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PROBLEM STATEMENT

/ GENERAL ‘!’RANSFER FUNCTION (l.JOS/STlCK DEFLECTION. d)

K, K, K
Kl +-—z ¢-§ +—5u (d-D)
‘ s s sz A
/ REQUIRED BY GE IN ORDER TO PERFORM OTHER STUDIES.
/ AEROSPACE TO DO PRELIMINARY WORK, GE TO VALIDATEAL%
TASK DEFINITION - PRIMARY TASK IS RATE NULLING/FOLLOWING E on

Sy Sy, wm Yw w

" SOURCES. _ .
ALTITUDE AND PITCH,GYRO SCALE FACTOR « Co-z EFFECT
SERVO RATE BIAS - CONSTANT RATE - N
' NOISE - LOW FREQUENCY RANDOM MOTION (NOT IN BUDGET)
VIBRATION - NOT INCLUDED, DOESN'T AFFECT PERFORMANCE

POSITION - NOT !NCLUDED. DOESN'T AFFECT RATE NULLING
PERFORMANCE

' AEROSPACE SIMULATOR (uncussxru:m

| DISPLAY . CRT, SQUARE SYMBOL NON-ZOOM RE‘HCLB. HOOD

/ . CONTROLS STICK: 306 HALF ANGLE CONE, ANAIDG PROCESSING
"GAIN CONTROL' 4 STEPS -

: /  TASK - RATB NULL 14 SECOND RUNS. 4 SECOND RESET, 2 INIT!AL

. CONDITIONS
/  SCORING - TNE ‘l‘O GET BBID\V RATB SPEC

- STEADY STATE AVERAGE RATE ERROR LESS NO!SE
ERROR - - :

o
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. s : 7 - .
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LKyt Ky ' LARGE K, GIVES FASTER INITIAL NULLING BUT poo:u:n

Fauis RL F BIF-107-25011- 68 ,
AEROSPACE PILOT STUDY BRIE!‘ING CONT'D - Page 3 N\

PILOT STUDY RESULTS
!/ - START WITH:
K, Ky K, "
Kit—t+—=t—=u (d=29%); WITH AND wrmour GFM
s st s3
/ ~MINIMIZE srtcx TYPES . ,
K, #0: . wm»v RESPONSE, FINGER NOISE _
=0 )
K, "4.‘ 0: &seamxz # 0: OSCILLATORY RESPONSE

NO GFM: REAL NOT APPARENT RATES DEFINE TASK

1:"-_-_ REDUCE STICK GA!N COMBINATIONS L SRR
K +K ‘K, + K ' - SR . SR
Er e i S N (d-?-ﬂ o R T ARt 0 |
s s2s s L e
'K, ONLY: MUST BE LARGE ENOUGH TO CATCH ALL EXPECTED -~ = '
' | mrruu; CONDITIONS. THEREFORE, x2~4ooo e e
.(240 ur/s) o SR

STEADY “ STATE PERFORMANCE

 LARGEK !VES FASTER NULLING BU'l' INCREASES
.OVERSH '
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AEROSPACE PILOT STUDY BRIEFING, CONT'D -

N

SET OF FINAL CANDIDATES: , !(2

2500 (150ur)

- | 2000 (120ur)

1500 ( 90ur)
‘)ooo( 60ur) -

BIF-107- 25011 68..
-Page 4 -

Ks,

1600 (36ur) .
800 (48ur)

1000 (60ur) -
. 1200 (72ur) - 0

Y 500 ( 30ur) 1400(a4uryf."‘ﬂ

/

- Kz + K4 u (d-29%): LARGE ‘KZ INCREASES STABILX'!‘Y BUT REDUCES STEADY
STQTE PERFORMANCE .

MRGE K GIVES FASTER TIME BUT REDUCE&STABILITY e
K500

SET OF FINAL CANDIDATES: v K,

| 750 (45ur) l0.000(bOOur)

o | e St 1%0 o 4000(240ur)

B P [ N o ZOOO(IZOur)
el e . 2000 (120ur) 10,000
o e 2000 . 4000
Lo . 2000 . 2000
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)

ST
FORMAL STUDIES

B VAL!DATION

R-38

EVALUATION
/ THREE TRANSFER FUNCTIONS (T)
(1) K, (240ur) S
2) K, + K, (120ur, 600?)
(3) K, + K, (120ur, 240ur) .~ ¥ o
/ TWO LEVELS OF INITIAL CONDITIONS (D) S
() NOMINAL LEVEL f52. lur/e MAX) e
(2) EXTREME LEVEL (215ur/s MAX) |
THREE BLOCKS OF DATA (B) Lo
(1) TEN RUNS EACH (connms ao'm 1c x..r:vm,s)
/ ,sxx SUBJECTS (S)
scm:nux.mc :
/  TRAINING - 5.9 HOURS 'ro'nu.. 1 1/2-2 1/2 SESSIONS
/  DATA RUNS - Uz SESSION, FOLLOWING PRACTICE
'DATA ANALYSIS
!/ TIME ST
rmu. pznronumcz SR

BIF-107-25011
Page 9
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i
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[ - " ANALYSIS OF VARIANCE (FINAL PERFORMANCE AND TIME)

DAL . . . . . .

. : . S e
. A : . X N - o N

* i

ol 1

. SOURCES OF VARIATION . DEGREE OF FREEDOM .  F RATIO (pe.01) = [ 11

'Y -
BETWEEN TRANSFER FUNCTIONS (T)- v
'BETWEEN INITIAL CONDITIONS (D)

L I
' BETWEEN SUBJECTS (S) ¢

W e N

- ‘ . ':;‘f_,';'

- INTERACTIONS:
o T'X.s S

‘Dxs8 o s e e e
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. FORMAL STUDY CONCLUSIONS

o nA'r:-: wx'm END STOP ACCELERATION STICK HAS ar:s-r OVERALL CAP--
- ABILITY AND FLEXABILITY ' .

~

W 1. 1 SIGNIFICANTLY BETTER RATE NULLING psaronmcz (mnzpzuosm
7. 0 . - OFINITIAL CONDITION MAGNITUDE)

1 TIME TO RATE NULL IS VER_Y GOOD

¢ ) PREFERRED BY SUBJECTS . =

=“l 7. w1 RANDOM NOISE INTERACTION mei:b"_

I'e .

R | HAS BEST TIME VERSUS RATE NULLING pzroamncs TRADEOFF
T ‘rLsxAmu'n | -

Sl w1 most Erracuva Psnroamncz AGAINST A WIDE xumc:-: oF ngxruu.
I 'conomows ' , R




* NR& APPROVED FO : : S
RELEASE 1JULY#015 : ' N . . . S
Dy - . (D) -8BGRET SPECIAL HANDLING BIF-107-25011-68 \
‘ ° N . ) . PN age .

;
A

AEROSPACE EXTENTION TO MAXIMUM (SPEC!FI-CA'TXON) RATES

~ ©  STICK GAINS REOPTIMIZED FOR SPEC RATES (540ur/sec) N
| RATE STICK " 600ur/sec max 1

>

Y . L

¥ RATE WITH END STOP 7z0

ACC . 26Qur/sec + 600pr/Gec max (PRELIMINARY—

.’ .o PRELIMINARY RESULTS

/ ° TIME TO NULL CONSISTENT WITH LOWER INITIAL CONDITION DATA . =

’

&

'/ RATE NULLING PERFORMANCE SLIGHTLY POORER =~ .. oo

' (D)-SEGRET SPECIAL HANDLING
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) :

4

(D) -SBERET- SPECIAL HANDLING

b , GE VALIDATION STUDY

SIMILARITIES

AVE EXTRAPOLATION (LINEAR)

" R-38 CAPSULE ENVIRONMENT

' THREE TRANSFER FUNCTIONS '
 MAGNIFICATION B

SUBJECTS :
REAL TIME ANALOGDATA ./

_EXPERIMENTAL DES!GN v .
IN[TIAL COND!'!‘!ONS INCLUDING EXTENSION 'I'O SPEC RATES W

’ D!FFERBNCES

SCENE MATERML

ADDITIONAL DIGITAL SCOR!NG CAPABIL!TY
AVE ST!C!( SAMPLING RATE _

AVB DIGITAL STICK QUANT!ZAT!ON

AVE PROCESSING DELAYS

B 7
e

BIF-107-25011-68 .\’
- Page 15 '
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-V R-38 STATUS AND SCHEDULE

. ’ . Lo -
Ve . . X .

R . o- SIMULATOR UPGRADING (TO JULY 8)

i 5 . - 1 INCORPORATION OF AVE DIGITAL PROCESSING TECHN!QUES

!/ SYSTEM ERROR ANALYSES:' SCALING, CALIBRATION

'/ ON LINE ANALOG SCORING .~ * SREIPII S A

" v © |  SOFTWARE PACKAGE DEVELOPMENT =

R

o AF/AEROSPACE EVALUATION (WEEK OF JULY 8) .

" o FORMAL EXPERIMENT (BEGINNING JULY 18) -




. NRO APPROVED FOR

RELEASE 1 JULy2015 ' v L~ ‘ >
. - (D) SEGREF SPECIAL HANDLING I 1hg 2o0-e8
T . . ge
FRE AEROSPACE ATS STICK TRANSFER FUNCTION STUDY -
e ‘
R »
o OBJECTIVES
R / OPTIMIZATION OF CENTERING TASK (PRIMARY EMPHAS!S)
T . . | OPTIMIZATION OF RATE NULLING PERFORMANCE (sr-:conmnv

EMPHASIS)

%

..o STICK CAND!DATES (HIGHER GA!N REQUIRED THAN FOR RATE NULL!NG)

/ RATE ONLY - GOOD BUT HAS SIGNIFICANT FINGER NOISE
.| RATE WITH ADDITIONAL END-STOP RATE - MOST FLEXIBLE
./ RATE WITH END-STOP ACCELERATION - NOT, OPTIMUM FOR , .
THIS TASK , :
/ RATE PLUS Accz:u-:lu.'r,xon - POOR

©. o TASK INTERPRETATION DIFFICULTIES

|  WHEN IS CENTERING PERFORMED? L
¥ | -CENTERING TIME VERSUS ACCURACY TRADEOFF

BN P | _ACTIVITY DETECTION VERSUS CENTERING 'rm\m-:orr
e e 'RECOMMENDATIONS

o _1 " PERFORM PROCEDURES DEFINITION ANDIOR EXPERIMENT
/  MAKE RATE WITH END-STOP RATE BASELINE ATS STICK TRANSFER -
’ rtmcnou ' o

.

/

\
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- Page 19

GFENERAL AEROSPACE S!MUMTOR RESULTS

GENERALIZED KNOWLEDGE OF STICK TRANSFER FUNCTION TRADEOFFS
REQUIREMENT FOR ON- LINE SCORING CAPABILITY |

PERMITS RESPONSE TO DIFFERENTML LEARNING CHARACTERISTICS
. PERMITS RAPID REDUCTION OF PARAMETER RANGES |

/

/

| IMMEDIATE RESULTS IMPROVE SUBJECT MOTIVATION

1 ( PROVIDES KNOWLEDGE OF LEARNING STATUS ) ©
/  SPEEDS OPTIMIZATION OF MOTOR SKILL TECHNIQUE

I

FA’I‘!GUE CAN BE QUICKLY DE’I‘ECTED THROUGH PERFORMANCE
DA'I'A

BETTER UNDERSTAND!NG OF CREW MOTOR SKILL LEARNINC TIME
IMPROVEMENT IN m:s FOR TECHN!CAL DIRECT!ON IN RELATED AREAS

BIF-1'07-25011-6_8\ ‘ »_ E
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. RELEASE 2&72015

-

I
0
4
¥
.
!
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.

ru'ruu: STUDY possxsxm'm:’s

(D) -SEGRET SPECIAL HANDLING BIF-107-25011- 68\” o
Page 20 : : :

FUTURE

CURRENT FOLLOW-ON EFFORT

'\_

SIMULATION OF STICK SAMPLING cmmcrzmsncs -mu-m:r SRR e |
é:uuﬁion OF STICK QUANT C TR e b

'PO_'I'ENTIAL EXPANSION TO HYBRID CAPABILITY

! HYBRID HARDWARE PO-BE-NSTALLED "o 00
/ POSSIBLE USES: EXTRAPOLATION TECHNIQUES, o'mta sz T
 DIGITAL PROCESSING CHARACTERISTICS

’ .

EN cm m sncuu. MANDLING
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