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				How a Global Agricultural Leader Accelerated Plot-based Plant Measurements by 2.5x Using Drones

			

		

		
			[image: ]
		

		
			
				[image: ]
			

			
				
					“By using PrecisionHawk’s drone-based phenotyping solutions, large agriculture firms can greatly improve the accuracy and repeatability of critical assessments—ultimately delivering faster and more robust promotion decisions from their research efforts.”

				

			

			
				
					—Thomas Haun, SVP of Enterprise Agriculture Solutions
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				Instead of taking plot-based crop measurements by hand, our client used drone-based aerial intelligence, making data collection:

			

		

		
			
				Global agricultural companies operate hundreds of research stations across the world. Research scientists run experiments at each station to develop products that maximize yields for many of the world’s most important crops. 

				Monitoring and measuring plant growth—especially on a plot-level—is critical for agricultural companies seeking to maximize their investment in research and development of new seed technology. Traditionally, to measure, inspect, monitor and analyze crop-specific data, researchers or third-party contractors count and measure plants.

			

		

		
			
				Key Achievements Summary

			

		

		
			
				Manually Inspecting Crops Is Inefficient, Error-prone, and Resource-intensive 

			

		

		
			
				
					
						[image: ]
					

				

			

			
				
					
						2.5x

					

				

				
					
						25%

					

				

				
					
						more efficient

					

				

				
					
						more accurate

					

				

				
					
						More objective

						& repeatable

					

				

				
					
						Standardized

					

				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				
					But this approach presents four key challenges:
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				To survey manually requires an average of 11 paid labor hours per acre. To limit time and costs, agricultural companies typically only survey and inspect 10%–20% of research stations. While this can be supplemented with brief walking assessments for up to 40% of other locations, many plots are left unsurveyed. As a result, a wealth of valuable plant information remains inaccessible to researchers. 

			

		

		
			
				Avg. paid labor hours/acre: 11

				Area surveyed: 10-20%

			

		

		
			
				Visually assessing plant growth introduces human error. Once the data is reported back from field collection, there is no way for research scientists to assess the accuracy of the data. 

			

		

		
			
				The assessment of each inspector is highly subjective as standardized assessments are difficult to implement within a large, geographically distributed staff—and even more challenging when working with third party contractors. Traditional methods of surveying plots, fields or research stations have no quantitative or qualitative support—other than the manual assessment results. 

			

		

		
			
				It takes seven years on average to finish research on a single crop breed. To maximize crop yield, data must be accumulated multiple times. Yet with the manual methodology currently used, it is difficult to rerun analysis or update analysis with new data—or measure against historic data.
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				Global agricultural companies are investing in commercial drone technology to help address these challenges. One leading agricultural company that operates more than 325 research stations in the United States approached PrecisionHawk in 2015 to develop a pilot program.

				 

				To meet their needs, PrecisionHawk designed a sequence of aerial missions to test and measure the value of collecting data using drones:

				Baseline data—Using a range of drone-based sensing hardware, capture aerial imagery of the research plots.

				Pilot project—Then, analyze the baseline data to identify measurable plant traits. The researchers identified five traits and selected multiple research stations throughout the western hemisphere where PrecisionHawk would fly missions alongside company researchers. To assist the research team, PrecisionHawk built a custom automated algorithm to analyze the required plant characteristics.

			

		

		
			
				Aerial Intelligence is Transforming Research Processes and Outcomes

			

		

		
			
				At one pilot site, PrecisionHawk mapped a 400 acre field containing 100 meter x 27 meter plots of recently emerged corn. The team elected to fly a DJI drone. They modified it with a specialized camera with 18.5 mm focal length at 8 pixel depth, including modifications to measure near-infrared multispectral imagery. To assess the orthomosaic data with various ground sample distances, the flight operations team flew more than 100 flights at 50 meters, 70 meters, 100 meters and 150 meters.
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				Once captured, the team uploaded the aerial imagery to PrecisionMapper, our cloud-based processing and analytics software. It created orthomosaics of the research plots and then used image-recognition technology to measure several plant traits from the emerged corn. The researchers then used the data to determine which seeds to promote.
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				These missions demonstrated that the insight derived from a drone-based program can help address the four primary challenges that agricultural com-panies face in extracting precise and relevant data from their research stations:

			

		

		
			
				Efficiency—A flight operations team of just two people can survey 50 acres per hour and collect all imaging data needed to measure five key crop traits. This means that data collection using drones is 2.5 times more efficient than traditional data collection methods.

			

		

		
			
				Accuracy—Our flight operations team processed the data gathered through drone-based aerial intel-ligence and achieved a collectible resolution as high as 0.7 cm GSD. Over hand counts, this methodol-ogy was 25% more accurate than data gathered from manned aircraft or traditional surveying methods.

			

		

		
			
				results

			

		

		
			
				Objectivity—In building a custom algorithm to process the research company’s aerial imagery, we ensured objective measurements and removed subjective analysis from the equation. 

			

		

		
			
				Data management—In addition to our custom algorithm, our agricultural partner uses PrecisionMapper, to run turn-key algorithms and analyze historical data to measure trends.
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				Deploying Aerial Intelligence Throughout Their Organization

			

		

		
			
				This project enabled our client to measure direct costs and better forecast an organization-wide deployment of a commercial drone program. By establishing a cost-per-plot for gathering data on two typical plant characteristics, research directors are able to determine how to integrate aerial intelligence into their existing systems and processes. 

				Using our services, our partner is building their capacity to fly drone missions at research locations across the globe—without deploying third-party flight teams. To achieve this goal, PrecisionHawk is training research scientists on deploying drones equipped with advanced remote sensors, such as multispectral and LiDAR, advising on procurement and teaching data scientists how to process and analyze drone-based aerial imagery. 
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					To learn more about how to add drone-based data collection to your research toolset, 

					contact our agricultural solutions

					experts now. →
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				By adding drone-based aerial intelligence to their workflow, agricultural researchers can experience similar improvements in the accuracy of plot-based crop measurements and speed of data collection processes. 

				Those considering drone-based aerial intelligence can get started in three steps:

			

		

		
			
				First, consider which measurement and analysis processes have the greatest impact on the business—of those, determine which are most in need of acceleration, improved accuracy, and/or more robust measurements.

				Then, set goals for process performance and engage a partner that can help you design an aerial intelligence application that will achieve those targets. 

				Finally, conduct a brief, low-cost pilot to measure the technology’s impact—data that you can use to determine the ROI of a prospective program.

			

		

		
			
				Adding Aerial Intelligence to Your Research

			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

	OEBPS/image/249.png





OEBPS/image/303.png





OEBPS/image/400.png





OEBPS/image/257.png





OEBPS/image/338.png





OEBPS/image/206.png





OEBPS/image/214.png





OEBPS/image/346.png





OEBPS/image/370.png





OEBPS/image/184.png





OEBPS/image/230.png





OEBPS/image/273.png





OEBPS/image/362.png





OEBPS/image/88.png





OEBPS/image/397.png





OEBPS/image/168.png





OEBPS/image/354.png





OEBPS/image/176.png





OEBPS/image/222.png





OEBPS/image/45.png





OEBPS/image/265.png





OEBPS/image/250.png





OEBPS/image/293.png





OEBPS/image/110.png





OEBPS/image/153.png





OEBPS/image/234.png





OEBPS/image/277.png





OEBPS/image/407.png





OEBPS/image/374.png





OEBPS/image/229.png





OEBPS/image/331.png





OEBPS/image/105.png





OEBPS/image/202.png





OEBPS/image/281.png





OEBPS/image/369.png





OEBPS/image/245.png





OEBPS/image/326.png





OEBPS/image/BFMT_SS2.png





OEBPS/image/419.png





OEBPS/image/148.png





OEBPS/image/393.png





OEBPS/image/164.png





OEBPS/image/350.png





OEBPS/image/199.png





OEBPS/image/68.png





OEBPS/image/288.png





OEBPS/image/156.png





OEBPS/image/307.png
P





OEBPS/image/85.png





OEBPS/image/173.png





OEBPS/image/4.png





OEBPS/image/218.png





OEBPS/image/209.png





OEBPS/image/49.png





OEBPS/image/Vector_Smart_Object.png
o=
() EeRECEioNE e





OEBPS/image/181.png





OEBPS/image/412.png





OEBPS/image/226.png





OEBPS/image/382.png





OEBPS/image/322.png





OEBPS/image/416.png





OEBPS/image/403.png





OEBPS/image/378.png





OEBPS/image/365.png





OEBPS/image/102.png





OEBPS/image/81.png





OEBPS/image/318.png





OEBPS/image/335.png





OEBPS/image/420.png
L)





OEBPS/image/188.png





OEBPS/image/237.png





OEBPS/image/77.png





OEBPS/image/130.png





OEBPS/image/192.png





OEBPS/image/297.png





OEBPS/image/284.png





OEBPS/image/241.png





OEBPS/image/254.png





OEBPS/image/109.png





OEBPS/image/211.png





OEBPS/image/89.png





OEBPS/image/177.png





OEBPS/image/46.png





OEBPS/image/282.png





OEBPS/image/418.png





OEBPS/image/150.png





OEBPS/image/62.png





OEBPS/image/312.png





OEBPS/image/193.png





OEBPS/image/169.png





OEBPS/image/223.png





OEBPS/image/355.png





OEBPS/image/266.png





OEBPS/image/70.png





OEBPS/image/290.png





OEBPS/image/398.png





OEBPS/image/213.png





OEBPS/image/28.png





OEBPS/image/159.png





OEBPS/image/160.png





OEBPS/image/302.png





OEBPS/image/388.png





OEBPS/image/205.png





OEBPS/image/248.png





OEBPS/image/79.png





OEBPS/image/299.png





OEBPS/image/80.png





OEBPS/image/345.png





OEBPS/image/327.png





OEBPS/image/90.png





OEBPS/image/217.png





OEBPS/image/233.png





OEBPS/image/361.png





OEBPS/image/106.png





OEBPS/image/294.png





OEBPS/image/149.png





OEBPS/image/406.png





OEBPS/image/165.png





OEBPS/image/339.png





OEBPS/image/373.png





OEBPS/image/228.png





OEBPS/image/276.png





OEBPS/image/330.png





OEBPS/image/201.png





OEBPS/image/84.png





OEBPS/image/261.png





OEBPS/image/155.png





OEBPS/image/287.png





OEBPS/image/112.png





OEBPS/image/244.png





OEBPS/image/413.png





OEBPS/image/227.png





OEBPS/image/340.png





OEBPS/image/366.png





OEBPS/image/349.png





OEBPS/image/67.png





OEBPS/image/198.png





OEBPS/image/172.png
>





OEBPS/image/306.png





OEBPS/image/298.png





OEBPS/image/161.png





OEBPS/image/255.png





OEBPS/image/52.png





OEBPS/image/272.png





OEBPS/image/78.png





OEBPS/image/402.png





OEBPS/image/238.png





OEBPS/image/383.png





OEBPS/image/212.png





OEBPS/image/334.png





OEBPS/image/394.png





OEBPS/image/377.png





OEBPS/image/351.png





OEBPS/image/187.png





OEBPS/image/ag_field.jpg





OEBPS/image/1.png
How a Global Agricultural Leader
Accelerated Plot-based Plant
Measurements by 2.5x Using Drones

—Thomas Haun, SVP of
Enterprise Agriculture Solutions

(@ Precision






OEBPS/image/71.png





OEBPS/image/63.png





OEBPS/image/151.png





OEBPS/image/283.png





OEBPS/image/372.png





OEBPS/image/55.png





OEBPS/image/186.png





OEBPS/image/336.png





OEBPS/image/194.png





OEBPS/image/380.png





OEBPS/image/291.png





OEBPS/image/239.png





OEBPS/image/107.png





OEBPS/image/220.png





OEBPS/image/387.png





OEBPS/image/247.png





OEBPS/image/166.png





OEBPS/image/182.png





OEBPS/image/216.png





OEBPS/image/301.png





OEBPS/image/344.png





OEBPS/image/178.png





OEBPS/image/275.png





OEBPS/image/313.png





OEBPS/image/232.png





OEBPS/image/360.png





OEBPS/image/86.png





OEBPS/image/356.png





OEBPS/image/263.png





OEBPS/image/399.png





OEBPS/image/410.png





OEBPS/image/333.png





OEBPS/image/376.png





OEBPS/image/104.png





OEBPS/image/405.png





OEBPS/image/324.png





OEBPS/toc.xhtml

		
			
			


		
		
		PageList


			
						1


						2


						3


						4


						5


						6


						7


			


		
		
		Landmarks


			
						Cover


			


		
	

OEBPS/image/171.png





OEBPS/image/316.png





OEBPS/image/83.png





OEBPS/image/359.png





OEBPS/image/headshot-color-TH.jpg





OEBPS/image/111.png





OEBPS/image/286.png





OEBPS/image/154.png





OEBPS/image/243.png





OEBPS/image/23.png





OEBPS/image/367.png





OEBPS/image/235.png





OEBPS/image/295.png





OEBPS/image/278.png





OEBPS/image/341.png





OEBPS/image/15.png





OEBPS/image/200.png





OEBPS/image/252.png





OEBPS/image/384.png





OEBPS/image/352.png





OEBPS/image/395.png





OEBPS/image/271.png





OEBPS/image/175.png





OEBPS/image/348.png





OEBPS/image/162.png





OEBPS/image/158.png





OEBPS/image/132.png





OEBPS/image/305.png
P





OEBPS/image/47.png





OEBPS/image/401.png





OEBPS/image/414.png





OEBPS/image/224.png





OEBPS/image/274.png





OEBPS/image/plant_counting2.png





OEBPS/image/363.png





OEBPS/image/231.png





OEBPS/image/DJI-M200-PAR.png





OEBPS/image/108.png





OEBPS/image/72.png





OEBPS/image/167.png





OEBPS/image/221.png





OEBPS/image/353.png





OEBPS/image/337.png





OEBPS/image/7.png





OEBPS/image/408.png





OEBPS/image/97.png





OEBPS/image/185.png





OEBPS/image/371.png





OEBPS/image/411.png





OEBPS/image/357.png





OEBPS/image/60.png





OEBPS/image/280.png





OEBPS/image/314.png





OEBPS/image/246.png





OEBPS/image/203.png





OEBPS/image/87.png





OEBPS/image/292.png





OEBPS/image/309.png





OEBPS/image/152.png





OEBPS/image/300.png





OEBPS/image/343.png





OEBPS/image/215.png





OEBPS/image/289.png





OEBPS/image/386.png





OEBPS/image/69.png





OEBPS/image/170.png





OEBPS/image/16.png





OEBPS/image/308.png
P





OEBPS/image/59.png





OEBPS/image/236.png





OEBPS/image/180.png





OEBPS/image/368.png





OEBPS/image/219.png





OEBPS/image/325.png





OEBPS/image/76.png





OEBPS/image/385.png





OEBPS/image/210.png





OEBPS/image/296.png





OEBPS/image/342.png





OEBPS/image/PH_Logo.png
(@ PrecIsION





OEBPS/image/279.png





OEBPS/image/189.png





OEBPS/image/375.png





OEBPS/image/315.png





OEBPS/image/270.png





OEBPS/image/404.png





OEBPS/image/163.png





OEBPS/image/50.png





OEBPS/image/103.png





OEBPS/image/3.png





OEBPS/image/332.png





OEBPS/image/358.png





OEBPS/image/225.png





OEBPS/image/48.png





OEBPS/image/191.png





OEBPS/image/285.png





OEBPS/image/379.png





OEBPS/image/415.png





OEBPS/image/381.png





OEBPS/image/396.png





OEBPS/image/321.png





OEBPS/image/409.png





OEBPS/image/364.png





OEBPS/image/114.png





OEBPS/image/157.png





OEBPS/image/304.png
P





OEBPS/image/174.png





OEBPS/image/347.png





OEBPS/image/82.png





