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B GU| or HMI?

¢ Human Machine Interface
B Control without complexity &8
B Acquisition of valid data =
B Monitoring without confusion

T A | - ||
¢ Real-time vs. e [ P

Visual Real-time

B Expansion without _
constraints = o 1 i

oy rage

B Cost & Development Time vs. COTS
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Four HMI/GUI Examples

B Multi-purpose ruggedized recorder
¢ No GUI, LCD remote control

B Serial (PCM) sonar recorder
¢ Simple GUI to match past

B \Vindtunnel DATAQ
¢ 320 channels - simple functionality

B Vibration monitoring, processing

and acquisition system
¢ 32 channels - complex functionality
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PE DCMR-24 Digital Recorder

24 Mbit/s with 25 GByte uncompressed capacity
uses SONY’s AIT tape, 28 VDC supply
16-32 Ch. Analog, 2 Ch. Video, Serial and/or 1553

SONY SDX 3.5” drive Serial/ Controller

//

i

Four slot VME
Backplane

)

I ~6"X10"x14"
\

o
~8a Manual Controls
&8
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ﬁUT—AHL Data Recorder: /nodeZ/t84b/0 [@ired)

i Search/Skip Mode [ x|

f®  Search by lime stamp

s ES

{16 Feb 121935 !

RECOED

i

7.941730

7.941730

£

{=zignal found \

= Skip events \

Search
Controls

18 Feb 1998 13:17:56 EECORDING START

18 Feh 1998 13:18:06 =ignal =earch

18 Feb 1998 13:19:35 =inal found

18 Feb 1998 13:20:27 =ignal noise. high freguency s=pike

Markers

18 Feb 1998 13:21:00 =ignal =strength regained
18 Feb 1998 13:21:28 =ignal noise

18 Feb 1998 13:21:34 =ignal lost

18 Feb 1998 13:22:02 establishing signal search
18 Feb 1998 13:22:12 =ignal found

Tape Position
and Usage

-
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Kl o8 .

N\
|5ystem configuration completed \ \

f Directory of events, markers

System and messages

Status
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| Windtunnel 320 Chan. System

Ethernet Slot Controller or Embedded CPU ’ 4201
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ICP, PCB 584/ 4275 ¢4284 4260

583, R5-485  TTL Handshaking to Tunnel

\10 Modules for 320 Channels/
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Windtunnel System - Part 2

A unique human interface was used to control,
monitor and keep track of the 320 active channels:

o | [TH

TR,

12 Chan Mame Earmiraky aan  Filar Eaares inaiy
WOOSTATLE 1 234 2 THOAWMNEUHERITIEINN SAMESIRAINT B i A= T =T T T 1 0000
1 e E X i SER A s
s | B3 A “_-_-,q.lf__.;LJL_f;_-.;“J T 8| @ o= somes  an am =
e IIIIII;III;III IIIIIJIIl IIIII.IIIIII ! I L i =5 iste T
Faww em 5 FE PN R TN 00 R F | hd T CEEE DOV 3. N | 1]
] o ..-.l-....,.l_....'.l_-...___-.l.l _..J-__-.J.._..,.._l 1 ER el L ]
7 . "TrECrErerr T rErrrrrrrrerrrer ‘i“ :::_:_:"H -\.-:-: |:: Filmi
(] lI--ll---II-II--I-I-I-I--II- 1 - i
s TErrrrerer a FErT e i e e ; ik 10l
i L# CHRE_ 0L o N 1]
T Tl
il Ak [ e ] e cong |
Eymiam pabbramon modas  CH Wianaal Canirod
Eal calbmi e mbds
Bend Back I
Canlibrmbon Mode =] | muimnj
CHAAMHE | e b P - b § ]
3 IZJA4A2ETHIWMNMITUNHIZIETTEISEN I JAEZTIANIE ) I |E|_||I_|
i A EEEeEEEEE . +
_Grwiew | ||} § paassasas I A simple click on a channel “LED” IMEEEIRE URER (S ENMITE) [_ O[]
1 @ SIS EEE . . 20—
i = mmmmmsmmsmmmE cregtes a plot of the channel with
Betio | |F R R n level and ti
T MMM RMS leve an time, spectra, PSD g
k) " -II-I=I-II-.= and SRS dlsplays —
N i Tty rrrrrre " g
5 -10-
£
AN | Eowser [ mpg | 3o v | @
_25_
Data captured to buffer (hard disk), loading to tape in progress -40-, LM“IWWNMIW
s, / be latched d loadi 0.000 16666.667 33333333 50000000
A :‘-\_ e alerts can be latched onto or used to stop loading. Hertz [H]
— O Soan
' * 2 Spectum | RMS 5013728 | Canfigure |
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ENRIEEERERIEEEEET L _
After use in the tunnel - new missions required two @160

channel shock measurement and analysis systems

Mid ). chee 1R JCHAM TET)
" Main EELV
e each Ewent: it 1 Active channels: 32 :I
LUnit T Channels 1- 32 Thu Moy 13 15:35:43 1997 1
[ sEARCH w8 Pals T ] %
4 .=
Channels Data Offset ¥ x‘—---.H
— J
Channel 1; CHARN 007 o] ey .755392 s
; o | ;
Channel 2j CHAN_D0Z Offset Mode Increment v Time Yiew i
Channel 3 CHAN_DD3 SRR i
Channel 4: CHAN_004 =l 2s5econds | Hiomooon | 3 | S
: wm mE Lo T 1R
Py [Hi]
| =ToP  Playback | NewPlot | Piot#2 )

|Seeking sample 74610.....done

Frequency and time plots
available during playback
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Faower [PSI]
=
1

-2h-
0.000 16666667 33333333 50000.000
Hertz [Hz]
2 Spectum CRMS 013728 | Canfigure |

After capture to hard disk and/or tape
Shock Response Spectrum plots of a
channel for a specific search point
can be made with RMS level and
time, spectra, PSD and SRS displays
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Engine/Gearhox Vibration DATAQ

HENIEERERRImEEEe e

Recelives vibration data from RS-232 controlled
transducer conditioners and passes DC proportional
to RMSto a test cell monitoring system

Embedded CPU ’ M
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TTL Handshaking to Test Controller
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iguration Setup

Excel Setup

=
System Setup

- libMon - System Configuration
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Analog Input
Channel 1.D. ﬂ,{\ Filter Low Pass elu < Mode Hame imniet. dund| ~ Sample Rate 3 16000.00
ASD Channel g B Tracking B. Width g P Board Mame 25 |  Record Time ﬁ 10.00
Hame ﬁ C Tracking Channel ﬂ o] Port Number aonn Pretrig Time 20
Eng. Unit Tracking Mult. | '
ng.Units  Sp | TrackingMuk T | 4260 StackPos 2> PSD Factor 205000
Aclive ﬁ F Warning Level :’15
4252 StackPos A/D Unit Mix Stack Pos
Gain —g"J Warning Enable ﬁ T o1 finat. 0 i
g {Unit 1 1
Sensilivity g K. Alarm Level g ]
SCSI Address SC51 Disk SC51 Address
Differentiation el M Alarm Enable :"1\,.- 0.1 | iDi=le 0 ]
- |Disk 1 1
Intergration 5 4
Analog Output
D /A Channel g B Multiplier ﬂ O Quit Change Password
Source LD ﬂ C Output Offset :—"1 E
[® S etup: Default48 (48)
Gain Sens Cond . Filter

Import
control

¥

System

control
Imported
setup
| X]
0O—gain O-offset WVWarning Alarm

Id Hame

AsD DrA

01 16
chan? 02 15 ip=
chani 03 14 1ip=
chand 04 13 ip=
chanhb 05 12 1ip=
chanb g 11 ip=
chan? 07 10 1ip=

0.0 1.00e+000 Hone Low 1000.0
0.0 1.00e+000 Hone Low 2000.0
0.0 1 00e+000 Hone Low 3ooo.o
0.0 1.00e+000 Hone Low 4000.0
0.0 1 00e+000 Hone Low Looo.o
0.0 1.00e+000 Hone Low 6000 .0
0.0 1 00e+000 Hone Low ooo.o

1.00=+000 . 00=+000
1.00e+000 O.00=4000
1.00=+000 0.00=+000
1.00e+000 O.00=4000
1.00=+000 0.00=+000
1.00e+000 O.00=4000
1.00=+000 0.00=+000
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Generic

-Time Domain

Il E3

59.4870.

82.2086

Start Frequency  Mumber of Octave Div. per Octave

Min Scale Max Scale Time B aze
2 000E+0 | SN000E+D | =l22000E-3
_Frequency Domain \
Min Scale Max Scale Min Freg b ax Freq
2 EOO00E+0 | 210000E+0 | S 0000E+0 | S 5000E+3 |
_Hth Octave Transfer Function

Reference Channel

— |

\ Plot Config

Plot Mode:  RMS
el“:'-':”:' | aﬁ | aE | a-l | ﬂGeneric | e‘XferFunctic 0.618 Hald | Freeze I
wiater Fall
Wiew Bngle Wiew B aize Trace Separation  Mumber of Tracez  Update Peniod
211.000E+0 | SS000E+0 | =110 =i | 2100.000E-3 |
—— Plot type
1] 4 ] Cancel ] Apply ] Pigdeie yp
R
< - ..:"' '.'.,5,;
- &
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VS  summary

B GUI has evolved into HMI

M Elaborate systems with simple
operation are possible

B GUI/HMI “strawmen” are invaluable
for development and evaluation

B Consistent HMI's can cover a wide
variety of hardware and data types
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