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ESRI ArcGIS Image Server, together with 

ITT’s Airborne Natural Gas Emission Lidar 

(ANGEL) Service, combines a leak detec-

tion method (Differential Absorption Lidar) 

with a high-resolution digital mapping cam-

era and digital geovideo system. The service 

is operated by ITT personnel and delivers 

the most comprehensive natural gas pipeline 

leak survey available. To put its advantages in 

perspective against traditional leak detection 

methods, the ANGEL Service is more than 

100 times faster, scans 500 times more right-

Airborne Natural Gas Emissions Leak 
Detection Service

of-way, and samples greater than 9 orders of 

magnitude (109) more atmosphere searching 

for gas emissions.

	 The service’s Differential Absorption 

Lidar (DIAL) gas detection and measuring 

sensor is integrated within the company’s 

aircraft, which flies at 120 miles per hour at 

approximately 750 feet above the pipeline 

right-of-way. Using customer-provided geo-

spatial information of buried pipeline loca-

tions, the sensor scans the corridor at 3,000 

laser pulses per second and automatically 

A gas detection and measuring sensor is integrated into aircraft 
that fly over right-of-way corridors. 

collects gas emission and geopositioning 

data. A computer-controlled optical pointing, 

scanning, and tracking system automatically 

ArcGIS screen shot shows DIAL results of an aboveground facilities leak with identified and color-coded emission concentrations. Inlaid subwindow displays spatial processing tool used to evaluate 
high concentrations of methane. 
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maintains precise laser pulse aim at the pipe-

line to ensure accurate information capture. 

The optical pointing system provides greater 

than 98 percent pipeline centerline leak sur-

vey coverage.

	 To determine emission levels and accurately 

identify leak locations, ITT personnel collect 

and process gas emission and geopositioning 

data. Geospatial mission planning, data analy-

sis, and customer reporting is completed using 

ESRI ArcGIS software. The user can visual-

ize, manipulate, and fuse this data with aerial 

imagery to enhance analysis and generate 

comprehensive reports. GPS-encoded video 

data of the route is processed to create an ani-

mated map, depicting characteristics of pipe-

line features along the flight path. 

	 The geospatial enterprise database with 

ArcSDE and Microsoft SQL Server creates a 

fully automated, queryable environment and 

supports efficient processing of thousands of 

pipeline miles each month.

	 For additional information about ITT’s 

ANGEL Service, e-mail angel@itt.com or 

visit www.ssd.itt.com/angel.
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