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What is ADS-B?

ADS-B stands for Automatic Dependent Surveillance – Broadcast:

● Automatic because it periodically transmits information with no pilot or operator involvement

required.

● Dependent because the position and velocity vectors are derived from the Global Positioning

System (GPS) or other suitable Navigation Systems (i.e., FMS).

● Surveillance because it provides a method of determining three dimensional position and

identification of aircraft, vehicles, or other assets.

● Broadcast because it transmits the information available to anyone with the appropriate

receiving equipment.

ADS-B replaces radar technology with satellites, bringing major advantages. Radar relies on radio

signals and antennas to determine an aircraft's location. ADS-B uses satellite signals to track aircraft

movements.

What is ADS-B Out vs ADS-B In

ADS-B Out works by broadcasting information about an aircraft's GPS location, altitude, ground speed

and other data to ground stations and other aircraft, once per second. Air traffic controllers and

properly equipped aircraft can immediately receive this information. This broadcasting offers more

precise tracking of aircraft compared to radar technology, which sweeps for position information every

5 to 12 seconds.

Radio waves are limited to line-of-sight, meaning radar signals cannot travel long distances or

penetrate mountains and other solid objects. ADS-B ground stations are smaller and more adaptable

than radar towers and can be placed in locations not possible with radar. With ground stations in place

throughout the country, even in hard to reach areas, ADS-B provides better visibility regardless of

terrain or other obstacles.

ADS-B In provides operators of properly equipped aircraft with weather and traffic position

information delivered directly to the cockpit. ADS-B In-equipped aircraft have access to the graphical

weather displays in the cockpit as well as text-based advisories, including Notices to Air Missions and

significant weather activity.

The FAA provides three forms of ADS-B In Services:

● Traffic Information Services – Broadcast (TIS-B)
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● Flight Information Services – Broadcast (FIS-B)

● Automatic Dependent Surveillance - Rebroadcast (ADS-R)

The ADS−B cockpit display of traffic is NOT intended to be used as a collision avoidance system and

does not relieve the pilot’s responsibility to “see and avoid” other aircraft.

Frequencies

In the United States, ADS−B equipped aircraft exchange information on one of two frequencies: 978 or

1090 MHz. The 1090 MHz frequency is also associated with Mode A, C, and S transponder operations.

1090 MHz transponders with integrated ADS−B functionality extend the transponder message sets with

additional ADS−B information. This additional information is known as an “extended squitter” message

and is referred to as 1090ES. ADS−B equipment operating on 978 MHz is known as the Universal Access

Transceiver (UAT).

ADS-B In services are transmitted on the 978 MHz which is known as the Universal Access Transceiver

(UAT).

In general, 1090ES is required when flying at 18,000 feet and above (Class A airspace). Either UAT or

1090ES equipment may be used below 18,000 feet.

ADS-B Out requirements outside of the United States vary but most countries will require an ADS-B Out

solution that uses the 1090 MHz frequency.

Traffic Information Services – Broadcast (TIS-B)

Aircraft with ADS-B Out broadcast their position. Any aircraft with an ADS-B In receiver will receive

those broadcasts directly and display the traffic on a cockpit display. TIS-B augments this display with

ATC derived traffic information. TIS−B is intended to provide ADS-B equipped aircraft with a more

complete traffic picture in situations where not all nearby aircraft are equipped with ADS-B Out.

However, only transponder-equipped targets (i.e., Mode A/C or Mode S transponders) are included.

Aircraft without a transponder will not appear.

There are limitations to TIS-B including:

● the aircraft must be within the coverage volume of an ADS-B ground station.

● the aircraft must be within the coverage of and detected by at least one ATC radar serving the

ground station.

● if there is no radar coverage in a given area, then there will be no TIS−B coverage in that

area.

Note that updates of TIS-B traffic reports will occur less often than ADS-B traffic updates. TIS-B

position updates will occur approximately once every 3-13 seconds depending on the type of radar

system in use within the coverage area. In comparison, the update rate for ADS-B is nominally once

per second.

Flight Identification and Flight Plans

One of the data elements transmitted by ADS-B is the aircraft’s Flight Identification (FLT ID). The FLT

ID consists of a maximum of seven alphanumeric characters and must correspond to the aircraft

identification filed in the flight plan.

ATC automation systems use the transmitted ADS-B FLT ID to uniquely identify each aircraft within a

given airspace, and to correlate it to its filed flight plan for the purpose of providing surveillance and

separation services. If the FLT ID and the filed aircraft identification are not identical, a Call Sign

Mis-Match (CSMM) is generated and ATC automation systems may not associate the aircraft with its
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filed flight plan. In this case, air traffic services may be delayed or unavailable until the CSMM is

corrected. Consequently, it is imperative that the FLT ID entry correctly matches the aircraft

identification filed in their flight plan.

Where is ADS-B Out Required?

ADS-B Out is required anywhere a transponder is required now plus Class E airspace at and above

3,000 feet MSL over the Gulf of Mexico from the coastline of the United States out to 12 nautical

miles. The details are defined in § 91.225 Automatic Dependent Surveillance-Broadcast (ADS-B) Out

equipment and use.

The following image depicts the airspace where ADS-B out is required.

Unless otherwise directed by ATC, transponder/ADS−B systems should be turned “on” and remain “on”

whenever operating in the air or on the airport surface movement area.

ADS-B at San Carlos Flight Center

Since San Carlos Airport is within 30 NM of a class Bravo, ADS-B Out is required. The equipment that

implements ADS-B Out varies from airplane to airplane. The following are some of the typical ADS-B

solutions that can be found in our fleet aircraft.

uAvionix skyBeacon and tail Beacon

The skyBeacon and tailBeacon manufactured by uAvionix provides an ADS-B Out only solution using 978

MHz UAT transmitter. They are installed in place of one of the position lights and incorporate a

position light along with the ADS-B Out capability. The source of power is from the position light and

because of this the position lights, aka NAV lights, must be turned on any time the airplane is being

operated. You will find a placard in the airplane that states that the navigation lights must be turned

on during all operations. It does not provide ADS-B In capability.

Lynx NGT-9000
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The Lynx NGT-9000 is a Mode S Transponder with an integrated GPS receiver providing Automatic

Dependent Surveillance-Broadcast (ADS-B) output using 1090ES (Extended Squitter). The Lynx

NGT-9000 also receives ADS-B data via 1090ES and UAT (978 MHz Universal Access Transceiver).

The Lynx NGT-9000 has a multifunction touch screen display that allows the user to view transponder,

traffic, and weather information. The touch screen provides the means to select screen views and to

interface with transponder, traffic, and weather displays.

The Pilot Guide provides details on using the Lynx NGT-9000 and can be found on the San Carlos Flight

Center website.

Garmin GTX 345/345R

The Garmin GTX 345 looks and operates like a standard Mode S transponder that includes 1090 MHz

ADS-B “Out” transmission capability.

In addition to 1090 MHz ADS-B “Out”, the GTX 345 also makes available the ADS-B In services including

weather and traffic. This information can be interfaced with compatible cockpit displays or streamed

wirelessly via Connext to tablets/mobile devices such as ForeFlight. The ADS-B weather link is

continuously broadcast on the 978 MHz Universal Access Transceiver (UAT) frequency.

Otherways to obtain ADS-B In

While all planes based here at San Carlos have ADS-B out, not all of them have ADS-B In. Another

option that can be used by pilots to obtain ADS-B In information is to a portable ADS-B In receiver.

There are many products that offer this capability including ForeFlight’s Sentry and Stratux ADS-B Dual

Band Receiver. These devices have the ability to connect to the pilot’s electronic flight bag (e.g.,

ForeFlight) so that the pilot can obtain the TIS-B and FIS-B information.
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Study Questions

1. What do the letters ADS-B stand for?

a. Automatic, Dependent, Surveillance, Broadcast

b. All, Data, Shared, Broadcast

c. Always, Doing, Something, Better

2. What information does ADS-B broadcast? (Check all that apply.)

□ Aircraft GPS location

□ Aircraft ground speed

□ Aircraft altitude

□ Last 2 minutes of cockpit conversation

□ Name of PIC

□ Aircraft identification

□ Aircraft color scheme

3. Where does ADS-B obtain accurate position information?

a. Calculated by a pilot using a sextant

b. Transmitted via bluetooth from pilot’s iPhone

c. From satellite navigation signals

4. The data broadcast by ADS-B is transmitted at a rate of once per

a. nanosecond.

b. second.

c. hour.

5. The transmission is referred to as

a. Telephony.

b. ADS-B Out.

c. Extraterrestrial.
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6. These broadcast transmissions are received by ___________ within “line of sight” equipped to

receive the data and ADS-B _____________ stations.

7. Properly equipped aircraft that receive ADS-B Out signals from other equipped aircraft can present

this data on cockpit displays. This function is referred to as

a. fishfinders.

b. primary targets.

c. ADS-B In.

8. Flight Information Service-Broadcast (FIS-B) is transmitted from ground stations to be received by

ADS-B In receivers and contains

a. graphical weather information and flight information, such as temporary flight restrictions.

b. pictures of the destination airport along with the location of transient parking.

c. the digital landing clearance at the destination airport, so no need to talk to the tower

controller.

9. If Traffic Information Services – Broadcast (TIS-B) displays a nearby aircraft, what is the pilot’s

best action in response?

a. Continuously monitor the traffic display to determine the other aircraft’s position, direction,

altitude and adjust your flight path to avoid the other aircraft.

b. Contact ATC and notify them of an imminent traffic alert and request that they provide

vectors to avoid the other aircraft.

c. Use appropriate visual scanning techniques to “see and avoid” the other aircraft.

10. The benefit of ADS−B cockpit display of traffic is it is an approved collision avoidance system and

relieves the pilot’s responsibility to “see and avoid” so that the pilot can focus on higher priority

tasks.

a. True

b. False

11. ADS-B Out is mandated for aircraft flying in which airspace?

a. Only at class Charlie airports

b. Generally the same busy airspace where transponders are required

c. At every airport regardless of airspace designation

12. ADS-B broadcasts on which two datalinks?

a. 1090 MHz and 978 MHz

b. 121.5 MHz and 406 MHz

c. 740 AM and 810 AM

13. Aircraft can use equipment that uses either of the two datalinks if they operate below what

altitude?
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a. 18,000 MSL

b. 24,000 MSL

c. 32,000 MSL

14. A benefit of ADS-B In for general aviation pilots is that

a. they will see much of what air traffic controllers see on their ATC display.

b. they will no longer be restricted to maximum airspeeds.

c. they no longer need to fly the plane, as ADS-B will allow ATC to land the plane.

15. If the aircraft identification in a flight plan doesn’t exactly match the ADS-B transmitted

identification, this inaccuracy will create a problem known as

a. Unbalanced Flight Plan (UFP).

b. Call Sign Mismatch (CSMM).

c. ADS-B Transmission Fault (ATF).

16. ADS-B In can receive two types of free broadcast services - one for _______ information services

(TIS-B) and another for ______ information services (FIS-B).

17. ADS-B Out equipped aircraft are required to operate their ADS-B Out identification

a. only while in flight.

b. only when in communication with ATC.

c. at all times.
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Assignment Answers

 Answers

1. a

2. ADS-B broadcast information include:

☒ Aircraft GPS location

☒ Aircraft ground speed

☒ Aircraft altitude

□ Last 2 minutes of cockpit conversation

□ Name of PIC

☒ Aircraft identification

□ Aircraft color scheme

3. c

4. b

5. b

6. aircraft;

ground;

7. c

8. a

9. c

10. b (false)

11. b

12. a

13. a

14. a

15. b

16. traffic;

flight

17. c

7C - ADS-B


