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aircraft real-time (or near real-time) information concerning runway
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Patent Application Serial No. 60/875,653, filed December 19, 2006, and having
the same title as appears above, the entire contents of which provisional patent

application are incorporated herein by this reference.

FIELD OF THE INVENTION
This invention relates to information or data gathering and
communication and, more particularly (although not exclusively) to automated
systems (including equipment) and methods for providing to pilots of landing
aircraft real-time (or near real-time) information concerning runway conditions

and aircraft-stopping performance to be encountered upon landing.

BACKGROUND OF THE INVENTION

Sensors on-board most commercial aircraft routinely measure
certain performance parameters and configuration characteristics of the aircraft
during take-off, landing, and flight. Data corresponding to the measurements
typically are recorded, or otherwise captured, for subsequent review and
evaluation should the need arise. One recording mechanism is generally denoted
the “flight data tecorder” or “black box,” and has as a design objective surviving a
catasirophic failure of the aircraft in which it is placed. Quick access recorders
(QARs) or other devices or systems additionally may be used.

Information captured by flight data or other recorders in some
commercial aircraft is not always transmitted to any device external to the
associated aircraft. U.S. Patent No. 6,009,356 to Monroe, however, contemplates
transmitting certain of the captured information “to ground control stations for real

firne or near real time surveillance.” See Monroe, Abstract, 1l 7-8. According to
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Additionally, subjective reports from landed pilots may be passed, via air traffic

controliers or dispatchers, to pilots of landing aircraft. These apparently are the



types of reports available to pilots of Southwest Airlines Flight No. 1248 on
December 8, 2005, which flight departed the end of a runway and left the
airfield boundary at Midway International Airport in Chicago, lllinois. As
VIO BG 8 A Today, the pilots "assumed the runway was it §&{FS2007/087733
condition, based on reports from other pilots radioed to them by air traffic
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y %ge {FA&? gays it wants a gettgr way for checking slick runways,

but argues that it has not found a system that is reliable for all aircraft.

Id. Indeed, according to staff of the NTSB, development of such a system is
unlikely for at least the next several years.

The FAA is, however, promoting its “NextGen” initiative, a tenet of
which includes advanced weather forecasting around problem areas or regions.
Current efforts are aimed principally toward reducing flights delays caused by
lines of thunderstorms. Nevertheless, other poor-weather scenarios, such as
restricted runway operations (particularly during winter), conceivably might merit
attention as part of the initiative, For example, among future capabilities proposed
for certain airports with high densities of flights (so-called “super-density ops™) is
automated distribution of runway braking action reports, which distribution
arguably could be used to render greater certainty in determining when runway

operations must be restricted.



SUMMARY OF THE INVENTION A. Systems and Methods

Embodiments of the present invention provide systems and methods for
providing to pilots or other operators of landing aircraft real-time (or near
real-time) information concerning runway conditions and aircraft-stopping
performance to be encountered upon landing. In certain embodiments of
the invention, information relevant to braking effectiveness of a just-landed
aircraft is transmitted, BW%@#(E%A el %B] of aircraft, to pilots
scheduteds fordsuiagedigent landings on the same (or possibly a nearby)
runway. SucTNIRARIEN TS QBRSSO AT SLELIGN! A8iRoas
recorders, qwcll? access recorders. or p?a%m 163N
§abﬁ>é@wtbrm5c9é@mgrmﬁb@m@msatmﬁgﬁimimg @rpfrﬁfm@ﬁém@nam cal-
drssafhrdisdsaticiary %myaému%@m%@mw MARa R Mnance

when different types of aircraft are involved, as braking effectiveness of
B BRPBF ST MR 1AM A PR RBAESAS A HidY eotitiate
wmmeteﬁy witheffectveness i different iype-oficdratcercouniesingied,
r co ardless, howev alu ecti N W|th
R e e e e SR R S B M cave
ifohinestionteosmeeing eomblitiensatiey arsvikelbtolendounténn may be
Becauserwrathenconditiansmay, chapagmairialbrovet shartinte el /Qf

time, the usefulness of braking effectiveness information is enhanced i
frR B eiernd S B RSP SARHARAKY BebhiGanTislen R AL of
@ompuhn@aamﬁ@aﬁcessim@wmmmynmmn aluickiyhis clasitaiiaiyo this
enacilqu ome e en%d 5 of the |n}/§n}é%?eclont mgl%tseb éf%lngj%gw‘gtlon
alrea IBzélng ob alneéa (oyrpafrea y obtainable) 1or reeor Y alrcra?Fﬁlght
@étalot}@m@fr Feomilt &vs spagithel Teoras embodiments oftheriahentionmatfy

Wil € (RQIMAHEK BIOOAARRRAY &%B‘H@éﬁ?&%f@'@&%ﬂﬁ%ﬁﬂg%}’% Biprmgton

athered by one type of aircraft to information useful to pilots of a different
%ﬁ%ﬁfﬁ %?c)éﬁffep?éféfé(ﬁlﬁ}e 18I EQRHRCHAB Y i e HiBeR SR gy gion is
inatanianenuslyias postibief alilughidelaysihappieximatedn dhidys(3R)
mlnHt( -}%re%\({g@n{%pger--may be tolerated when conditions are not
ang i g more rapidly. Braking effectiveness information may
mclude but nBechnst wedimitednbiimformgtibaresnoatminbyainenatheype,
Wi cRNEE QEATAYIN. o PHCHa A5 &SRR QS HIT0EnIMRERY if

braklng commenced relative to aircraft touch down, where braking
R BR SRR T NP 1 IYRASH ATFRRBSY Btsshssh LAt e HEise: \Rﬂ‘fBPéh“%
rzeideps&a;&mmgt Reeerfaimilaps Qricpeike & vierd deplayacr@tbeminformation

DA S HL  ORERI, WA MEHCE, e AR RIACE Al 1 eing

obtained {or already obtainable) for recordal by aircraft flight data or other

recorders. Further, some embodiments of the invention may utilize computer
programs or simulations destgned to convert information gathered by one type of
aircraft to information useful to pilots of a different type of aircraft. Preferably,
relevant information is made available as instantaneously as possible, although
delays of approximately thirty (30) minutes--or even longer--may be tolerated when
conditions are not changing more rapidly.

Braking effectiveness information may include, but need not be

limited to, information concerning aircraft type, weight, and center of gravity,



down, aircraft weight, standard landing gear configuration, brake
application speed, type of braking-ABS setting, anti-skid operations (to
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a transmission trigger of thirty-five foot AGL or other suitable event
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processing. For example, actual landing distances (whether measured or
calculated from measured data) may be compared for a specific aircraft
type to nominal values for dry runway settings, with the comparative
information being made available to pilots of aircraft scheduled for landing.
Comparisons with other aircraft type similarly may be made and provided
to pilots. Information transmitted to landing pilots in connection

with embodiments of the invention, together with aircraft flight and
narformance manitiale are likelvs to nrovviide more 11cafiil data 1o thece




intended to be available in real-time (or near real-time) to enhance their
usefulness. B. Data Gathering Equipment Current runway
friction measurement methods rely on friction coefficients measured by
ground-based decelerometers. Although some correlation likely exists
between these measured friction coefficients and aircraft braking
coefficients,. they are not well correlated with allrcraft ﬂz ormance data
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OPCs, for example Furthermore, when an airpor
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specific arrcraft type to nominal values for dry runway settings, with the

comparative information being made available to pilots of aircraft scheduled for
landing. Comparisons with other aircraft type similarly may be made and provided
to pilots.

Information transmitted to landing pilots in connection with
embodiments of the invention, together with aircraft flight and performance
manuals, are likely to provide more useful data to these pilots at critical times
during their flights. The information and data are intended to be more objective
than current information passed verbally from pilot to pilot via human air traffic

controllers. They also are



Desirably, the UAVs would include anti-skid braking and sufficient
computing power to measure and process needed data. They additionally
conceivably could be modified to resemble more closely particular types of
aircraft. For example, some UAVs might be modified to incorporate
landing gear brake assemblies of the types used by Boeing, while others
might be modified to include assemblies of the type used by Airbus (or
FRATdiePebiabds Isteabtimsdeensicgal-time) topRapmaieBrusaistness.

air-ased: gatagatheringeguipment may, in some embodiments of the
invention, transmit weather, runway, and performance data to multiple
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Further embodiments of the present invention seék to provide systems
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provide systems and methods using UAVs to obtain runway-related data.
times if necessary--to obtain both airborne weather data and data relating to runway

conditions. At least because the UA Vs are airframes (and thus subject to or
creating aerodynamic forces such as lift and drag), the runway friction information
they obtain is likely to represent more accurately data needed by pilots of to-be-
landed aircraft. In particular, the UAVs may if desired provide baseline data for
conversion to most or all other types of (fixed-wing) aircraft, supplying information
about percentage increases over dry landing distances noted in the FOMs, QRHs,
AFMs, or OPCs, for example.

Furthermore, when an airport is experiencing snow, the UAVs may
be used o determine snow removal effectiveness without closing the airport
runways (as occurs now). Past NTSB safety recommendations have called for a
value to determine when a runway should be ciosed. Data obtained via use of the
UAVs could provide baseline information for that value and how it should be

determined.



According to a first aspect of the present invention, there is provided a
method of providing runway-related information to an operator of an
aircraft A approaching a runway for landing or take-off, such
runway-related information being generated in connection with travel of
another aircraft B along at least a portion of the runway, the method
comprising: aclesitgnicalls ariieliog RV RlaleR faTmaton fassd
on the travel of aircraft B along at least the portion of the runway; and b.
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embodiments, features, and advantages of the present invention will'
apdaehpes tdueishinedromaseiebnstan witrretirevailp utebeinginmg
Rxtand-aravimgentiticapalicaion. SRIEERESCRIPTION OF THE

DRAWINGS
Further embodiments of the present invention seek to provide

systems and methods of real-time (or near real-time) information concerning
runway conditions and aircraft-stopping performance likely to be encountered

under landing.



FIG. 1 is a flow chart of certain optional actions and equipment used or
useful in connection with various versions of the invention. FIG. 2 is a
schematic representation of various aspects of the invention. DETAILED
DESCRIPTION lllustrated in FIG. 1 are optional aspects of
system 10. Typically to be effected by system 10 are actions including

gathering (blogk-did) -A{RS&7SIAG (RIBRk-18bR7d Lansmiting, Blogk22)

data relating directly or indirectly to, for example, runway conditions and
Sliteare BRARTHEN 9SS ADRSEIR pratBlmy sBEb e B EHIE abptatiomeasuring
agtivilesisuch as those identified in FIG. 1 may be accomplished using
either air- or ground-based equipment (or both). . In particular,
data gatheringy (1) HAJ ORETF It G &1 'O APOPB JTriferCs b Barg™s
amanhedairerafig 144 dhatregantiylandeatianteparted an airport,
equipment on-boalrgl1 unmar}ned aircraf];.t uch as UAVs él48)t and

ground-basedq é:a?ﬁpr?%%{ m{fﬁ,&Fﬁ%&ng1%g£€ﬁg¥ﬁi}%‘.f{fg I?B’Cgfc{\?éﬁ%%‘gped

groathd<aSed vuivgay:frictior testersoRneferablyartbougiyrife aircraft A
%§ nventignal fricion %gxsfa?ﬁéi;‘%‘r%lf‘%kgfé‘ﬁ'% ef hoth pegau %L%O%?%t?on
r 8U|res closure OE} a runway nd because t%ell' reSL}itS are no (fl e y?o
bomelgtecasswWetl withehiose wﬁhiﬂ#mhé’smA‘lt@mémefyﬁ) rindditionailyg
s T e
related information based on the travel of aireraft B along at least the portion of the
runway; and b. transmitting at least some of the gathered runway-related
information to aircraft A for evaluation by the operator for the purpose of deciding
whether to land on or take-off from the runway.

According to a second aspect of the present invention, there is
provided a system for providing runway-related information to an operator of an
aircraft A approaching a runway for landing or take-off, such runway-related
information being generated in connection with travel of another aircraft B along at
least a portion of the runway, the system comprising: a. means for electronically
gathering runway-related information based on the travel of aircraft B along at least
the portion of the runway; and b. means for transmitting at least some of the
gathered runway-related information to aircraft A for evaluation by the operator for
the purpose of deciding whether to land on or take-off from the runway.

According to a third aspect of the present invention, there is
provided a method of providing surface-related information to an operator of a first
vehicle approaching a surface for purposes of travel, comprising: a. causing a
second vehicle, of the same type as the first vehicle, to travel along at least a
portion of the surface; b. electronically gathering surface-related information based
on the travel of the second vehicle along at least a portion of the surface; c.

electronically processing at least some of the gathered surface-related information;

and d. transmitting at ieast some of the processed surface-related information to the



time of last runway plowing, depth of snow or slush, whether de-icing
equipment is in use, etc. As with gathering of data, processing of
data (18) may occur onboard manned aircraft (18A), on-board unmanned
aircraft (18B), or using ground-based computing equipment (18C).
Combinations of these processor options may be utilized as well.
Centralizing. data processing may be advantageous at certain airports, or
TSP SR AR AR BREFAI TIRSCRYERRS M B BRNSREST 4t
other ldoagiOnssorfticaes. Data transmission (22) preferably occurs

automatically fQ. anyingesledJoeR e Filots, ol Qb Andeghairgiaft for
exan{i}PIe, m%é/ recejve data directly from other airborne equipment (22A
SFN g Sunet

: (22A),
B HANAISRAR (BIBFT RS Hhdtiet balfBIE PSS
aireraftsche tleled dontake -offtmayrcedeivesdeatiavfearimgreland! hasedation
%@fﬁ%@@ﬁ%@é@%‘%&{n@&@&{ NGRS hother airkit®: 1B ikeWwisg details

selected optional aspects of system 10, Either or bath of ground-based
(SR SHE ST (IBRY FANSE R BT EAte S FEAHE e IO B 16
[eass| dditaroradtBe minf&rrmanioni fiomad ko aivonaft! ihel gdihg vé centlhetanthed!
WERALAIARY RGERY-ReRAIE R E AR flight aircraft (30C), and

aircraft preparing for landing (30D). Any of aircraft 30A-D may be manned
or unmanned AVERE P LB FERAY GodRTNSHE BRCigHiIENT RSP Gtterwise.
inprocessdtberapadially«ptocesselded atd imayt beucomipaitbddi@ence to the
OLIERWISE PLPSRSSPENRE) B AARARSHOR YYth data provided by airframe

manufacturers or others:. In some versions of system 10, processed data
may be forwarded to any or all of airlines, airport authorities, the FAA, and
air traffic control BXTEY [B8}@htPid QROtEVIGIACKRSY BXTCOM,

DATALINK, gretheryise, (@2l /e oSkl 5,8 e dRal % aURRM used
automated pilot reports (designated "AUTO PIREP" in FIG. 2) containing

b P AR HOMATAHE R BB D OGN T RRough not
necessarily) whén Toupietewith aieprafeflight mdvasisianshpasfofiiance
mapyals, furnishes pilots with higher-quality assessments of conditions to
be expected upon, especially, landing at a particular location. The
present invention is flexible as to equipment and actions comprising the
systems and methods. HehRde\ lfhiel¥dregoingFisipnsvided for purposes of

illustrating, explainings aneheescribing SMPAdINents Afdbs RIESEMicaily 1o
invention. Modifications and adapta?l%ps to these eor(gpo?tljméﬁtnts will be
Eﬁﬁi%%?‘iﬁﬁéé@@kllﬁ]e?ﬂ‘“ir'?“tﬂ%“éﬂf"ﬁ HegP bl REdE Rith bl BEPETRg

ffolorkhE scmderen spititngf (tedkVéntisih. rAldvuag@gatiyshy inbweietotHer
iEBY&@HHQ&WNV%Q:‘G%&@@#%@%1@52&?9{& \ Ttim?n&gi?ﬁ{iﬂﬁ&%ﬁﬁ sections of
concerning runway conditions and, for pl,|jQ S m e-landed cratfft, y
SRS LSO B Do R (BB SRoBer dcrtts Beaig! i
digolpsiher af ioB gRatshbApglicaiiondRublidatibn No. 2006/0243857 of
Rado is incorggrated herein N i entiEg i D g LaIeIRNGE e any or all of
equipment on-board manned aircraft (14A) that recently landed at or departed an
airport, equipment on-board unmanned aircraft such as UAVs (14B), and ground-
based equipment (14C), including but not limited to conventional ground-based
runway friction testers. Preferably, though, such conventional friction testers are
not employed, both because doing so requires closure of a runway and because
their results are not likely to correlate as well with those of air frames.
Alternatively or additionally, information may be obtained from Snow Warning to
Airmen (SNOTAM/SNOWTAM) reporis providing airfield conditions such as

9a



What is claimed is: 1. A method of providing runway-related information
to an operator of an aircraft A approaching a runway for landing or takeoft,
-related information being generated in connection with travel

“ﬁ%%é}ti?ﬁ%rcraﬁ B along at least a portion of the runway, thE TR 087733
.comprising:  a, electronically gathering runway-related information
tipeid 5h TR R Biag GartiBoA Ry A sbishy b ptierote d the saimnmpnt
isdAdise, &ciransmitting at least some of the gathered runway-related

information to aircraft A for evaluation by the operator for the purpose of

deciding whith&ittoeaharsie of dae- srrasmnm e innAlS) 20 Rretoe-
baseoitingID-glaian 1 inavhishube acheltans mitting af é@@?&?ﬁmﬁg%g&ﬁ&

gd runway-related information to aircraft A for evaluation by

e B EES ONTRcR 61 . SabigRNene Ahes IR avesRHgs may
belaimz2drsingh hemasliefisansayiRgsahieastsemneofithe Gt eret ain
runway-related information to aircraft A for evaluation by the operator
2R U SRR RO B G e rirRF Bive vy st iaediry, be. banpiiind
ataaberdingitomslaingddn which the act of transmitting at least some of the
gathered runway-related information to aircraft A for evaluation by the

operator ocCltE WRRF IR AL FseTamal frear BreRaisallsig @bleast

ndbeeposionf MR EVahSiAdRe Hod-aceor dinaniaclaiay Ldnwhighat
least some of the gathered runway-related information is recorded
dza c%% ﬁcanéﬁn Sragborme equipment (Z2A) or via ground-to-air transmissions

(22D). As another example, pilots of aircraft scheduled for take-off may receive
data from ground-based transmitiers (22B) or airborne ones (22C).

FIG. 2 likewise details selected optional aspects of system 10.
Either or both of ground-based (26A) and airborne (26B) transceivers or repeaters
may be employed to pass data or other information from or to aircraft, including
recently-landed aircraft (30A), recently-departed aircraft (30B), in-flight aircraft
(30C), and aircraft preparing for landing (30D). Any of aircraft 30A-D may be
manned or unmarnmned, private or commercial, government or civilian, or
otherwise. Unprocessed or partially-processed data may be compared to or
otherwise processed (34) in connection with data provided by airframe
manufacturers or others. In some versions of system 10, processed data may be
forwarded to any or all of airlines, airport authorities, the FAA, and air traffic
control (ATC) (38) and to pilots via ACARS, SATCOM, DATALINK, or
otherwise (42). The result is a system that may supply automated pilot reports
(designated “AUTO PIREP” in FIG. 2) containing objective, data-based
information that, particularly {although not necessarily) when coupled with aircraft
flight manuals and performance manuals, furnishes pilots with higher-quality
assessments of conditions to be expected upon, especially, landing at a particular
location.

The present invention is flexible as to equipment and actions

comprising the systems and methods. Hence, the foregoing is provided for

10



6. A method according to claim 1 further comprising electronically
processing at least some of the gathered runway-related information. 7. A

W@%I&g ‘?%gordlng to claim 1 in which aircraft B is unmanneg&”&m)e,]‘.j;]ﬁ;:}gi33

according to claim 1 in which the runway-related mformatlon comprises
informatjqn relevant to brakin tiveness of rgraft A. 9,.A metho
PR 1 R TORAEH o A G SR SRS 0 L S eoara
maimiaﬁ Bk&ld@ﬁtmmdfeﬂ@@mﬁmedﬂmmmhmmmﬁhMMppmun
\%‘8 %t leas me of the gathered ru nwgg re ate%rlnfo as'%gnel%
to 3?08 5B wcrafP B j[ralﬁtrccra S i, 0(“ C) erator
splrfi mﬁ:ﬂ@éuﬁv&a@] of; dvadttgy thelpu hoayvee)atedintonnatiol qmnvp)diaswh
information r vant§e a brakin effectlveness of alrcraft 10. A sy, ml
L e e R e
of&pﬂj@@iﬁiﬂg azfinrieydorstapring peftakeafi;siichiyunwapetatedred upon
i R Se fe et eonesion IR kel ol el iEial?
Saé%c Opor ion of the rinw. em comprising
ofBednssaicelectraniCathe gathar ragtrtﬂny\iaytm:batddmﬁmmatlon based on
the travel of aircraft B along at least the portion of the runway; and b.
means for transmitting at least some of the gathered runway-related
information to aircraft A for evaluation by the operator for the purpose of
deciding whether to land on or take-off from the runway.

i1



11. A system according to claim 10 in which the means for transmitting at
least some of the gathered runway-related information to aircraft A for

wsg&g%’p&@y the operator comprises means for transmittinga¢ 1eass-54M8s
of the gathered runway-related information while aircraft A is airborne. 12.

A system %djgl toﬂgl:elgiry_ 11 in which the means for transmitting at
least some é ggéll 8féd runway-related information to aircraft A for
evaluation by thesethexhtdrpeoniirigesmasrsuedranfsmitting &t least some

of the gathered runway-related informatign while airc ' r ing
the runway?%‘r“r%iﬂﬁléiPn%%/ﬂ ¢ 1}3%;7%{%’ r%%%?(%ﬁg@%‘ﬁﬁ ﬁlﬁﬁggv\%%ﬁt éen
means for twéf)smitting atjeattsdidwhthéogditergenamialinalatedction

information o alieiall & 1o Sualialion By 18 CRAAI0T, Somprises faeans
| eo gat ated |

. YV} .
for transmit ng at least som € gatnerearunway-r ed Information

to aircraft Arfamayathatiostind themgpeiagor within thirty minutes after
runway-related information is % i e icoathering .4
means. 14. A sys?'érien%:(%%i}l ﬁ:ﬁl%; %ggfﬁ%%%%%%\%ﬁ;i%%&g?%ast sorr%e c?%af%ee
gathered rumwhy-telatbdfiaforafalior isget trdedherpotamdditbeatByays.
A system accgrding to claim 14 further comprising means for electronically
processing Ofat least some of the gathered runway-related information.

16. A system accdrdimgptondiaim 0dasivicicie afrtratEhisashimanaedelated
information to aircraft A for evaluation by the operator for the

purpose of deciding whether to land on or take-off from the runway.

2. A method according to claim 1 in which the act of {ransmitting at
least some of the gathered runway-related information to aircraft A

for evaluation by the operator occurs while aircraft A is airborne.

3. A method according to claim 2 in which the act of transmitting at
least some of the gathered runway-related information to aircraft A
for evaluation by the operator occurs while aircraft A is approaching

the runway for landing.

4. A method according to claim 3 in which the act of transmitting at
least some of the gathered runway-related information to aircraft A
for evaluation by the operator occurs within thirty minutes after

aircraft B travels along at least the portion of the runway.
5. A method according to claim 1 in which at least some of the

gathered runway-related information is recorded on-board aircraft
B.

12



17. A system according to claim 10 in which the runway-related
information comprises information relevant to braking effectiveness of

W IE%%%%}{@\%%& A system according to claim 13 further comp]gléwgfgy%%e%%,m

of electronically processing, on-board aircraft B, at least some o
gathered runway-related information and in which: (a) at least sonic of the

gathered rufmAyeRRE ASFOBTRRED AR kSR B RS RUPSTBLIRY Y
aircraft B isgrppeaiined: sasthenperaler aiindeditAvearpilobdanthithathen,

runway-related information comprises information relevant to braking
effectiveness of aircraft A. 19. A method of providing surface-related

informationto anepesater-efadi st vehisle applasehing ssuiaeeahned.
purposes of travel, comprising: a. causing a second vehicle, of the
same type as the first vehicle, to travel along at least a portion of the

surface;  §.baelestienicallydatherdngsurircerelatad informationdased
on the travel $f the second vehicle along at least a porti%%of the surface;

c. electronidiRBAICESGMP HPTe AL OSBIIE B HE Gat AR AR RS HES STSRE

informationp@aderafs A, transmitting at least some of the processed

surface-related information to the first vehicle for evaluation by the

operator for the purpose of deciding whether to travel along the surface.
9. A method according to claim 4 further comprising electronically

processing, on-board aircraft B, at least some of the gathered
runway-related information and in which: (a) at least some of the
gathered runway-related information is recorded on-board aircraft
B; (b) aircraft B is unmanned; (c) the operator of aircraft Aisa
pilot; and (d) the runway-related information comprises information

relevant to braking effectiveness of aircraft A.

10. A system for providing runway-related information to an
operator of an aircraft A approaching a runway for landing or take-
off, such runway-related information being generated in connection
with travel of another aircraft B along at least a portion of the
runway, the system comprising:

a. means for electronically gathering runway-related
information based on the travel of aircraft B along at least the
portion of the runway; and

b. means for transmitting at least some of the gathered
runway-related information to aircraft A for evaluation by the
operator for the purpose of deciding whether to land on or take-off

from the runway.

11. A system according to claim 10 in which the means for

transmitting at least some of the gathered ranway-related

13



20. A method according to claim 19 in which the first and second vehicles
are ground-based motor vehicles and the surface is a roadway. 21. A
method according to claim 19 in which the first and second vehicles are
WIHPLAE tRe surface comprises a railway. 22. A method acREFdsgLR3/087733
claim 19 in which the first and second vehicles are boats and the surface
comprises difesatian tegrxaficdiiod asdorting p EHavpataiin seichithe
means for eleelaniGAl RNATa AU ONEALON COmENS
an anti-skid controller of aircraft B. 24. A method of providing to a
operator of #aerasnhfsaitsten felatddbeengeather to be encountered
by the aircraft A, such weather-related information being generated in

connection with travel of another aircraft B, the method comprising: a.
electronicallZgathsitriisathdingstadaimbirandrchdse thomthiotravel of

aircraft B; apdqsmidinfapamiting.2ideast same-afiig.dethared

weather-related information to aircraft A for evaluation by the operator.
information to aircraft A for evaluation by the operator comprises
means for transmitting at least some of the gathered runway-related

information while aircraft A is approaching the runway for landing.

13. A system according to claim 12 in which the means for
transmitting at least some of the gathered runway-related
information to aircraft A for evaluation by the operator comprises
means for transmitting at least some of the gathered runway-related
information to aircraft A for evaluation by the operator within thirty
minutes after runway-related information is gathered using the

electronic gathering means.

14. A system according to claim 10 in which at least some of the
gathered runway-related information is recorded on-board aircraft
B.

15. A system according to claim 14 further comprising means for
electronically processing of at Jeast some of the gathered runway-

related information.

16. A system according to claim 10 in which aircraft B is

unmanned.
17. A system according to claim 10 in which the runway-related

information comprises information relevant to braking effectiveness

of atrcraft A,

14



25. A method according to claim 24 in which the act of transmitting at least
some of the gathered weather-related information to aircraft A for
evaluation by the operator occurs within thirty minutes after the

Vleatidrted information is gathered. PCT/US2007/687733

18. A system according to claim 13 further comprising means for
electronically processing, on-board aircraft B, at least some of the
gathered runway-related information and in which: (a) at least some
of the gathered runway-related information is recorded on-board
aircraft B; (b) aircraft B i{s unmanned; (¢) the operator of aircraft A
is a pilot; and (d) the runway-related information comprises

information relevant to braking effectiveness of aircraft A.

19. A method of providing surface-related information fo an
operator of a first vehicle approaching a surface for purposes of
travel, comprising:

a. causing a second vehicle, of the same type as the first
vehicle, to travel along at least a portion of the surface;

b. electronically gathering surface-related information based
on the travel of the second vehicle along at least a portion of the
surface;

¢. electronically processing at least some of the gathered
surface-related information; and

d. transmitting at least some of the processed surface-related
information to the first vehicle for evaluation by the operator for the

purpose of deciding whether to travel along the surface.
20. A method according to claim 19 in which the first and second
vehicles are ground-based motor vehicles and the surface is a

roadway.

21. A method according to claim 19 in which the first and second

vehicles are trains and the surface comprises a railway.

22. A method according to claim 19 in which the first and second

vehicles are boats and the surface comprises a waterway.
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23. A method according to claim 10 in which the means for
electronically gathering runway-related information comprises an

anti-skid controller of aircraft B.

24, A method of providing to an operator of an aircraft A
information related to weather to be encountered by the aircraft A,
such weather-related information being generated in connection
with travel of another aircrafi B, the method comprising:

a. electronically gathering weather-related information
based on the travel of aircraft B; and

b. transmitiing at least some of the gathered weather-related

information to aircraft A for evaluation by the operator.

25. A method according to claim 24 in which the act of transmitting
at least some of the gathered weather-related information to aircraft
A for evaluation by the operator occurs within thirty minutes after

the weather-related information is gathered.
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