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S1. Design Guide % =9 Z A} 4
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General

Multifunction display (MFD)
Head up display (HUD)

Helmet mounted display (HMD)
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Design Guideline List

Q 23 25 review X &x 2o 23 154 ot

No. Category Title Description F9E | Y4 6|5 | Review |&X R
1 |1SO 1SO-9241-210 Ergonomics of human-system interaction o (0} o o
2 MIL-HDBK-759 Department of Defense Handbook for Human Engineering Design Guidelines o (0} o o
T MIL-HDBK-46855A Human Engineering Program Process and Procedures S 0} (¢} (¢}
4 | Miltary & Department of [y ppg s16¢ Airworthiness certification criteria 4 0 x x
5 MIL-HDBK-87213A Electronically; optically generated airborne displays S 0} (¢} (¢}
T DOD-HDBK-761 Human Engineering Guide for Management Information Systems o 0} o o
7 MIL-STD-203G Aircrew Stations Controls and Displays: Location, Arrangement and Actuation of, for Fixed Wing Aircraft = (0} (¢} (¢}
T MIL-STD-882C System Safety Program Requirements o 0} X X
T MIL-STD-1280 Keyboard Arrangements o ¢} X X
E Military Standards (MIL- MIL-STD-1472D/E/F Human Engineering Design Criteria for Military Systems, Equipment and Facilities o 0} o o
11 [ STD) MIL-STD-1787 Aircraft Display Symbology o 0} (o] (¢}
7 MIL-STD-2525B Common Warfighting Symbology o 0} (o] (¢}
? MIL-STD-46855 Human Engineering Requirements for Military Systems, Equipment, and Facilities o 0} X X
7 MIL-STD-3009 Lighting, aircraft, night vision imaging system (NVIS) compatible o 0} (¢} X
1—5 NATO Standard X
16 | Agreements (STANAG or NS 3639 Aircrew Station Dimensional Design Factors & (¢} (¢} X
7 NS): NS 3705 Human Engineering Design Criteria for Controls and Displays in Aircrew Stations o 0} (¢} (]
18 ASCC 10/42E Attitude Indicators o X X X
E Air Standardization Co- ASCC 10/45G Horizontal Situation Indicator o X X X
20 | ordinating Committee ASCC 10/54F Attitude Director Indicator & X X X
? (ASCC) Standards: ASCC 10/55D Aircrew Station Dimensional Design Factors & X X X
; X
23 X
7 AFWAL-TR-87-3055 Improvement of Head-Up Display Standards S 0} (¢} (¢}
2_5 7|E} Mejdal et al. (2001) Human Factors Design Guidelines for Multifunction Display & 0 o o
2_6 Melzer et al. (2015) Guidelines for HMD Design A 0] le] o]
? Yeh et al. (2013) Human Factors Considerations in the Design and Evaluation of Flight Deck Display and Controls & (0} (¢} (¢}
Helmet Mounted Display Design Guide oy O (] o
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S3. 44 24 Layout #M: SLHS Radar Display (1/2)

Q F-35, F-150| M XS &= S22 FAIE(F-35: 135, F-15: 125, F-16: 75 HE HA|)
I.

O MSE HQE=target EHAM AH2[2F R, F2& &AL display option =22 & &
® - @ =
o
HERY: 75 MR 105
Ol N_®
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© Targ:t A P ’ES'm — ®
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@ Altitude info. (scan range)
(@ Target’s Altitude info

@ Azimuth scan (range, target)

@ Target (designation)

@ Altitude info. (scan range)

@ Target!,\ ALt . Ada Tl

@ Azimut Display option ‘&

® Option ® Option
® Display info. > Display info.
H-Mede @ Mode

Cursor (with altitude)

Cursor (with altitude)
@ Range cue (ring)

He| X el BY W

Bearing and range (@D Target (designation) (©® Range cue (ring)
@—Magnitude-option @ Altitude info. (scan range) 1 —Bearng-aadrange
@ Linear missile scale (3 Target’s Altitude info @ Magnitude option
B Target{wingman's @ Azimuth scan (range, target) (field of view)
designation) ® Option N @ Linear missile scale
O - s i R aRE Shoot cue ©® Display info. T E_I*f @ Target (wingman’s
(@ ENGINEERING, POSTECH ® Air-to-Air reticle @ Mode L desigestion)




AA 4 Layout =M: S-S Radar Display (212)

Q F-35& &< display S7H0f| CrYot 2 E X|SotLt, D E Hi
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24 XE =24 0

Q PVIdisplay M-8 7ts design guideline list 3771 M &

No. | Category Guideline #H E9
1 | Layout 2t 2 L} target symbol2 & HO|| displaydtO| crosswind (53)0 2| dslf 284 AFWAL-TR-87-3055
Controls and displays should be organized in a manner that will minimize operator effort,
2 confusion and error, by means of functional grouping, sequential arrangement,
accessibility
N MIL-HDBK-759C
3 Controls and displays should be grouped functionally when they are identical in function
4 Forms should be used to display related sets of data in separately labeled fields.
—— Segmentation MIL-HDBK-761
5 Visually distinctive fields should be provided.
6 Functionally related controls and displays shall be located in proximity to one another NS 3705
37

Evaluation ‘ Hab™ e = A ML 7| BHst AFE M 2HE E interface HE ISO 9241-11:1998
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24 X|& 24 21t

Q 27 display 2A10| HE& 7hs¢t 117HK] &5 AE H 271X &= Al K¢t

No. | Category Code Guideline #H 2
1 | Layout LYl | 327 =2 2= QX7 €& otH S0 X506 24 AFWAL-TR-87-3055
2 SG1 | 8 ZERL7|Et HE 2t =252 &A%} 617| 8l HiX| 57 23t Mejdal et al. (2001)
3 | Segmentation | SG2 | ME MA| 37t FYHEHZ M5 Qust HEIHHIX|E =& A MIL-HDBK-759C
4 SG3 | HE MA| @Y F+2I3t Al grid system, border line §2| 7|51t A 24 K& Al O

N MIL-HDBK-761,
5 CCl | BE SY7Zt #+£0| 0|3t color coding system= H-E2810] A A MIL-STD-1472,
Color coding Yeh et al. (2013)
6 cc2 | HiX| 37t F=E £4 2 YD color schemeS X880 A A MIL-STD-1472D
7 SC1 | E0[ot &= 21X E Qe HE7| BT 7|& 7|51 A G4 S MBS 24 Al & o
8 Selection cue sc2 80|t MEd AtE 2 A Q1X|E 4= UEE color coding, selection cueZ 0| 3%+ MIL-HDBK.750C
visual feedback X| S350 A7
9 | Simplicity SP1 | =M Y2 8l 55 24 (e.q., line) |23}, symbol overlay X| A5 A A Mejdal et al. (2001)
10 | Readability RD1 | 724 &2 2t text SEE £[42| layerd]| Hi XISt text overlap Al &8 XS mle;_ZtDa?.li-270611é)
11 | Natural NS1 AR A XA RS SECZ UM AR HEE S0lgt = Y- E JHO| =& M'SL;Q;'MHD'
sequence sequence, hlerarch% 11245+0] design Iayout 27 Mejdal et al. (2001)
12 | Familiarity FM1 | 3 27| S0 SASHEisto 2 A0 st5 1|22 | A3} MIL-HDBK-761
L-_L—-O 71 71 _l O o O o
ISO 9241-11:1998
13 | Evaluation EVL | Symbol &7 2142 2eiefol 74

4 £ INDUSTRIAL AND MANAGEMENT B
2% ENGINEERING, POSTECH 19 O Techndlogy Lab



Discussion

=
10

kio

70

O MFD % HUD design layout &4

=
ER

9| layout
=]
—

=
o
L]

T8 display 3

=
-

2E L

o xF, 28 S50
2% 40| 2t 2

H
al
*

ISP
o

O
=

oL
|

O X}
T O
CHK

=
-T-
a1
o

XN O
=
i
o

Al
f

100 Mo

PVI display 4| guide 478

v PVI &4 guide 2571 reviewS 3510 2™ display H& 7t

guide 37 M=

=
o

)

(font size, symbol interval &

[=1;
&=

O 28

v" Display layout

o
=
=
Al
=
<l
3

o
0
@)
>

I__/I al

mo ol

0 o

oo °

< 2

> K0

m <

L2 -~

S

Z "

7l T

~ Mo

o

5 oK

0

D_I _.=__|

ol T

o <

%0 {of

Tl T

S S

20

ic Design
Lab

Hoay

4

Erg
Tec

N Et2aea
oy UHZE S




Q&A

THANK YOU FOR YOUR ATTENTION

Fy THIQED 3
ARl Zata O ooy 21




	전투기의 PVI Display 설계 경향 및 조종 임무 분석

