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OS_STK BuzzerTaskSTK
[BUZZER TASK SIZE];
/TH KA 55
const uint8 t SELF TEST TASK PRIO =7;
const uint32 t SELF TEST TASK SIZE
1024;
void SelfTestTask(void * p_arg);
__align(8) OS_STK SelfTestTaskSTK
[SELF_TEST TASK SIZE];
HEAESS
const uint§ t MAIN TASK PRIO =§;
MAIN TASK SIZE = 2048;
void MainTask(void *p_arg);
__align(8) OS_STK MainTaskSTK
[MAIN_ TASK SIZE];
I/ JRAE S5
const uint8 t RESTART TASK PRIO =9;
const uint32 t RESTART TASK SIZE = 1024;
void RestartTask(void * p_arg);
__align(8) OS_STK RestartTaskSTK

const uint32 t

[RESTART TASK SIZE];
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const uint8_t RUN_TASK PRIO = 10;
RUN_TASK SIZE = 2048;
void RunTask(void *p_arg);
__align(8) OS_STK RunTaskSTK
[RUN_TASK SIZE];
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const uint8§ t MANUAL TASK PRIO =11;
const uint32 t MANUAL TASK SIZE =512;
void ManualTask(void * p_arg);
__align(8) OS_STK ManualTaskSTK
[MANUAL TASK SIZE];
/AT 55
const uint8 t START TASK PRIO = 15;
START TASK SIZE = 512;
void StartTask(void * p_arg);
OS_STK StartTaskSTK[START TASK SIZE];
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24 RGEEHL b R G0 4 Pixhawk FFUE CTE I8 Kb

TENLAEFIZN )] R G A R 3 e G, B AHLEE
Bl 6, nLbEH ARG8T EN1964.5 g, o
T H 23K .

K9 MHIA 2.4 GHz A (FHHL) . m8nGPSmo
i, 78 GPS & B B K™ cirocomm Jb=} GPS
TR R IG5 (5 5 o £ 455 Saridis R W77 2 i#
By 5 vk B A N B ) B AR, 2R TR KA ikt
P 5 AR DL R H AT MRS i AL

3 XfEEa#hr

XTHCE WA 2 kg DL TG AHLEL LI [A) (iR
4), RZHEIC AWMU EESLE 25 min £ 45, TM2E
FHIXHLEANEFEAN 1 964.5 g, YL [a)Af
1% 106 min, 294 17 [ & W Jo ANALEEFIT [E] 1) 4 £



%30

U R 2 kg DLAE TROBR K JE A HLEE K ST SR - 81 -

x4 RIS E 32 o A AL 4 B 8] %o EE

7 28] B3 RE/g 4 A A 1] /min
X 5% Phantom 4 Y| WK 5240 A A PR F] B R Y| 1388 4 30
WhH 2K IR R AT B A RG] P E R Y] 995 % 25
Parrot Disco Parrot EEER 754 % 45
X-Star Premium Auter Robotics * 1420 % 25
3D Robottics IRIS+ 3D Robottics £ 1282 2518
Lily Camera Lily Robotics ES 1300 2 20

4 REGHINER = T4

AR RFEHZ M ER, EHEESZEN A
M N Rl AR E RS T Pixhawk JF
BORATES SR A AT AR, HazER T E
il & G4 ROSCHR[20] IR 2, 7E Matlab B A+ HFIH A
FROIR S HLIEI R Sz 3 T B, Stateflow #4747 2 o 4 H 52
WEERKRH, WERG W USLILE FE AT, ELBR
AR P 10 WReSRIeA— 4, KM 116.8
min, “FHIEEHI A 106.7 min, H7E 2016 1 EHHL 2%
N KFEZ P HLA ANTE Jo A HLEE Pk ik 28 1 B
WA —5%.

HF 2S5 0 & B GPS (55 #5555
DRI 2R IR 5 M), A S50 25 SR W8 o 1% 0 AWLEE BT 7K
TR ERE B 1 E T, i
B .

5 #HRiE

EEMN AT SR MRS, fliE T2,
ARG et . SORSETy B liE 7
SRLNNL, FARS ARG, G % AL LE
FLmE 18] A 7 R A, HAE A AT GPS #i
A AFIN G, AL T A P BT T .

B Mk -

[1] ¥ B AFER 2016 FENEAXEHNZ]. KiJ:
FE A FHFR, 20160 1-2.

[2] http://cre. drct-caa. org. cn/[Z]. 2016.

[3] 2016 PEAMBAREZPMBEARBHLRER A
2016 T EALEA KK WAL EAN = FIBEATRE L
AMEEABER R B [Z]. K FE g FELs, 2016:
3-4.

[4] ALTUG E, OSTROWSKI J P, TAYLOR C J. Quadrotor
control using dual camera visual feedback[C]//IEEE
International Conference on Robotics and Automation.
Piscataway, NJ, USA: IEEE, 2003: 4294-4299.

[5] VALENTI M, BETHKE B, FIORE G, et al. Indoor
multi-vehicle flight testbed for fault detection, and
recovery [C]//Proceedings of the AIAA Guidance,

Navigation and Control Conference and Exhibit. Rerton,
VA, USA: ATAA, 2006: 3-4.

[6] BOUBDALLAH S, SIEGWART R. Full control of a
quadrotor[C]//IEEE/RSJ International Conference on
Intelligent Robots and Systems. Piscataway, NJ, USA:
IEEE, 2007: 153-158.

[7] POUNDS P, MAHONY R, CORK P. Modelling and
control of a large quadrotor eobot[J].
Engineering Practice, 2010, 18(7): 691-699.

[8] HOFFMANN G M, HUANG H M, WASLANDER S L, et
al. Precision flight control for a multi-vehicle quadrotor
helicopter testbed[J]. Control Engineering Practice, 2011,
19(9): 1023-1036.

[9] ALEXIS K, NIKOLAKOPOULOS G, TZES A. Switching
model predictive attitude control for a quadrotor
helicopter subject to atmospheric disturbances[J]. Control
Engineering Practice, 2011, 19(10): 1195-1207.

[10] REF. RANW ATHB F i F 2% RANAHFH
3% [P). IR T KB Q) AR IR F), 2016.

MBEE, BFE. RAN. RANKATES F % B % E[P).
KB =L T)H e AHEA IR 8], 2016.

[12] &M, KRAE, 2R, RANY ATES T X, £ F
Fo AM[P]. b T1F3 & AR RA RAE), 2016.

[13] £40R. 2R BERAKAITREARBEARKHRL[D]. L
FHEILKFE, 2016: 36-70.

[14] JOHN K B. Unmanned aerial vehicles spur composites
use[J]. Reinforced Plastics, 2004, 48(4): 28-31.

[15] BRANDT J B, DETERS R, ANANDA G K, et al. UIUC
propeller data site [EB/OL]. http://m-selig. ae. ill inois.

Control

edu/piops/volume-1/propDB-volu me-1. html, 2015-03-
02.

[16] DETERS R W, ANANDA G K, SELIG M S. Reynolds
number effects on the performance of small-scale
propellers[J]. Aiaa Journal, 2000, 24(4): 4-6.

[17] #A#R, FI £, B AHFHAEM]. K BEAHHK
K%, 1997: 36-81.

[18] B 45 4R, Wi EAAMNL S 469 A[D]. Wi
fa L X%, 2016: 2-4.

[19] KL% . RAMEB £ K ATIEH & % 69%3H[D]. B =
B EAMR K F, 2011: 3-4,

[20] % /&. Simulink/Stateflow Z8 %4 JF & #=45 B R 38 ¢4 55 #7
5 R [D]. mAR: T ALK F, 2011: 21-60.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


