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ABSTRACT

The purpose of this contract was to design an interactive graphics
display system to be used in locating components on a printed circuit’
card and outputting data conceruing their thermal values. The report
which follows describes the manner in which this was accomplished in
terms of both hardwaré and software. An analysis of the accuracy of

this approach has also been included,
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I.

GENERAL INFORMATION

1.1 System Description

The INSPECT System delivered to NASA consists of a
scanning infrared radiometer, teletype, graphics display system,
computer, television camera, and video mixer. The block diagram
for the system appears in Figure L.

The INSPECT radiometer is a standard part of the basic
INSPECT System and is described in the basic INSPECT operating
manuaal. .

The coutroller in the system is a General Automation SPC/i2
computer equipped with BK words of 8- bit memory. It performs
I/O functions with the radiometer, teletype, and graphic display sys-
tem. It also stores and processes data councerning printed circuit
boards. An interface was specially designed for communicating
between the computer and display system,

The graphic display system is manufactured by Princeton
Electronic Products Inc. It consists of a character and vector
generator, lithicon scan converter subsystem, cursor unit, key-
board, and 17" CRT display. It provides horizontal and vertical
drive aud blanking signals for the TV camera. A block diagram of
the PEP 80! system is shown in Figure 2.

The television camera is an MTI/Visual Educom Model
VC-24-2 vidicon system, The camera is a high resolution, 1029
line system, equipped with a 1:1 aspect ratio. Camera synch is
provided externally by the PEP 80l system. A Canon VI0XI5 15-
150 mm 200m lens and 2X telextender are adjusted for the various
format sizes used.

The teletype is an ASR/33 manufactured by Teletype Cor-
poration and is a standard part of the basic INSPECT System,

The video mixer is a V5-220A Mini-Fade manufactured
by Dynair Electronics. It provides a means of mixing and fading '
between the video outputs of the graphics generator and the tele-
vision carmera.
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II MEMORY STORAGE TABLES

TITLE MEMORY ADDRESS LENGTH DESCRIPTION
MODE (OCTAL) { WORDS)

CB 0 3700 4 Used as buffer for coor-
dinates inputted from display

GC 0 3704 4 Coordinates of a grid inter-
section rounded off to nearest
multiple of 50

MC -0 3710 4 Measured coordinates of grid
intersection

RM 1 7400 256 Buffer for storing thermal

' values

GS 2 4000 1 Gain setting -1

cv 2 4001 1 Number of components in
profile

YC 2 4002 240 - Number of components on
each Y-line of p. c., card

XC 2 4362 256 X coordinates

RL 2 4762 256 Radiation level

RT 2 5362 256 ‘Radiation tolerance

Ci 2 5762 256 First character of com-
ponent designation

C2 2 6362 256 Second character of com-
ponent designation

C3 2. 6762 256 Third character of com-
ponent designation

. SD 2 7440 210 Sign bit inputted from

A/D converter



TITLE MEMORY ADDRESS
MODE (OCTAL)
sC 3 400]
YSs 3 6362
XS 3 6762
SD 3 7440

LENGTH

DESCRIPTION
{(WQRDS)
1 Magnification factor
{i:1, 2:1, or 4:1)
256 Y_-coordinates of com-
ponents on schematic
256 X.coordinates of com-
ponents on schematic
210 Bits 0 through 7 inputted

from A/D converter



111 THEORY OF OPERATION - DISPLAY INPUT AND OUTPUT

The method used for locatihg components is to position the PEP 801
graphics cursor over the components in the p. c. card image. This
eliminates errors due to parallax since the cursor is in the same surface
as the p.c. card image (C. R. T, Phosphor). Errors due to pincushion
effects and other non-linearities of the display deflection system are
also eliminated since the camera and display system are driven by the
same source and displayed simultaneously on the monitor. The minimum
resolution requirements are met since the PEF 801 resolution is , 01"
and the INSPECT requirement is . 05", —

In order to measure the coordinates of a component using the display
system and camera, it is necessary to input both the location of the com-
ponent and the nearest grid intersection. To find the location of the com-
ponent in INSPECT coordinates, the following formula is used:

Component Grid Center
A Coordinates X Coordinates
_ E {Display) {Rounded to
Component ' nearest mul-
Coordinates = tiple of fifty) + Magnification
(INSPECT) Grid Center Factor
Coordinates X 5
(Measured)

Using the worst case error Specified‘ for the VC-24-2 camera as 2%
of vertical dimension, the maximum error is as follows: assume a com-
ponent at INSPECT Y- coordinate 55 is to be located. The grid centers
are at multiples of 50 display points {or 10 INSPECT points) so the nearest
grid center is at display coordinate 300, With a 2% error, the grid center
will be read at 294 and the component (at 275) will be read at 269. Assu-
ming a magnification factor of 1, the calculations are performed as follows:

Coordinate 269 X 300

(INSPECT) = 5 X294 ~ %89

The error is 55 - 54,89 = .11

With rounding off, the maximum allowable error is .5 resolution
elements, The maximum error with 2% non-linearity is well within these
limits. '



IV. ACCURACY COMPARISON WITH RESULTS OF X-Y LOCATION
PROGRAMMER

A reference printed circuit card was constructed for testing the
accuracy of the camera/display system in its measurement of display
coordinates. The model 1600 X-Y Location Programmer, designed
by Vanzetti Infrared specifically for measuring component coordinates,
was used to obtain the coordinates on the reference card. The data
obtained by both the programmer and display system follows:

Programmer Display Error

Y X Y X Y p:¢
15 30 14 90 -1

15 80 15 79 -1
25 90 24 90 -1

26 144 26 144

27 86 27 86

35 90 ' 34 g0 -1

45 90 44 B9 -1 -1
55 90 54 89 -1 -1
65 35 64 33 -1 -2
65 45 64 43 -1 -2
65 55 64 54 . -1 -1
65 65 64 64 T |
65 85 64 84 -1 -1
65 90 64 89 -1 -1
65 105 64 105 -1

65 115 64 114 -1 -1
65 90 65 89 -1
&5 75 65 73 : -2
65 95 65 94 -1
65 125 . 65 124 -1
65 135 65 135 ,

65 145 . 65 144 -1
65 155 65 155

(continued . next page )



Average Y Error:
Average X Error:

-0.18
-0.82

Programmer Display Error
Y X Y x Y X
65 165 65 165
65 175 65 175
75 90 74 89 -1 -1
85 90 85 89 -1
95 90 95 89 -1
105 90 105 89 -1
115 90 115 89 -1
125 90 126 89 +1 -1
135 90 135 89 -1
145 90 146 89 +1 -1
155 90 156 89 +1 -1
165 90 166 89 +1 -1
175 90 176 89 +1 -1
185 90 186 89 +1 -1
195 90 196 89 +1 -1



V. CONCILUSION

Based on the data that appears in section IV, the following con-
clusions can be made:

The average error in the X - direction is -0. 82 with
all errors on the negative side and a maximum error
of -2. This could be improved greatly by repositioning
the camera slightly (turning it counter-clockwise},
using the alignment procedure in the operating manual.

The maximum absoclute error in the Y - direction is
one resolution element with an average error of -0.18.

After the camera is realigned to the optical center of
the table the maximum error would be +1 resolution
element in both directions.

Since the camera/display system has 5 times the reso-
lution of the INSPECT System, there should be no error
in the measurement of the display coordinates, The
camera and display system both meet the linearity
requirements of the proposal, No allowance was made
for drift or misalignment of the graphics cursor of the
display system, and it appears as if this is the source
of the error.

The maximum error of + 1 resolution element (. 050")
puts a limit on the usefulness of the system for measuring
coordinates. While this error will not be significant
with most components {capacitors, transistors, and
resistors greater than 1/4 watt), caution should be exer-
cised in measuring components whose size approaches
the resolution of the system (1/4 watt resistors and
small diodes),



VI. Summary of Monthly Reports

A) First Monthly Progress Report - April 12, 1972. Covering
the Period March 7, 1972 to April 7, 1972.

Baslc concepts concerning hardware and software were
developed. A design report stating these concepts was
enclosed with the monthly report. The memory of the
SPC/12 computer was increased from 4k to 8k. Rewriting
of the software for the INSPECT System was completed and
material for construction of the display to computer
interface was received. At this time 1t was noted that
the display system ordered from Information Displays Inc.
would be shipped late due to a delay in delivery of _
memory chip components from Signetics Memory Systems Corp.

B) Second Monthly Progress Report - May 8, 1972. Covering
the Pericd April 7, 1972 to May 8§, 1972. -

Work on the display and INSPECT software was con-
finuing, but was being held up due to late delivery of
the display system {expected on May 31).

C) Third Monthly Progress Report - June 12, 1972. Covering
the Period May &, 1972 to June 7, 1972.

The writing of the display system software was
completed. Completion of debugging the INSPECT System
software and display to computer interface was being
held up due to late delivery cf the display system.
Information Displays Inc. promised shipment by June 16.

D) PFourth Monthly Progress Report - July 11, 1972. Covering
the Period June 8, 1972 to July 7, 1972.

Assembly of the display subsystem software was
completed. The IDIgraf display system was delivered on
July 16, 1972. Due to the late delivery of the display,
an extension of the delivery date of the system to
October 31, 1372 was requested and granted.

E) Pifth Monthly Progress Report - August 18, 1972. Covering
the Period July 8, 1972 to August 11, 1972. :

The display interface and display software were
completed. After initial testing of the display system,
it was evident that the system was defective. It was also
noted that visual distortion, primarily pincushion effect,
would make the system unusable for precilse positioning.
Search for a new display system was scon started.

10



F)

G)

H)

1)

Sixth Monthly Progress Report - September 20, 1972. Covering
the Period August 14, 1972 to September 9, 1972.

A1l functions of the IDI display have ceased to
operate properly. Assembly and testing of the radiometer
and electronic control rack was completed. A meeting
between NASA and Vanzetti officials was held on
September 8, 1972 to discuss the different options
available to meet the contractual goals. A proposal
was submitted on September 29, 1972. No work was
performed until approval of the contract amendment
S/A 2FFP on January 12, 1973.

Seventh Monthly Progress Report - February 12, 1973.
Covering the Period January 12, 1973 to February 5, 1G73.

Software was added to the INSPECT System to make
it insensitive to changes in ambient temperature. The
ability to generate a P.C. card standard thermal signature
guickly by entering a percentage of the radiation level
previously scanned was completed. Redesign of the soft-
vare to accept the new features of the system was started.
Specifications for the display system, TV camera, and
camera lenses were established and orders were sent out.
deveral methods of combining the video outputs of the TV
camera and the graphies display generator to produce
one image were examined. A parallel to serial interface
was ordered. ' '

Eighth Monthly Progress Report - March 12, 1973. Covering
the Period February 6 to March 9, 1973.

Rewriting of the software was continuing. The
possibility of substituting a higher resolution vidicon
camera for the Plubicon camera originally proposed was
belng considered.

Ninth Monthly Progress Report - March 30, 1973. Covering
the Period March 10 to March 30, 1973.

All software except the display input/output routines
were written and tested. The dolly rack for housing the
control electrenics was ordered aleong with the TV camera
and lens. After 1t became evident that CGeneral Automation
could not deliver a computer to display interface cn time,
the decision to design a custom interface in-house was made.

11



J)

K}

L)

M)

Tenth Monthly Progress Report - May 14, 1873. Covering
the Period March 30 to May 14, 1973.

Rewriting of the software was completed. Testing
was postponed until delivery of the display system. De-
sign of the computer interface was completed. Design of
the mechanical fixtures for holding the TV camera, printed
circuit cards, and schematic diagrams was started.

Eleventh Monthly Progress Report - June 21, 1973.
Covering the Period May 15 to June 21, 1973.

The TV camera and display system arrived. - Several
problems with the display system were ncted. Assembly of
the computer to display interface was completed. The deslgn
of the mechanical fixtures for holding the TV camera and
p.c. cards was completed and assembly had begun. A TV
camera to graphics display interface was designed.

Twelfth Monthly Progress Report - July 18, 1973. Covering
the Period June 21 to Juiy 18, 1973.

Debugging of the object program was continuing. The
computer to display interface was tested successfully. A
commercially available videc mixer was found for combining
the output of the TV camera and:graphlc display generator.
The materials for construction of the fixtures for holding
the p.c. cards and TV camera were recelved and assembly was
started. '

Work performed from July 18 until shipment on August 29, 1973.

A preliminary acceptance test took place on July 30, 1973.
Final ftesting of the software and electronic systems was
completed. The only remaining problem with the display
system is the cursor drift which is caused by heat problems
in the display cabinet., A field modification to correct
this was performed on September 5, 1973. A draft of the
final report was delivered on September 20, 1973. No comments
on the report were received from the Government for inclusion
in this report by the October 4, 1973 deadline,

12
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1. PROGRESS ON DISPLAY SUBSYST=M TO DATE

1, Basic concepts concerﬁing both hardware and software
have been developed, The design report outlining thzse
concepts has bszen included n the first monthly report

to provide NASA with an indication as to the direction
taken by Vanzetti Infrared & Computer Systems, Inc, in

meeting the requirements of NASA Contract #AS8-28436.

2. The 4K additional memory for the SPC-12, as called

for in Section 5 of the Design Report, has been installed,

3, The rewriting of existing INSPECT software, as called

for in Section 4 of the Design Report, is completed.
4, Hardware for the display interface has been received.

According te the schedule on Pg, 35 of the Design Report,

the system developmerit is on schedule,

7 -
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11, INDICATION OF CURRENT PROBLEMS WHICH MAY IMPiDs PoRFORMANCE
AND PROPOSED CORRECTIVE ACTICGN

The display terminal for this NASA Display Subsystem is
being supplied to Vanzetti Infrared & Computer Systems by
Informétion Displays Incorporated of Mt, Kisco, N, Y. On
April 6, Information Displays Inc. gave notice of a delivery
delay reschedule from April 21 to June 9, resulting from
notice they had.received from Signétics Memory Systems Company
that theré will be a delay in delivery of memory chip com-
ponents, nscessary for the assembly of the display terminal,
Corrective Action: The following steps were taken in attempt
to expedite an acceptable delivery of the display terminal:

A, The DCASR, Boston Contract Administratiﬁn Industrial

Spacialist was immediately notified,

B. Copies of applicable purchase orders issued by
Information Display Inc. to Signetics.ﬂemorf Systemé
were reguested, along with a written story from IDI
relating the circumstances and expediting efforts
made by them._' |

C. A telephone call was made to Signetics Memory Systems

in Sunnyvale, California, to expedite the shipm;nt of
.Ihe required memory chips to Infofmétion Displays Inc,
Their response was that it is likely that improvement
can be made on the schedule given to IDI; Tha} will
feview their preoduction status and'telephone us with

an intended shipping date to IDI.

'. e
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It is gquite possible that the current expediting efforts
will result in delivery of the display terminal soon enough
to prevéent lt from jeopardizing our final delivery, However,
it is an item of sufficient concern to necessitate our docu-
menting it in compliance with your requirement in this portlon

of this report,
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ITI, WORK TO BE PERFORMED DURING NeXT REPORTING PERIOQD

~ Developments that should take place in the next
reporting period are:
1. Writing of display software

2. Debugging the INSPECT software rewrite

__gﬂ.-
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IV, NEW TECHVOLOGY

There has been no new technology developad in the period

covered by this report,
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1,0 INTRODUCTICN

This report defines the NASA Display Subsystem in terms
of oparation, functional description, software design, hardware
design and schaduling. The Display Subsystem will meet the
requirements of NASA Contract INAS8.28436, It should be noted
that the concepts arrived at in this report are subject to
change as system development progressesS. Thase changes would
arise when problems that would jeopardize system rerformance

are encountered,

2.0 OPZRATOR'S USE OF DISPLAY

The system software will be capable of displaying two -
formats. Format #1 {(Figure 1) is the general format used in
con junction with the component input, change, add, delete,
print, punch, load and exit to TTY executive routines, This
format has a list of routines in the lower right corner, |
Flagging ;né of these labels with the light pen giVas control
to that routine. When power is turned on, Format #l is
displayed., The lower left corner is the format used to input
P,C. card data, Format #2 (Figure 2) is used with schémétie

. input and scan routines, This format is displayed when one

of these routines is.flagged in Format #l.

2.1 Toreet Position Coding

There are three operations in target position coding.

7 -~ X3 -



2.1,1
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Locate compornents on a transparent card layout
overlay.

Definz component paramsters after each component
location,

After all componants have bz2en located, the CRT
coordinates of each component on its schematic

are dafined,

The component input routine.is usad to pa2rform the
operations of A and B above. Thz operator flags the
coMmp IN.label with the 1light pan to initiafe this
routine, The scale of the transparent layout overilay
is now entered through the Display keyboard., If the
operator has entered the number he intended, he flags
the GAIN SET label to input that parameter, If the
wrong scale factor was entered, the SCALE label is
flagged and the scals retyrned. _

After entry of the gain set factor, flagging the TRANS
label will start the component locating routine, -AV

3 x 3 dot grid'will.be placed at the lowsr ieft corner,
The operator mounts the transpareﬁt layout in ths—
mechanical jig provided, The operaﬁor now placss the
light pen on the dot grid and moves to the first
compoﬁent. When the center dot is at the desifed location

(center of component), the operator flags the TRANS labei.

~ A~
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The_designation for this component is typ=d on tha
display keyboard. If an error was'ﬁade on this entry,
flagging the DESIG label will allow reentry., The TRANS
labal is flagged and the next component is located- as
above, If, at this point, the radiation levels and
tolerances are to be defined, their respesctive labels
are flagged after the designation is entered. These
parameters are assumed to be zero if not defined.
When all components on the transparent overlay are
located, the EXIT.label is flagged, All components
are marked on the CRT as they are located for 'operator

referenca,

The third operation stated_in'paragraph 2.1 is necessary
when faulted components are to be displayed on the CRT.
The schematic Input routine is automatically entered |
on.exit from the component input routine, At this time
Format #2 is displayed and a 3 x 3 grid appears at.thé
lower left, The transparent overlay describing the
schematic of.the mit to be tested is placed in the
holding jig. The operator locates the schematic symbbl
by the procedurs used when locating components oﬁ the
transparent layout overlay (par. 2.1.1). Afﬁer each
symbol is located, the TRANS label is flagged, then the

designation is entered through the kevyboard, If correct,

-25-
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the TRANS label is flagpged andlthe next symbol is
locatad, if the designation is in error, flagging

the DZSIG label will allow reentry, When all symbols
have been located, a flag on the EXIT lab=l will return
to Format #l, All symbols are marked on the CRT as

they are located for operator reference,

Automatic TIdentification of Faulted Components

This feature will display component differences at
locations on the CRT corresponding to schématié symbol
locations of the transparent schematic overlay. The
6perator loads the profile of the unit to be tested by
flagging the LOAD label and placing ths profile tape in
the ASR-éS reader, The INSPECT will scan the board when
the SCAN label is flagged, Thz operator places the.
transparent schematic overlay in the holder. The com-
ponent difference detected by the scan routine will ba
dispiayed behind the appropriate component symbol; This

display will continue until the EXIT label iz flagged,

2.3 - Display and Modificétion of Profile Information .

2. 351

The CHANGE label of Format #1 initiates a routine which
'glves the operator the capability to modify the gain set
or component designation, radiation level and radiation

tolerance. of any component already in the profile, After

10 26 -



2.3.2

2.3, 3
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the operator flags the CHANGE label, the current gain
set for that profile is displayed. At this time the
gain set is redefined and the TRANS label is flagged.
The opsrator now types the designation of the com-
ponent to be changed, The parameters assoCiated with
that de31gnatlon are displayed and a flag on a para—‘
meter label will allow the operater to redefine that

parameter. When finished with that component, the

TRANS 1abel is flagged and the next designation can

ke entered, When all changes are complete the EXIT
label is Flageed. |

The standard profile can be generated using the change
routine, The operator proceeds as above,-entering the
stardard profile radiation levels and tTolerances. This
process assumes that the target pdsition coding-of

paragraph 2,1 has been completed,

Deleting components from the profile can ?e-accomplished
simply by flagging the DZILETE label of Format #1, The
operator enters the.éomponent designation and that
component data is erased. Deleting more components
requires flagging the DELETE label before each desig-

nation entry.

Adding components is accomplished by flagging the ADD

iabel of Form #1. This procedure is the same as the

1]. : - ___027__
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component input and schematic input operations of

paragraphs 2.1 and 2.2,

Other fearures are the PINCH labzl, which will punch a
complete profile tape when flagged: The LOAD label,

which will load a complete profile tape when flagged;

The TTY labsl, which will allow use‘of the teletype as

in the old INSPECT software; The PRINT latel, which
will print the profile information, if flagged in

Format #1 or the component difference results of the

scan routine if flagged in Format #2.

FUWNCTIONAL DESCRIPTION

This section states the major problems encountered in

fulfilling the requirements of the NASA Display Subsystem

Contract INAS8-28436 and the philosophy behind their probable |

solution. The considerations of this sectlon specified the

operation” described in Section 2.

The major areas of concern are:

1. Correlating physical position on CRT to position
on the P,C. board. - | ;

2. Leocating the position of a component on the trans-
parent overlay with the light pen,

3, Tolerances and requiremwents on both the layout

overlay and the schematic overlay.

12 -
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4, M=chanical problems associated with interfacing
the transparent overlay to the display.
5, Communication betwsen the display 1ight pen and
kavboard and the-SéC-IZ.
6, Calibration of deflection circuits in the CRT.
7. Problems of data input and ocutput in terms of

sof tware,

The correlation of positions on the CRT to the positions

on the P,C, board is a function of the display characteristics
and the opsrating requirverents of the INSPECT, The INSPeCT
has a maximum card size of 8" by 12" and uses a .05" window,
i,e., components must be located to LO5" accuraéy. The
IDIgraph display has a variable usable arca (optimum is low
square) with 1024 resolution elements in both X and Y, If
the usablé area is expandad to 10.24” square, then in 10"
of CRT distance there will bz 1000 resolution elements,

or 5 resolution elements over,05" of CRT distance., This
means that e#ery fifth resolution element will correspond

to a particular window of the INSPECT, i.e. position on

the P.C. board, Considerations that led to Format #1 are

the 8" maximum dimension of the INSPECT and the 10*
maximunm dimension of the display. Format #1 uses a
maximum card size of 8" x 10", When scaling is used,
every tenth, twentieth or fortieth element is used instead
of évery fifth,

- 29~
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Locating a particular point with the light pen poses a
problem because the light psn must see an i1luminated
point, It then makes available the address (in the
refresh memory) of the word that lit that point. The
computer uses this address to determine vhich resolution
element was illuminated, Becauss thé resolutidn of the
light pen is .1" diameter, itkwas decided to use the
following tracking approach to locate points.
A 3 x 3 dot grid with ,05" spacing between dots is
displayed. A light pen hit on any of the periphery
dots of this grid will cause a new grid to be displayed
with the ceﬁter dot of the grid at ths resolution
“element of the light pen hit, As the light pen is
moved, this'grid will track to the component of interest,
The computer has the resolution element address of the

center dot and therefore the position of the component.

Tolerances and requirements of the layout overlay are
shown in Figure 6a. Tolerances and requirements of the
schematic overlay are shown in Figure 6b. In addition

to Figure 6b the schematic overlay drawing should provide

at least .4" spacing between component centers in the

horizontal direction and ,2" spacing in the vertical
direction. Lines on both overlays should be no greater

than 01" thick,
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The mechanical interfacing problem of the transparent
overlays has not bzen solved as of this time. The next

monthly report to NASA should contain this solution,

The communication probiem between the SPC-12 and the
display equipment is caused by the fact that the display
keyboard is a peripheral to the display and is not directly
accessible to the SPC-12, Therefore, data from the key-
board must be entered into the display refresh memory and .
then transferred to the SPC-12, The light pen, however,

is on line with the computer, It can b2 used to call
routines and control operatioﬁs {as outlined in'Seqtion 2),

better than the keyboard.

in all CRT displgy systems there is some drift in the
deflection circuits causing drift in positioning of points
on the CRT., A calibration aid to corrsct for'thié drift

is incorporated in both transparent overlays. The |
procedures is to simply align the boardef marks of the
OVerléy with the boarder marks displayed in the appropriate
format, using the horiéontal and vertical controls on the

display.

When considering software, the question of controlling the
INSPECT through the display is foremost, Due to the

nature and operation of the display, the existing INSPLCT -

s -3
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‘software would be éumbersomé when inputting and changiﬁg
data. To make the display simple to use, the existing
software will bz rewritten in the fbllowing areas:
1. Input data in random order.
2. inputlschematic symbol position data.
3, Change any paramete2r except X and Y componant
locations. |
4, Add omitted components,.
5. Delete components; if necessary.
6. Punch and Load profile tapes containing schematic
symbol data.
7. Interface the WNSPeCT package to_provide control
to either the display exscutive or tha'TTY'executive;
The software which will concern the display only and |
which requires writing from scratch is as follows:
1. Displa& 1/0 package
2. Light pen interrupt processor
3, Cursor manipulation package
4, Grid generétor with scaling compensation
5. Various output control routines for particular

messages and component data

16 '-32%
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4.0 SOFTWARE DESCRIPTION

New software for the NASA Display Subsystem will bs
és listed in Table 1 and existing INSPECT routines that will
need some reorganization are shown in Table 2, The flow
chart of Figures 3 shows the basic logic and organization of
the display softwars., The following is a description of

this basic logic.

4,1 Initializing

- When power 1is turnéd on, the automatic restart feature
of the SPC-12 exécutes the display executive, The first
‘operation is to output Format #1 (Figure i) to the display,
using the display output rcutine., The 1ighf pen interruptl
routinelwhEn flagged, initiates the display inéut routine
which readsAthe 12 bit of the memory address register. The
‘display executive then decides what was called, (Ihe
address of the refresh memory corresponds to a label on
the screen, By khowing ﬁhe address, the comﬁuter knows

the label).

4,2 Companent Data Input
On entry into the component input routine, the cursor
move subroutine puts the cursor on the character space

following the scale label, The light pen interrupt

17 - 33-
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routine searches for an LPF, The dperator now types the
scale (1, 2, 4, 8) on the display keyboard., When the
opDrator is . satisfied with the valwe, he flags the gain
set label and enters the galﬁ set through the keyboard.
When the operator is satisfied with this valus, he flags
the transmit label with the light pen, (NOT£: If the
operator should type the wrong value for any parameter,

he flags that parameter label with the 1ight pen and
reenters the correct value),

The dot generator réutine places a 3 x 3 grid on the
screen with fhe center (mdre intense) dot defining the
address of interest to the computer, The operator places
the light pen on the grid and moves toward the Component
of interest. The grid generating routine places a new
grid on each LPF with the center at the previoulePF
address. When the center of the grid is at the point

of interest, the operator flags the transmit label. The
input control routine decides whether the LPF was a
transmit or a requast for a new 3 x 3 erid. If transmit
was flagged, the X and Y position is s:ored and displéyed'
through the display output routine,

All previously defined components are marked on the screen
by the component display routine. The cursor move routine
is calied on to position the cursor on the character

following tha component designation labal. The light pen

__:35L__
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interrupt routine now looks for an LPF. The operator

can input.3characters through thz display keyboard, If

the next LPF is on a parameter label, the cursor will be
positionad so that. parameter can be typed in, The transmit
LPF will cause the defined paramsters to be stored in the
SPC-12, The component 1ocation routine is re-entered to
define the next component.. If the exit labzl is flagged,
control is transferred to the schematic input routine.

Data is stored by the INSPECT routin=s in the appropriate

sectors of memory.

Schematic Data Input

On entry into the schematic¢ input routine, the format

of Figure 2 is displayed, A 3 x 3 dot grid is generated

~as in the component location routine, The operator moves

the 1light pen to the schematic symbol and flags the
trangmit 1abel, At this time the cursor move routine
places the curéor so that the component designation can

bz entered and thes LPI routine is executed., A flag on

the designation label allows thé designation to be retyped,
A flag on transmit label stores ths data and re-entérs the
symbol location routinz, An exit flég returﬁs control to
the display executive. Designation parémeters are used to
referance schematic symbol locations to component error
output, After each locating, all located symbols are
marked for operator reference.

-35_
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4.4 Scan
On entry into the scan routine, Format #2 is displayad,
The INSPECT scan routine collects data, The component
difference routine of the INSPEICT software calculates
the component deviation, then calls the display section,
The error data 1is correlated with symbsl location data.
then displayed. All components are héndled in the same
way., When all data is out, the light pen interrupt
routine waits for a label flag. The print labza1l causes
error data to bs ﬁut'out cn the teletype. The exit label

returns control to the executive which erases scan output,

4,5 Punch and Load
| The profile taps will contain two additional blocks over
the old INSPiZCT System, Thes2 blocks will éontaiﬁ the
symbol locations associated with the schemaﬁic errot
display. The punch and load routines simply pass the
nunber of characters and the starting memory address to

the General Automation utility routine,

4,6 Change
The change routine will allow the operator to make changes
to any of the component parameters., When the change labtel
is flagged, the cursor move routiné enables the operator

to enter the componsnt designétion. . The component parareters

20 -36-



4,7

© NASA DISPLAY
NAS8-28436
4/72 '

are displayed at this time, A 1ight pen flag on any of

the labels except X and Y will allow thz operator to

‘retype that parameter., When transmit is flagged, the

routine will move to input the next designation, At
this point of board definition the X and Y coordinates

should be right, This routine allows fast defiﬁing of

parameters after zero level has been entered, Redefining

schematic symbol data will not be nscessary, since this

is only used to set up the symbol position table,

Add

The add routine enters the component input routine without
resetting memory and compenent counters., Exit is direct

to the schematic'input routine so this identification will

not be overlooked,

Dalete

On entry into the delete routins, the cursor is located
so that component designation can be entered, The
bperator types the component location and flags the
transmit label, This eliminates all data about that

componeant,

Print

The print routine prints all standard profile data on
the teletype for hardcopy records, 1f the print routine isv
flagged immediately after the scan routine; the error data

will be printed on the teletype.’
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5.0 HARDWARE DESCRIPTION .

Hardware to bz added to ths INSPECT for the NASA Display
Suhsysteﬁ will inciude: |
1. 4K of SPC-12 computer memory
2. Information Displays IDIGraf with keyboard,
light pen, memory address option, 2000
character additional memory, and protected
fields option.
3. A parallel interface as described below.
The parallel_intefface requires the following contfol
signals to and from the display: -
. Control Signals from Display: 1. Send next word - goes to é

Togical "0" when the IDIgrat
can accept a data word.

2. Transmit next wvord - goes to
a logical "0" when a
character is available on
the output.

Control Signals to Display: 3. Data ready - must go to a
Togical "0" when a
character is available on
the input, - :

4, Acknowledge - must go to a
logical "0" when the
transmitted character is
accepted,

5. Master clear - goes to loazical
"0" to clear refresh memory

The interface will consist of an eight-bit register for
output from the computer, a twelve-bit register for input to

the computer,  a General Automation "F,I.T.™ to provide

22 . _3g-
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hardware contrnl to the computer and interruptllogic to
distinguish begtween radiometer, display 1/0 or 1ight en
interrupts, Filgure 4 gives the interface schematic. Note
that the display has a 12-bit memory address register and
an 8-bit data output register supply data to the computer.

These are "wire OR.ed" into one 12-bit cable to the interface

Description

Data Output from the SPC-12

When the display 1/0 routine is initiated, a DCPO-
is generated by the FIT; This will inhibit interrupt coning
from the radiometer or the light pen and enable interrupts
from the display 1/0. To output data the program wiil walt
for an interrupt from the SEND NEXT WORD liﬁe of‘the display.
On receipt the program will send ths data word of interest
to the I/0 bus and cause the FIT to generate a gtrobe pulsé
which will load the Y/0 bus data into an output regisfer.
(Tnis opefation is identical to that which loads .the DAC
buffers used in powex supply control, ) The strobe will
jnitiate a delaying one-shot that strobss the DATA RzADY llne
of the display., This moves the contents of the output -
register into the display. 'Ah:additional gate is suppiied

to prevent this data from being strobed to the radiometer,

Data Input to the SPC-12

‘Refresh memory data coming into the SPC-12 is loaded

-3q-
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into an input register by a strobe from the TRANSMIT NEXT
WORD line of the display. This line also generates an
interrupt to the SPC-12, The program will execute an input
stateﬁent causing a strobs to b2 sent to the input gates,
Data is transferred, This strobs is also sent to the
ACKNOWLEDGE line of the display. An additional gate is
needed to inhibit the input gates of the INSPzCT I/0
interface.

When light pen,.memory address information is iequired,
the light pen flag routine sends a DC P2-puise to the
interrupt logic, .This will inhibit the radiometer and
display I/0 interrupts and enable the 1light pen to interrupt,
On receipt of fhe LIGHT PEN FLAG signal, the routiﬁe will
generate a LIGHT PEN ACKNOWLEDGE pulse, This causes the
12-bit memory address to be gated to thes output, Memory
address iﬁformation ié bréugﬁt in-by thé sarme ﬁetﬁod.as |
refresh memory data,

Wosn I/0 with the radiometer is necessary, a DC Pl-
pulse is generated by the FIT to inhibit all display interrupts

and enable the radiomster interrupts,

_ o -
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NEW SOFTWARE FOR DISPLAY

Memorv for Storaze

Schematic

Formats

Routines
Light Pen Interrupt

Cursor Lorvate & Move

Exec, time - 1, Normal 12ms

2. Worst case 1,2s

Display Exec,
Display I/0
Dot Gen=zrator
Exac, Time - 9ms/grid
Cal. Cursor & Input Para.
Load & Punch
Comp, Control & Store
.Schematic-Cbﬁtrol
.Scan
ADD
DELETE
CHANGE
PRINT
'DISPLAY LOCATED ITEMS

25

TOTAL

Mamory Reguiremenls

767

300

40
100

125
115
300

120
25
100
150
150
25
50
- 30
100
100

2,618
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TABLE I1I ,

TNSPECT SQFTWARE REWRITA
ROUTINES
Error Type-out
Error Calculations
Input Routine
TTY Ex=e,
Dalete

,-QZQ -
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Deste _ .

EXIT PRINT FRANS,

Fle, *# 2.
FORMAT =2,
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PROGRESS ON DISPLAY SUBSYSTaM TO DATH

1. As stated in the last monthly report, the display
software was to have been nearly completed in the pariod
covered by this report, This task-is approximately 75%

complete and on‘schedule.

2. The debugging of the INSPECT software rewrite is
approximately 50% complete and slightly behind schedule,
This aspect of the progranm is being held up by the

IDIgraph display late delivery.
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I11. INDICATION OF CURRENT PROBLEMS WHICH MAY TMPEDE PuuFDR1A§C£
' AND PROPOSED CORRECTIVE ACTION

. The délay in shipment of the display terminal to us from
Information Displays, Inec, continuss to be the only item of
current concern in this category, Signetics Memory Systems
Compaﬁy in California is in the process of a make-up
production cycle to yield the remaining type of memory chip
required by Information Displays Ine. to enable them to
begin final testing on the display terminal, Signstics Inc,
has scheduled shiﬁment cf this memory chip to IDI for early
during the week of May 19, If this schedule is realized, we

gxpect IDI to bz able to make shipment to.us by May 31.

Although this situation.remains a definite concern as
a possible cause for delay of contract, it is still too soon
to be certain., We should have a batter basis for a more
definite .opinion by the time the next monthly progress report

is written,

.
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ITI, WORK TO Bi& PERFTORMED DURIWG-THE NEXT REPORTING PERIOD

1, Finishing up the INSPACT sof tware debugging.
2. Assemble and debug the display interface,

3. Begin display software deﬁugging,

It should be noted that progress at this point depends

on the delivery of the IDIgraph.
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IV, N&W TECHNOLOGY

Thexre has bsen no new technology davalored in the perilod

coverad by this report,
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J. PROGRESS ON DISPLAY STRSYSTRM TO DATE

1. The Display Subsvstem software writing has been

completed, This jtem is on schedule,

2., The INSPECT saftware is approkimately 75% debugged.

The hold-up in this area is thea late delivery of the IDIgraf,

3. The Display Interface debug also is held up by the

late delivery of . the TDIgraf,

&, The Display Software debug area is completely
dependent on the delivery of ths IDIgraf and is behind

schedule,

s
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TI. INDICATION OF CURRENT PROBLEMS WHICH MAY TMPEDE
PERFORMANCE, AND PROPOSED CORRECTIVE ACTION

The only item of current concern in this category
remains to bz the delivery‘of the Display Terminal to us from
Information Displays, Inc., As previously reported, the
canse for delay has been that Information ﬁisplays, Inc, was
unable to get shipment of critical memory chip components,
due to production difficulties exparienced by their suoplier,
Signetics Memory Systems, Inc, Early during the week of June 9,
the last required irtem of these mamory chips was receilved at
~Information Displays, Inc., and we are now informed that the
Display Terminal is asseﬁbled and in the process of final
testing and debugging, TDI has promised shipment to us by

June 16 from Mr, Kisco, New York,

Although this delay places us in a ciroumstance of dise
advantage regarding our delivery schedule, it is felr that
there is reasonable possibilitv that we can still meet the
original contract dzlivery date. After we have the Display
Terminal in our facility to work with, a more educated

opinion will be possible regarding our delivery date cépability,

(3~



NASA DISPLAY
NASR-28436
6/72

TIT. WORK TO BE PFRFORMED DURING THE NEXT REPORTING PERTON

A1l aveas of work that are behind schedule from The
last reportingz period will be performed as soon as nossihle,
These include:

i, Finishing up fhe INSPECT software debnus,

7. Debue of the Displayv interfanes

3. Begin Display software dabuz.

In addition, items to be worked on during the next
reoorting period are:
1. Compdlete system debug,

2. Preparation of overlays.

Tt should be noted that nrogress on all the above

work areas depend on the deliverv date of tha IDIgrafys
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TV, NEW TECHNCLOGY

There has besn nn naw technology devaloped in the

narind covered by this report.
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I. PROGRESS ON DISPLAY SUBSYSTEM TO DATE
Initial assembly of the Display Subsystem software has been
‘accomplished and areas requiring slight modifications have been

determined.

The IDIgraf was delivered on July 6, 1972, As a result, no

progress was made in areas outlined in the last report datred June 12, 1972,
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II. INDICATION O CURRENT PROBLEMS WHICH MAY IMPEDE
PERFORMANCE, AND PROPOSED CORRECTIVE ACTION

The Display Termiﬁal, which we had noted in the previous |
reports as an overdue, ;autside vendor item, was delivered to our
plant on July 6, 19:?2. Due to the long delay in delivery of this
item, we requested a contract amendment to extend our delivery
due date to October 31, 1972, Tflis request was granted.

We are not aware of any problems which may immpede performance. .
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III. WORK TO BE PERFORMED DURING THE NEXT REPORTING
PERIOD

Work will be done on program areas in the sequence listed below
in the next reporting period:

1. Display interface debug.

2. Intermediate assemblies of Display software,

3. Begin Display software debug.

Preparation of overlays and mechanical interface,

»

8]

INSPECT software debug.

A copy of the revised schedule is included in this report.
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IV. NEW TECHNOLOGY

There has been no new technology developed in the period

covered by this report.
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1. PROGRESS ON DISPLAY SUBSYSTEM TO DATE

After performing the following steps:

];. Display interface debug;

2. Intermediate assemblies of display software;

3. Begin display software debug;
as outlined in the last monthly report, the IDIgraf display terminal
showed major problems as stated in Section II of this report. As a

result, no further progress was made.
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II. INDICATION OF CURRENT PROBLEMS WHICH MAY IMPEDE
PERFORMANCE, AND PROPOSED CORRECTIVE ACTION

We have expefienced serious problems with Information Displays Inc.
and the display terminal which they shipped to us intended for use on this
NASA contract. We feel that this particular display terminal is unacceptable
and that we should return it to IDI and select a suitable display from énother
manufacturer, subject to the appﬁ-oval of NASA,

.This conclusion was reached because of the following reasouns:

1. Poor delivery and communication performance on the part of
IDI during the experience of this order.
2. Inherent component and operational defects in the new unit.
3. ViSua_l distortion characteristic in this diSplay-terminal.
4. a. Poor documentation in that which was furnished.
b. .Lack of standard docurmentation which should accompany
equipment in this category. |

c. Poor warranty policy.

Summary

1. Poor Past Performance

Past performance of IDI concerning this IDIgraf display terminal has

been very poor. On September 2, 1971 our letler of intent to purchase an

....76..
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I11. INDICATION OF CURRENT PROBLEMSl {CONT'D)

IDIgraf display terminal was sent to IDI. On January 20, 1972 the letter
of intent was reaffirmed and a delivery date of April 7, 1972 was promised
by IDI, On February 25, 1972 our formal purchase order £480 was sent
to IDI. On March 9, 1972 IDI informed us that delivery would be delayed
to April 21, 1972, On Aprﬂ 6,. 1972, IDI notified us that deiiverf would |
be delayed to June 9, 1972, Delivery was finally made on July 6, 1972.
During this four-month period, we found it necessary for us to be the
constant initator of communications with IDI, in order to keep informed

of the status of this delay situ'zlttion. Eventually, it became necéssary for

us to reluctantly request a delivery extension on ocur NASA contract,

‘2, Defective - Inoperative Under Normal Conditions

The display delivered was defective. The g‘raphics mode of operation
was not operating under normal conditions. Upon informing IDI of the
problem, IDI said that they do not provide a field warranty service and that
the rate they charge for field service is $300. 00 per day. TIor warranty
service at their plant the freight Both ways would have to be borne by the
customer.

Coincidentally, their field service engineer had just completed a job in

our area and we requested that he come to our plant. His diagnosis was that
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II. INDICATION OF CURRENT PROBLEMS (CONT'D)

this display has some defective mermory chips and a basic heat problermn.
He recommended that we run the display with the sheet metal enclosures
removed to get rid of the heat problem. He would not state verbally or
in writing that IDI would fix this heat problem for sure.. He had also
mentioned that other IDIgraf display pterminals showed similar defects.
Vanzetti Infrared & Cmﬁputer Systems feels this display terminal is not

reliable.

3. Visual Distortion

The IDigraf display terminal does not have the capability of patnting
straight lines over its entire specified usable area. This problem is
inherent in CRT deflection systems and is known as the pincushion effect.
This effect makes the IDIgraf totally unusable for precision location
routines as called for in the NASA contract.

Since IDI had i-nformec? us that their unit would fulfill our application
prior to our ordering, we feel that IDI should have delivered a unit that
would not produce thg pincushion effect. This problem 1is corre;:table.
However, IDI has stated that they will not correct it without being paid

.additional money in the approximate amount of $5,000. 00, and there

would be a substantial delivery delay for the performance of this.
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II. INDICATION OF CURRENT PROBLEMS (CONT'D)

4. Extremely Poor Documentation

Operation and/or Maintenance Manuals were not included. Schematics
are available for analog circuitry, but not for the digital circuitry. There
is no formal warranty from IDI and \Vifhout proper documentation we
could not service this unit. Field failure would mean prohibitive expenses,
resulting from repair bills frqm IDI.

For the abovelreasc}ns Vanzettl Infréred & Computer Systems, Inc. feels -
that the iDigraf display terminal should be returned and the order q_ancellgd,

A new display will be chosen, pending NASA's approval.
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1Il. WORK TO BE PERFORMED DURING THE NEXT REPORTING PERIOD

An engineering change order will be generzted and submitted to NASA
for approval. This change order will include:
1. Specification of a new display terminal that wiil better meet
the NASA contract requirements,.
2. Specification of interface and any other additional equipment. .
3. Specification (_)f additional software rewrite.

4, Revised schedule

A purchase order for equipment will be placed and work started on

additional software as soon as NASA's approval is received.
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IV, NEW TECHNOLOGY

There has been no new technology developed in the peried

covered by this report.
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I. PROGRESS ON DISPLAY SUBSYSTEM TO DATE

A limited amount of- effort was further expended in trying to get
the IDI system to work. The final result was further breakdown of
the electronics, rso that now only a tiny, stationary dot appeafs on
the center of the c. r. ¢, , thch \.vill not respond to any of the keyboard
controls,

As a consequence, several new avenues were Vsurveyed, in order
to find a suitable way to fulfill our contractual commitments,

Final testing of following iter.ns which were added during previous
months: |

A. Non-linear amplifier
B. Shaft encoder
C. Separate electronic console rack

D. Calibration source
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1. MEETING AT MARSHALL SPACE FLIGHT CENTER

Qn September §, 1972, a meeting was held at the offices of the
Quélity-Assurance Branch of NASA-MSFC. Attending the meéting were:
Mr. Leon Hamiter, Branch Chief |
Mr. J.H. Belcher, Jr.

Mr. John Berkebile

The above three individuals were representing NASA,

Dr. Riccardo Vanzetti, representing Vanzetti Infrared
and Computer Systems, Inc.

Several different options and changes were discussed, on ho.w to
meetl the contractual goals and on some new system capabilities that
could be a;dded to it in order to make its operation more comnplete,
easier and faster.

A praposal offering the system changes discussed ét the meeting

will be submitted by Vanzetti Infrared and C:mputer Systems, Inc,
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Ili. PLAN OF WORK FOR NEXT REPORTING PERIOD

Preparation of the proposal mentioned in Section II will be the

next task to be accomplished.

No labor nor material will be charged against the contract for

this task.
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IV, NEW TECHNOLOGY -

" There has been no new technology developed in the period

covered by this report.
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. PROGRESS ON DISPLAY SUBSYSTEM TO DATE

I. SOFTWARE DEVELOPMENT

a.  The addition of Software to rnake the INSPECT SYSTEM Insensitive to
Temperature Gradients between P.C. Card Carriage and detector charmber has been
~completed.

b. The ability to Generate Profiles quickly by entering a Percentage which
will be applied to the component Radiation level previously Scanned has been
completed. This result combined with the Level Scannad make up the P.C. Card
Standard Thermal Signature.

c. The executive and Hard Copy output routines have been rewritten to
accomodate the additional requirements of the Display Subsystem.

2. HARDWARE DEVELOPMENT

a. Specifications for the Graphics Display Terminzal to be supplied by
Princeton Electronic Products Inc. were established. The system was ordered on
January 23, 1973 and a formal confirming Purchase Order was sent out on

February 5, 1973. Delivery is expected within 120 days.

b. The Lenses.for the Television Camera are being selected. The possibility
of using a single Lens with Electronically Driven Zoom capability is being considered.

c. Specifications for the Television Camera are being established.

d. A search is in progress for a Television Camera to Graphics Display
Interface. A Video Mixer with a Bandwidth of 30 MHZ operating at a 1029 Line
Rate is required, but a commercially available Madel hasn't been located yet.
Two rmethods of mixing the required Video Signals are also currently available
in-house but the amount of spacial resolution that is lost using these systems will
have to be determined experimentally. ' :

T
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e.  Recent enhancements to the Signal Processing Circuits of the INSPECT
System have reduced the Systems overall susceptibility to external noise. This
results in improved repeatabilty of the Scanned Data .

. The exact operating procedures and forms of Displaying the output are
being considered. ‘

Dus to the fact that the small size characters (.08" x .16") by the Graphics Terminal
cannot be made visible in the corners of Display Moniter by any State-0Of-The- Art
Technique, the decision to use the normal size characters (.12" X .23") was made. it
is planned to Display one Character on evary component as an indication of its Thermal
Vvalue (Either Absolute or Relative Deuiation from a Standard.) A Graphical Display
is given in the Appendix- showing how this migt took with the worst case component
Density blown up 20 times actual size. The component density used in this Display
was three In-line Diodes .06" x .09" in size spacad 05" apart.

g. The Parallel - to - Serial Interface reguired to connect the display to the

computer was ordered on January 23, 1973 frem General Automation Inc. delivery
is expected in 30 days.

_7/._
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. HHMCATKWJOFCURRENTPHOBLEMS\NHK%%MAYIMPEDEPERFORMANCE
AND PROPOSED CORRECTIVE ACTION.

The list of routines and memary requirements for controlling the INSPECT and Display
Systems in Figure 3, Page 23 of Justification for Engineering change proposal, does

. hot contain a Data Space of 512 words of memory which is required for storing the
X -Y Locations of the components on the Schematic Diagram. This Data area is
required for switching between output Display of companent Layouts and Schematic
Diagrams. Elimination of the Scan Delay and Blink Control routines will save
approximately 300 memory locations. The other 200 locations can be gained by
possibly modularizing some of the Software.
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. WORK TO BE PERFORMED DURING THE NEXT REPORTING PERIOD.

a.  Completion of part of the rewriting of the Scan, Edit, and utility routine
packages. '

b. Orderingvthe Television Camera and Lenses

C, Ordering or designing a Television Camera to Graphic Display System
Interface. ' ‘

d.” Finalize Operating Procedures and the form of the output Display.

e. Select a Dolly Rack for housing all the equipment.

IvV. NEW TECHNOLOGY

There has been no new Technology Developed in the Period covered by this
report. Information concerning work done during this period can be found in
Section | of this report. '

V. . APPENDIX

- 93—



{
' OF

~

4
.
r

; .ﬁl. e

24






\ INFRARED & COMPUTER SYSTEMS, INC.

| I | N J1 ——T e e

607 NEPONSET STREET
CANTON, MASSACHUSETTS 02021
TeLEpHONE (617 B2B-4650

ETGHTH MONTHLY PROZRESS RePORT

DESIGH, TESTING, AND DILIVERY
- QF AN

 INTERACTIVE GRAPHICS DISPLAY SUBSYSTEM

CONTINUATION OF WORK ON CONTRACT HMO. NASB-28436
AFTER APPROVAL OF CONTRACT A&MENDMENT 3/A 2FI?.
COVERIHNG ?ERIOD ﬁHGM: FEBRUARY 6 TO iARCH &, 1973
LIFTHOR: A BRUCE EOQLFES, PROJECT ENGINEER
| DATE CF PURLICATION: MAﬁCH 12, 1973
 PREPARED FOR: ' : : GPO?%” g. MARSHALL SPACE FLIGHT

CALABAME 35812

- 9{,_



MASA DISPLAY

NASB-28436
3/73
MONTELY PROGRES3 REPORT
CONTRACT NASB-20435
SECTIONS
I Progress on Display Subsystem to Date
1T - Indications of currsnt predlems which
may impede performznce and proposesd
corrective action
11T " Work to be performsd during the n=xt
reporting period
IV New Technology
v Appendix I - Configuration Drawihg

- 97~



MASA DISPLAY
MASB-28u36
37713

PROGRESS ON DISPLAY SUBSYSTEM TO DATZ
1. SOFTWARE DEVELOPMENT

a. The executive and hard copy rcutines have been
tested successfully.

b. The scan, edit, and utility routines pazckages
have been rewritten and are currently being tested.

2. HARDWARE DEVELOPMENT

a. The selection of the dolly rack has been delayed
until lenses have been selectzd and the lens to subject
distance determined. Conceptual skefches of the approximate
configuration are presented in Appendix I. The camera
mount will be taken down and reassambled for shipment.

b. Ordering the televisicn camera and lenses has
been postponed. The camera criginalily selected utilizes
a 30mm plubicon tube. The manulzciurer now believes that
a vidicon tube camera may provide vecter resolution at a
. lower cost. He will provide both types for our testlng.
Since dellvery is on an of-tha—sh=2if basis (30 days),
delay in the program 1ls anticipated.

"J

c. A video mixer is currently being designed to
combine the live video from the TV camera with the output
of the graphics display system Tor simultansous viewlng
on the display monitor.

~9F—
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INDICATION OF CURRENT PROBLZ S Wi
B

.CT1

D
PERFORMANCE AND PROPOSED CORR

The addition and deletion of several soliware modules has mads
it difficult to estimate the availability of core memory. The
core memory on the SPC-12 computer is divided inte four blocks
of 2,000 words each. Only the first menory block is cap
of communicating with the other three memory blocks and

currently there appears to be approximately 350 words of

memory available. The input—-output subroutines for the
play system will be resident in nlock one of memory and
enough memory is not available, & major redesign of the
INSPECT software will be reguired.

— 9%?.,
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TII. WORK TO BE PERFORMED DURING THE MEXT REPGRTING PERIOCD

a. Testing of edit software packasge

b. Writing of percent output and level output software
packages.

¢. ‘Partial writing of the display input-output
routines and the monitor output routines pending the
receival of documentation from Princeton Elsctronic
Products Inc. and General Automation Inc.

d. Finalize configuration design and order dolly
racl.

e. Order television camera and lenses.

IV. NEW TECHNOLQOGY

There has becn no new technology develcped in the period covered
by this report. Information concerning work done durlng this
period can be found in Section I.

V. APPENDIX
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PROGRESS ON DISPLAY SUBSYSTEM TO DATE

1, SOFTWARE DEVELOPMENT

a. All software exclusive of the display input-ocutput
routines and the monitor output routines have been written and
tested,

2. HARDWARE DEVELOPMENT

a. The design of the configuration has been finalized
and the dolly rack has been ordered. |

b. The television camera and lenses have been:ordered.
Delivery is expected about April 15,

c. The order of the serial interface to be used to connect
~ the display system to the computer has been cancelled due to slip-
page in delivery. The order of the display system has been
changed to include a parallel interface. A custom parallel inter-
face will be designed in-house. The conversion to a parallel
interface will greatly increase the data transfer rate between the
SPC-12 and the PEP 801. This change will not affect cost or
delivery date. ' '

~ /93~
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II. INDICATION OF CURRENT PROBLEMS WHICH MAY IMPEDE
PERFORMANCE AND PROPOSED CORRECTIVE ACTION

There are no problems at this time which may impede performance
on the program,

__/;17!——



NASA DISPLAY
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3/73

Il WORK TO BE PERFORMED DURING THE NEXT REPORTING
PERIOD

a. Writing of the display input-output routines and monitor
output routines pending the receival of the graphics display
system hardware manual (originaliy promised for early Feb.).

b, Design or purchase of a video mixer for adding the video

input of the graphics generator to the output of the TV camera
for simultaneous viewing on the display monitor.

IV. NEW TECHNQLOGY

There has been no new technology developed in the period covered
by this report. Information concerning work done during this period
can be found in Section I.
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NASA DISPLAY
NASB-28436
5/73

- . PROGRESS ON DISPLAY SUBSYSTEN T0 DATE

1. BSOFTWARE DEVELOPMENT

a. All software for the display system has been
written. Testing of the object program will require
the display System, which is scheduled ror delivery
later this month.

2. HARDWARE DEVELOPMENT

a. Thne television camera has been shipped and
delivery is-expected soon.

b. The parallel interface between the computer
and the display has been design=sd and manufacturing
will start this week. The interface cannot be tested
until the display arrives. '

€. The design of the mechanical Pixtures for
holding the printed circuit cards and schematic
diagrams is being finalized.

d... Delivery of the dolly rack is expected this’
week. : !

-

€. The lenses for the TV camera have been deliverad,
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IT. INDICATION OF CURRENT PROEBLEMS WHICH MAY THPEDE
PERFORMANCE AND PROPOSED CORRECTIVE ACTION

There are no problems at this time which may impede
performance on the program. '
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WORK TO BE PERFORMED DURING THE NEXT REPORTING PERIOD

a. Start of the testing and verification of the software,

b. Design or purchase of a video mixer for simultaneous
viewing of the output of the graphics generator and TV
camera. . -

¢c. Completion of the dssign of the mechanical fixtures
for holding the printed circuit cards and schematic
diagram along with the TV camera stand.

- NEW TECHNOLOGY

There has been no new technology developed in the period
covered by this report. Information concerning work
done during this period can be found in section I.
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I. PROGRESS ON DISPLAY SUBSYSTEM TO DATLE

A, Software Development

1.

Testing of the object program has been delayed
until the computer to display interface is debugged.

B. Hardware Development

1.

The television camera has been received,

The display system has arrived., After Lesting the
system off-line, the following problems have been
observed. ‘

a,. With display system in graphics mode
the cursor creeps downward after
warmup.

b. There are spots on the Lithicon tube,

c. There are vertical lines on the monitor
caused by ringing-in the video.

d. When the cursor is magnified, a second
cursor appears next to the first one.

At this time it does not appear that any of these
problems, once corrected, will interfere with either
the operation of the system or the completion of the
program, ' ‘ .

The computer-display system interface has been assembled.
Debugging the interface will start immediately.

The assembly of the mechanical fixtures for holding
the prinied circuit cards and the tv camera has started.

The dolly rack has been delivered,

The tv camera to graphics display system interface
has been designed.
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II. INDICATION OF CURRENT PROBLEMS WHICH MAY IMPEDE

PERFORMANCE AND PROPQOSED CORRECTIVE ACTION

There are no problems at this time which may impede performance
on this program,

1II, WORK TO BE PERFORMED DURING THE NEXT REPORTING PERIOD

A,

B.

Start of the testing and verification of the software.

'Testing of the computer to display system interface,.

Testing of the tv camera to display system interface.

Assembly of the mechanical fixtures for holding the printed
circuit cards and the tv camera,

IVv. NEW TECHNOLOGY

There has been no new technology developed in the period covered by this
report. Information concerning work done during this period can be found

in Section 1.
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I, Progress On Display Subsystem 1o Date

A. Software Development

1. Testing of the object program is proceeding
on schedule.

B. Hardware Development

1. The computer-display system interface is
operating successfully.

2. A TV camera to graphics display system inter-
face has been purchased. This will combine
the signal from the TV camera with the signal
from the graphics generator to produce one
image which will be displayed on the rmonitor.
Fading hetween the two images is also per-
mitted.

3. Delivery of the mechanical {ixtures for holding.
the printed circuit cards and the TV carnera is
expected shortly.

I, INDICATION OF CURRENT PROBLEMS WHICH MAY IMPEDE
PERFORMANCE AND PROPOSED CORRECTIVE ACTION

There are no problems at this time which may impede performance
on the program. ‘

111, WORK TO BE PERFORMED DURING THE NEXT REPORTING
PERIOD

A. Completion of the Software Development

B. Elimination of Remaining Problems with Graphics
Display Terminal |

1. Vertical lines on monitor caused by ringing
in the video

2. Invalid cursor data ' , - 1/ 7';"
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C. Assembly of the Mechanical Fixtures for Holding the
TV Camera and Printed Circuit Cards

D. Start of the Documentation of the System
E. A preliminary Acceptance Test will Take Place at

Vanzetti Infrared & Computer Systems, Inc,, Canton,
Massachusetts on July 30, 1973

Iv, NEW TECHNOLOGY

There has been no new technology developed in the period covered
by this report. Information concerning work. done during this period
can be found in Section 1,
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