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Three-dimensional optimal path planning for high-altitude solar-powered UAV
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AERTCESALTICS AND ASTREOSALTICS

B AEAEEAESET AN VITES RS SaE SN A ES SRS, TR, ERE RS EE B 7 STt
B, EREEhEEEEs s DS ENESEE B —FiES EREENFEAENSISE SRS IS oI eyl
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ANENSRMEEEIEE0. 2% ol WTESNE VT ERmatien] LIREEALIEEEMN D (EiEaiaihRlmm SRER18. 8%.

In order to enhance the flight performance and load capacity of high-altitude solar-powered UAV,a three-dimensional optimal path planning mo

del that examines the interaction between flight status,energy acquisition,storage,and consumption was established. The Gauss pseudo-spectra

JCEAn=EA A F R

method was employed to transform the optimal control problem into a nonlinear programming problem through approximating the state variakbil

es and control variables on discrete points and satisfying the constraints of dynamic equations on a set of collocation points. Then optimization a 20195 =58

nd simulation were carrned out for a typical point-to-point mission and the optimum path was compared with current constant-altitude constant-

velocity path. The results indicate that appropnate changes of flight attitude angle increase the net energy of solar-powered UAV by 9. 2%. By co QERFRTFEMEITE T
mprehensive utilization of changing flight attitude angle and flight altitude the proposed optimum path brings more energy profits,which improv

es the battery pack final state of charge by 18. 8%.
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~ Acid rain is rain that is more acidic than would be natural, a5 a result of reactions with pollutive, acid-forming gases, such as sulfur dioxide and nitric oxides.
Lakes, foresis, soils, and human structures in the eastern part of the United States and southeasizern Canada have been damaged by acid rain and
depasition of sulfuric and nitric acid asrosol on terresirial objects.

astic changes in climate and Related Information
ace. As part of a worldwide

Acid Rain and Acid
Deposition

global temperature has been
e second half of the eighteenth
century. It is generally conceded that increases in air temperature could alter precipitation patterns, change growing seasons, result in coastal

Definition and Cause
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e e

Acid rain is rain that is more acidic than it would be normally, usually because it has reacted with acid-forming poliutive
gases. The acidity of rain is measured in pH units, which are the negative logarithmic values of the concentrations of

Air Pollution

flooding, and turn some currently fertile areas into deserts. Although the global climate is an exceedingly complex system reliant on many factors,
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including long-term cycles and natural events, there is a strong scientific consensus that human activity is responsible at least in part for global Repc:r{n =

Earth's Energy Budget: The warming and related climate change.

earth's energy budget is a

When the ground surface is heated by sunlight, it emits much of the solar energy it has absorbed as infrared radiation. Gases in the atmosphere
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This project deals with the subject of global warming from a personal perspective. It is a complex subject, even controversial,
and usually considered from the standpoints of earth science and global politics rather than a matter for painting. However, my
approach draws on my background in math and engineering as well as art. The paintings look at the subject through
combinations of mappings, models of transformation and processes of change. They emerge as abstract landscapes, as
intuitive responses to global warming using mixed media on panel.
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