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1. Low altitude Remote Sensing

2. High Spatial Resolution

3. Real-time

4. Unmanned aerial Vehicle (UAV)
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.VTOL UAV

On-board

. Ground-Station

. Global Positioning System (GPS)
Camera Mount

. Radio Control (RC)

. Proportional Integral Differential

. Attitude and Heading Reference System
. Gyroscope

0. Accelerometer
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. Magnetometer

. Barometer

. Multispectral

. Tetracam

Camera Mount

. On Screen Display

. Pulse Code Modulation
. Telemetry
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1. Wireless Video Transmitter
2. Endurance

3. Weight Payload

4. Spatial Resolution

5. Temporal Resolution

6. Weight Payload
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1. Normilized Difference Vegetation Index (NDVI)
2. Supervised Classification
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1. Exposure Time
2. Continues Mode
3. False Color composite
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1. Maximum Likelihood


www.sid.ir

VYRUE b oF B ylouds FY 5,93 stmb clidl i slb sy DFF

ONS AL g Al BaSSW gedy Como g bd L lo Joua Y Jous

s
3 3 = . = PR u
(%) ARIS W, >)lge ;555 Sk olS b

Jsl8s,

GBS Jhdy

/sy ay/va o/8Y o/a ay/va

P9 83

Sk

/52 A¥/) - . A¥/\- ¥/2)

Py 83
3,l50 155

a0/08 A¥/yA A¥/vA . \Ans

Jo > AY/A oS coo

< [AAF LK oo

8 25 4o

ol Capdse s pialy Baa Ly (5)LS0b o (oriwcib gl p (6))sliS slaiagly (o plxl jslaied;

o9 (=l (S @l b 03l dngi ((LindS) B0 (it pyo Slndges S (b alie 5 sjpaliS

5l cwl oyl

gt slio (s g pdd Al Cam B, 5 Sl o 5 035 (sl 5 sl dayef] b elsl -
JB Ageme ()9 dindiy 9 ABBI N (Sl Clabad dod (392 gy Sl )3 08 (S5lg 0 Cenglie (e
el Canddy p,5olS S w0y Jo

=¥ ol (S5 Gy BIgaote 5 Caslio ) yoglS VO ol ol baylyad (3 c0si el oy (gly ol s g i -
Aol Consdy caelo ) yioghS -

I (90 s ol 480l (Lt 0nbuilo sl (o)) et 9 lgp90s (23l slogiges] b
ol amwlio 5,Slos

2yt ke A0 (e YO+ Sloy gLyl )3 g JuSy )3 pocdee Y15 epto Ve (5lgp W] )3 (gwe) SUSE g5

g1 e 4B O BV 5l 6 8,53 (B 4y iy gl Sloj SSE g5 cpmizman ol Cunday Sy

p_A.L»lB cob9_g Cl>991 288 GUA.AB)JAJ C?‘oﬁ ‘_').)94 ])].} uw )Jahaa U"l Y J‘.) ULM) u’.:b.lb ):9'.,.4» L)‘J)b)J CJLJ
Ll o pd g 10y A IS Cono b sddsgainaab s g NDVI & )b 1) ol laodly Judow g (o3l
I Sk Oy w9 )'ls),gJ?A.c &S sl ul‘““" B-T3Y O‘ll C"L" ‘L;lf)?loctg ..,\;.fdo ..\.ub |) odidl (glaass </

sl (e SSE 2L Gy b (b 2lgn ()l ppgal 4 2B


www.sid.ir

ofd $329WS 21y (2292 (55155119005 (5 b (oalid pawr (39 19 720908 Arag

&l

Berni, J., Zarco-Tejada, P. J., Suarez, L., and Fereres, E. (2009). "Thermal and narrowband multispectral remote
sensing for vegetation monitoring from an unmanned aerial vehicle". IEEE Transactions on Geoscience and
Remote Sensing. 47: 722-738.

Fukagawa, T., Ishii, K., Noguchi, N., and Terao, H. (2003). "Detecting crop growth by a multispectral imaging
sensor". ASAE Paper. No. 033125. St. Joseph, Mich: ASABE.

Hardin, P.J. and Hardin, T.J. (2010). "Small-scale remotely piloted vehicles in environmental research”. Geography
Compass. 4: 1297-1311.

Herwitz, S.R., Johnson, L.F., Dunagan, S.E., Higgins, R.G., Sullivan, D.V., Zheng, J., Lobitz, B.M., Leung, J.G.,
Gallmeyer, B.A., Aoyagi, M., Slye, R.E. and Brass, J.A. (2004). "Imaging from an unmanned aerial vehicle:
Agricultural surveillance and decision support”. Computers and Electronics in Agriculture. 44: 49-61.

Hunt, E.R., Walthall, C.L., Daughtry, C.S. T., Fujikawa, S.J., Yoel, D., Khorrami, F., and Tranchitella, M. (2005).
"High resolution multispectral digital photography using unmanned airborne vehicles”. In‘Proc. 20th Biennial
Workshop on aerial photography, Videography, and high resolution digital imagery for Resource Assessment.
Weslaco. TX: ASPRS: 1536-1539.

Laliberte, A., Rango, A., and Slaughter, A. (2006). "Unmanned-Aerial Vehicles (UAVs) for rangeland remote
sensing”. In Proc. 3rd. Annual symposium research Insights in Semiarid Ecosystems RISE, USDA-ARS
Walnut Gulch Experimental Watershed.

Lelong, C.D., Burger, P., Jubelin, G., Roux, B., Labbé, S. and Baret, F. (2008). "Assessment of Unmanned Aerial
Vehicles Imagery for Quantitative Monitoring of Wheat Crop in Small Plots". Sensors. 8: 3557-3585.

Moran, M.S., Inoue, Y. and Barnes, E.M. (1997). "Opportunities and limitations for image-based remote sensing in
precision crop management”. Remote Sensing of Environment. 61: 319-346.

Nebiker, S. Annen, A., Scherrer, M. and Oesch, D. (2008). "A light-weight multispectral sensor for micro UAV:
Opportunities for very high resolution airborne remote sensing”. The International Archives of the
Photogrammetry, Remote Sensing and Spatial Information Sciences. Vol. XXXVII. Part B1: 1193-1200.

Niethammer, U., James, M.R., Rothmund, S., Travelletti, J. and Joswig, M. (2012). "UAV-based remote sensing of
the Super-Sauze landslide: Evaluation and results”. Engineering Geology. 128: 2-11.

Primicerio, J., Gennaro, S.F.D., Fiorillo, E., Genesio, L., Lugato, E., Matese, A. and Vaccari, F.P (2012). "A flexible
unmanned aerial vehicle for precision agriculture". Precision Agriculture. 13: 517-523.

Rango, A., Laliberte, A., Herrick, J.E., Winters, C., Havstad, K., and Steele, C. and Browning, D. (2009). "Unmanned
aerial vehicle-based remote sensing for rangeland assessment, monitoring, and management”. Journal of
Applied Remote Sensing. 3 (1): 033542.

Stafford, J.V. (2000). "Implementing precision agriculture in the 21st century”. Journal of Agricultural Engineering
Research. 76: 267-275.

Sugiura, R., Noguchi, N., Ishii, K. and Terao, H. (2002). "The development of remote sensing system using
unmanned helicopter”. In Proc. Automation technology for off-road Equipment Conference. Chicago. IL:
ASAE.

Swain, K.C., Jayasuriya, H.P.W. and Salokhe, V.M. (2007). "Suitability of low-altitude remote sensing images for
estimating nitrogen treatment variations in rice cropping for precision agriculture adoption®. Journal of
Applied Remote Sensing. 1: 013547.

Valente, J., Sanz, D., Cerro, J.D., Barrientos, A., Miguel, A. and Frutos, A.D. (2012). "Near-optimal overage
trajectories for image mosaicing using a mini quad-rotor over irregular-shaped fields". Precision Agriculture.
14: 115-132.

Warren, G. and Metternicht, G. (2005). "Agricultural applications of high-resolution digital multispectral imagery:
Evaluating within-field spatial variability of canola (Brassica napus) in Western Australia”. Photogrammetric
Engineering and Remote Sensing. 71: 595-602.


www.sid.ir

VYRUE b oF B ylouds FY 5,93 stmb clidl i slb sy DFS

Xiang, H. and Tian, L. (2011). "Development of a low-cost agricultural remote sensing system based on an
autonomous unmanned aerial vehicle (UAV)'. Biosystem Engineering. 108 (2): 174-190.

Zhang, J.H., Wang, K., Bailey, J.S. and Wang, R.C. (2006). "Predicting nitrogen status of rice using multispectral
data at canopy scale". Pedosphere. 16: 108-117.

Zhu, H., Lan, Y., Wu, W., Hoffmann, W.C., Huang, Y., Xue, X. Liang, J. and Fritz, B. (2010). "Development of a
PWM Precision Spraying Controller for Unmanned Aerial Vehicles". Journal of Bionic Engineering. 7 (3):

276-283.


www.sid.ir

