Main Drone-Based Detection Methods
	Method
	How it works
	Strengths
	Typical use

	Optical Gas Imaging (OGI)
	MWIR/LWIR camera visualizes hydrocarbon plumes as visible clouds
	Fast visual screening of facilities or pipeline segments; good localization
	Facility sweeps, elevated equipment, rights-of-way

	Open-path TDLAS (Tunable Diode Laser Absorption Spectroscopy)
	Laser measures path-integrated methane (ppm·m) by absorption at ~1.65 µm
	Quantitative or semi-quantitative; longer standoff; less affected by some conditions
	Pipeline corridors, rapid linear surveys, rate estimation support

	Gas Mapping LiDAR (e.g., Bridger Photonics)
	Active laser LiDAR creates high-resolution methane plume maps + emission rates
	High sensitivity and quantification; equipment-level attribution; geo-tagged
	Wide-area pipeline or basin scans; can be flown on drones for remote/offshore sites

	Combined OGI + TDLAS payloads
	Dual sensors on one drone (e.g., BLV GasVision and similar)
	Visualization + quantitative data in one flight
	Industrial sites and pipelines where both localization and rate data are needed

	Sniffer / closed-path sensors
	Draws air sample for point concentration
	High local sensitivity
	Close-in or 3-D mapping around complex equipment


Drones excel at covering long pipeline segments, hard-to-access crossings, elevated equipment, and reducing personnel exposure. Detection limits vary by sensor, altitude, speed, and wind, but modern systems routinely target from a few g/h up to the 1 kg/h range used in many regulatory alternative-technology pathways.
How Handheld Technology Supplements Drone Detection
Handheld tools are the confirmation and closeout layer—they are not replaced by drones:
· Handheld OGI cameras — Provide the definitive visual confirmation of the exact component or joint. Operators can approach from multiple angles, document the plume, and tag the source for the work order. Dual-use OGI modules that switch between drone gimbal and handheld are now available.
· Method 21-style analyzers (FID/PID) or handheld TDLAS — Deliver concentration readings (ppm) required for many regulatory definitions of a “leak,” enable quantification or rate estimation where needed, and support repair verification.
· Acoustic or other NextGen handheld sensors — Used in some programs for additional confirmation.
Typical workflow
1. Satellite or aerial screening flags a corridor or facility.
2. Drone (OGI, TDLAS, or LiDAR) localizes the plume to a few meters and provides geo-referenced imagery/data.
3. Ground team uses handheld OGI + analyzer to confirm the exact component, classify severity, create the work order, and later verify closeout after partner-delivered repair.
4. Data from all layers feeds the same digital system so the focus stays on backlog reduction and measurable gas recovery rather than imagery alone.
This combination gives the speed and coverage of drones with the regulatory-grade precision and component-level certainty of handheld methods—exactly the stack needed for efficient pipeline LDAR in regions such as Venezuela and the Middle East.

