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LOOKING OUTSIDE THiE COCKPIT:
AN IN-DEPTH LOOK AT AIRPORT
SIGNAGE
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ABOUT ME
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San Jose, CA
Oak Grove High School

UC Davis ¢/ o 026 (Aerj/o
Science and Engineering)

Student Pilot @ Sundance Flying
Club
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EMERGENCY
EXIT

CAUTION

WHEN RED FLAG SHOWS
IN WINDOW

AUTOMATIC
ESCAPE SLIDE
IS ARMED

STAND CLEAR WHEN
OPENING DOOR »

PULL OUT TO ENGAGE HANDLE
ROTATE AS SHOWN ABOVE
PULL POORO ARD

'CAUTION

WHEN RED FLAG SHOWS
IN WINDOW

AUTOMATIC
ESCAPE SLIDE
IS ARMED

AND CLEAR WHEN
OPENING DOOR

\
BT

DISCUSSION
OVERVIEW

- Types of signage found on Taxiways
and the Ramp/Apron

- Correlations between character/sign
design choices and intended usage

- Importance in the introduction of
autonomous aircraft
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Airport Navigation Crash - Course

(Where and what are Taxiways and
the Ramp?)

~ © Oliver Austin
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TAX|I DIAGRAMS

Map of an airport
for pilots

Green indicates
the runway(s)

Yellow indicates
the taxiways

Red indicates the

ramp (officially

recognized as the
oOoaprono by the
FAA and ICAO)
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KSJC: NORMAN Y MINETA SAN JOSE INTERNATIONAL
SAN JOSE, CALIFORNIA, UNITED STATES

(Color added in post)
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AIRPORT SIGN AND MARKING - QUICK REFERENCE GUIDE

TYPE OF SIGN

PURPOSE

LOCATION/CONVENTION

Mandatory: Hold position for taxiway/
runway intersection.

Denotes entrance to runway from
a taxiway.

Located L side of taxiway within 10 feet of hold position
markings.

Mandatory: Holding position for
runway/runway intersection.

Denotes intersecting runway.

Located L side of rwy prior to intersection, & R side if rwy
more than 150’ wide, used as taxiway, or has “land &
hold short” ops.

Mandatory: Holding position for
runway approach area.

Denotes area to be protected for
aircraft approaching or departing
a runway.

Located on taxiways crossing thru runway approach
areas where an aircraft would enter an RSA or apch/
departure airspace.

Mandatory: Holding position for ILS
critical area/precision obstacle free
zone.

Denotes entrance to area to be
protected for an ILS signal or
approach airspace.

Located on twys where the twys enter the NAVAID
critical area or where aircraft on taxiway would violate
ILS apch airspace (including POFZ).

Mandatory: No entry.

Denotes aircraft entry is
prohibited.

Located on paved areas that aircraft should not enter.

Taxiway Location.

Identifies taxiway on which the
aircraft is located.

Located along taxiway by itself, as part of an array of
taxiway direction signs, or combined with a runway/
taxiway hold sign.

Runway Location.

Identifies the runway on which the
aircraft is located.

Normally located where the proximity of two rwys to one
another could cause confusion.

Runway Safety Area / OFZ and
Runway Approach Area Boundary.

Identifies exit boundary for an
RSA / OFZ or rwy approach.

Located on taxiways on back side of certain runway/
taxiway holding position signs or runway approach area
signs.

ILS Critical Area/POFZ Boundary.

Identifies ILS critical area exit
boundary.

Located on taxiways on back side of ILS critical area
signs.

J-

Direction: Taxiway.

Defines designation/direction of
intersecting taxiway(s).

Located on L side, prior to intersection, with an array L to
R in clockwise manner.

LN

Runway Exit.

Defines designation/direction of
exit taxiways from the rwy.

Located on same side of runway as exit, prior to exit.

Outbound Destination.

Defines directions to take-off
runway(s).

Located on taxi routes to runway(s). Never collocated or
combined with other signs.

BO \

Inbound Destination.

Defines directions to airport
destinations for arriving aircraft.

Located on taxi routes to airport destinations. Never
collocated or combined with other types of signs.

NOISE ABATEMENT
PROCEDURES IN EFFECT
2300 - 0500

Information.

Provides procedural or other
specialized information.

Located along taxi routes or aircraft parking/staging
areas. May not be lighted.

© Oliver Austin

0 Be's t "PWatscnville\Watssnville Municipal Airport
https://www.cityofwatsonville.org/335/Bederactices.



SIGNAGE AROUND THE
RAMP/APRON

WARNING : FUELING PLATFOR

6 s Part No. 21138
= ] a [ ) Wheel Chocks Seri
c \ : | erial No. 0615
b st 3 Must Be Used Made in the U.S.A. by
Whenever Ramp
Is Stationary

|
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Nuys, CA. 818-989-5008
RV msuuucﬂo& zcus ’
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FULL cuwRESSM

EFLAMMABLE]
JET A

= Within 20 feet of this door

= Within 50 Feet of Aircraft and/or Aircraft LOAD L‘Mn PER WHEELCHA'R “ i

Fueling | WMAIN TIRE INFLATION PRESSURE
» Within 20 feet of hazardous storage areas 2 NOT TO EXCEED 500 LB 5 \ kz?:'o'-'.'!:'k"&‘n'k"""«.y +10/-0 pat

{10 BAGS MAXIMUM]
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CLCSIE
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1. UNLCCK VI

=
Yis

. REMCVIEE RTD IFRTM
STCWACI:.

. ENGAGIE THIE RTID AND
WHILE PUSHING 1T UP, TURN
IT 72 UNLCCK THIE DCTR.

. LCWIER DTTR.

. PETUBRN RCD TC STCWACLE:.

Why Do Signs Look the Way They

Do?

(Comparisons between font design and

intended usage/location)

—
/% {

o

1. CLCSIE DCTR.
2. PUSH MAIN HANDLE
FULLY DTWN.

[
==
e *!.
i
1. PULL VIENT PANIZL UNTIL
FLUSH.

1. REMCVEE RTD IFRTM

CID AND

FULLYC UP.

ClR LCCKIZD.

D TC STCWACIL:.

1. ENSURIE THAT DCCR 1S
CCRRIECTLY CLTSED (FLUSH).
2. CHIECK IFCUR DTCR

INDICATCRS CGRIZIEN.

—




All About Signs Internatior@lan. 2020, htt

TAXIWAY SIGNAGE

(=]

White On Red Yellow On Black Black On Yellow
Used to protect - Indicates current - Used to show —
runways/areas of location/taxiway (if Intersecting taxiways i
Importance you see 1 t, yaodugplaggeneral
Red is the universal S infor gt :

col or f or o0 S TCORasts against other More yellow (a bright
Stands out from other color combinations color) than blackhy, a
colors more noticeable sign




TAXIWAY SIGN
STANDARDS

F A AACs150/5345
44K - Specification
for Runway and
Taxiway Signs

OAn Advisory
provides information and
guidance by describing an
acceptable means, but not the
only means, of demonstrating
compliance with the
regul ati ons
d International Civil Aviation
Organization

7122/2022 TUG 022

Table 1. Sign Dimensions

Sign

Size

Legend Height Viewable Overall Mounting Maximum
Legend Panel Height Overall
Height Length
inches mm | inches | mm inches mm inches | mm

12

305

18 457

24-30 610-762 120 3048

15

381

24 610

30-36 762914 145 3683

18

457

30 762

36-42 914-1067 170 4318

40

1016

48 1219

54-60 1372-1524

nds b2

25

635

30 762

36-42 914-1067

C

ABC
DEF
GHI:

C)

an

i
0750,/ 728

APPENDIX | - EXAMPLE OF LETTER “M” BLACK OUTLINE

The black outline on the chevron po
leg of the letier

ontally in line with the adjacent

ONL

N E

NOTE: Dimensions

Table 2. Character-to-Character Spacing for Size 1 Sign - 12 inch (300 mm) Legend
Following Character
Preceding BDEFHIK cGcoa AJTVWY
Character LMNPRU S XZ 47
15 236890

A -1/4 (57) 2-1/4 (57) 3/4 (19)
B 13/16 (71) 2-1/4(57) 2-1/4 (37)
c 2-1/4 (57) -1/4 (57) 1-172 (38)
D 2-13/16 (71) -1/4 (57) 2-T4(57)
E 2174 (57) -1/4 (37) 1-12(38)
F 2-1/4 (57) -114 (57) 1-112 (38)
G 13716 (71) 2-1/4 (57) 2-14(57)
H 13/16 (71) 2-13/16 (71) 2-14(57T)
] 1316 (71) 21316 (71) 2-14(5T)
J 13/16 (71) 21316 (71) 214 (5T)
K 174 (57) 2-174 (37) 1-12 (38)
L 1/4 (57) 2-1/4 (57) 3/4(19)
] 2-13/16 (71) 2-13716 (71) 2-1/4 (37T)
N 2-13/16 (71) 2-13/16 (71) 2-T4(57)
[¢] 2-13/16 (71) 2-13/16 (71) 2-1/4 (57)
P 2-13/16(71) 2-1/4 (57) 2-14 (57)
Q 213716 (71) 2-1316 (71) 2-1/4 (37)
R 2-13/16 (71) 2-1/4(57) 2-1/4 (37)
S 2-13/16 (71) 2-1/4(57) 2-1/4 (57)
T 2-1/4 (57) 2-1/4 (57) 3/4 (19)
u 2-13/16 (71) 213716 (71) 2-14 (5T)
[ 2-1/4 (57) 2-1/4 (57} 3/4 (19)
w 2-1/4 (5T) 174 (57) 34 (19)
X 2-1/4 (57) 1/4 (57) 1-172 (38)

214 (57) 214 (5T) 3/4.(19)
Z 2-1/4 (5T) 1/4 (57) 1-172 (38)

2-13/16 (71) 13/16 (71) 2-1/4(37T)

2-13/16 (71) 174 (37) 2-T4(57)

2-13/16 (71) -1/4 (57) 2-1/4(57)

2-1/4 (57) -1/4 (57) 3/4 (19)

2-13/16(71) -1/4 (57) 2-14 (5T)

2-13/16(71) -1/4 (57) 2-1/4 (57)
7 2-1/4 (5T) 174 (57) 34 (19)
8 2-13/16 (71) 1/4 (57) 2-14 (5T)
9 2-13/16 (71) 1/4 (57) 2-1/4(57)
0 2-1316(71) 1/4(57) 2-1/4(37)

are in inches - dimensions in () are in millimeters
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Cautionary

- Red, Yellow, or brightly
colored
text/background

- Usually Geometric,
Humanistic, or
Monospaced

1l
7/22/2022 ‘
i

RAMP SIGNAGE

Instructions

General Information

White on dull
background or black
on white background

Duller colors (black, -
white, sometimes red)

Large characters
- Neo-Grotesque and/or

Neo-Grotesque, A

Geometric, or
Monospaced

e beacon activates,
!

0 Immediately
ort Operations

TUG 0622 ONLI; 12
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CAUTIONARY SIGNS
(GENERAL EQUIPMENT)

I_ I'

. FLAMMABLE

JET A

LOAD LIMIT PER WHEELCHAIR LIFT
NOTTOEXCEEDS00LBS.  =~i .
(10BAGS MAXIMUM]

Wheel Chocks e
Must Be Used
Whenever Ramp

Is Stationary

i, TV e
Images courtesy of Justin Kim /
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CAUTIONARY SIGNS
(AIRCRAFFSPECIFIC)

EMERGENCY
EXIT

b U =
DANGIEER WARNING:

) D) cvcE o ACCESS
ETOPS REQUIREMENT
e

STANE CLEAR OF
(" HAZARE AREAS lelngh
ENGINE 1S RUNNING

Images courtesy of Justin Kim

TUG 08622 ONLI NE

HEN USED PROPERLY, CARGO DQOR SHIELD WILL MELP| PREVENT CARGO DOOR DAMAG

7~ | [

FOR USE ON BOEING 737 C‘ARGO DOORS

(@ PLACE FIXED HOOKS ON TOP OR BOTTOM EDGE OF DOOR (NEVER OVER GASKET)
@ PULL BUNGEE STRAP TO HOOK OPPOSITE EDGE OF DOOR
@ PULL SIDE BUNGEE STRAPS TO HOOK SIDE EDGE OF DOOR

oysoy<

1HOI74 340439 3IAON3H

WARNING:
CLEAN UP THE GPU
GEFORE AIRCRAFT

n.u‘ -

14



INSTRUCTIONAL SIGNS

O e L m‘HEEmVBﬂ 5y unmmwm
‘.LWDGC'
CLCSE
1. REMOVEE ROD FRCM
STOWAGE.
2. ENGAGE THE ROD AND
WHILE PUSHING 7 UP, TURN
17 7O UNLOCK THE 3 ! Door.
3. LOWER DOOR. PUSH MAIN HANDILE
4. RETURN ROD TO STOWAGE. LY DSWN.

Images courtesy of Justin Kim
7122/2022

At
..M‘.'C'TH ANI, CLEAN

CAPTAIN

TUG

022

ONL I

iHSTRUCTIONS
) ()PULL AING PIN.
i‘ npeuwtxvnw;

'ART BACK 30 FEET.
® 3 \T BASE OF FIRE.

' “/_'i;nﬂ

e O
o}

X @uvsu NoziLe

N E

i TO USE -
INDICATOR
g (GREEW

msmuuﬁ(m§ ey
| JTNDICATORAY

| (GREEN)

st
" FULL cowﬂfsswfjr
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GENERAL INFORMATION

SIGNS

SAFETY RELIEF VALVE

EXTERNAL POWER RECEPTACLE
(115 VAC/400 Hz)
-INTERPHONE CONNECTION

STATIC
S e e e
B3 NOT BPLug TIRUCT

MAIN HANDLE

VENT PANEL MICRO SWITCH
FREEPORT.IL. USA

WMAIN TIRE INFLATION PRESSURE |
(USE NITROGEN ONLY) 3 B
AIC ON GROUND 147 +10/-0 psi

Images courtesy of Justin Kim
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> THIS COMPARTMENT
- NOTIFY OPERATIONS -
e

...r
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Why this all matters?

(Onset of Autonomous Aircraft)




HOW AUTONOMOUS

VEHICLES WORK

Vision- Based
Navigation Systems
Consist of One or More
Cameras that Feed
Directly into an
Onboard Computer

Use of Cameras Helps
Systems Achieve

Higher Precision when
Controlling Vehicles

Most Prevalent Use is
with Road Vehicles
(i.e. Tesla
Automobiles)

18

oWayfinder. Aerospace Innovation PrajécubedAirbus, https://acubed.airbus.com/projects/wayfinder.



Demonstrating simplified mission preparation

and control for Vertical Take Off and Landing
(VTOL) aircraft, reducing pilot workload using
intuitive devices on the Airbus helicopter FlightLab

Technologies
will be transferred
to future VTOL

Focus on mission by reducing
pilot workload

\
\

; ' /" Distuptive HMI for mission
preparation and in-flight
monitoring & control

Vision-based
sensors detect
low altitude low
speed obstacles

Automatic taxiing,
take off, navigation \
and landing

! N .
POAT IS towTest ~Ad.m9hmmﬁrbﬁmzsu s
g :

https:/Awww.airbus:com/en/newsroom/presteases

Oct: 2 WAV 3:c0m g L e
{ to.-te"stadvance’éautonom(_)l_;l@atufe‘soryhe_l;ccpﬁéﬁl'rgbﬂab




TUG 2021

PRESENTATION

Ran machine learning
trials on font used
for runways

Data showed current
font significantly
underperforming in
recognition tests*

Raised questions as
to how well other
aviation fonts may
compare

*in comparison to 30 other randomly selected fonts
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SEE NOTES 2 AND 5

Summarization of Data

100.00% —
75.00% —+
[}
o
kel
c
@
S
8 5000% +
8
c
@
o
=
<
o
o
25.00% —+
0.00%
ONLI NE

T
Trial 1 (100 Epochs)

T
Trial 2 (500 Epochs)

T
Trial 3 (~1000 Epochs)
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TAXIWAY FONT VS
HIGHEST PERFORMER

Allumi

01234561789
L CR

222222222



