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ABSTRACT The prablem of an applied psychology laborato-
ry is fgced: the solution proposed consists in several
independent intelligent perception stations, usable as stend-
alone terminal or connected with a small personal camputer,
Fossible implementations of the visual and acoustical per-
ception stations are presented: visual and acoustical stimula
of different features can be produced in a programmed way
and reaction times can be easily monitored with micropra-
cessor-based systems which are erfe order cheaper than the
currently used machines.

¥

Introduction H

The advancement of psychological knowledge is strictiy
related to the avallability of newer and finer methods and
instrumentatizn. As far as such methads and instrumentation
for a particular process are at dispesal, better definitions of
"hov" and "when' this process ocours will dorive 1.

The understanding of phenomena depends on the possibi-
lity of freely warking with on independent variable. Exam-
ples of this -statement. can bz found in the acoustical and
visual perception and this psper deals with two degicated
systems which can be easily prageammed by the uzer and
give readily interpretible results.

Requisitac of such apparatuz are the flaxibility, to allow
different tests, the possibility of fuantifying and recording
the resuits, the cheapness 3rd the casiness of use, in crder
to allow possibie applications out of research laboratarics.
Traditional cquipments, as tachistascopes, reaction thners,
audio gererators and sa on do not satisfy fully or partially
the previous requisites and cost not less Lthan 8300 $,

The microcomputer ruvelution has resulted in definiti-

vely gvercoming such drawbacks, since low cost, grectly
flexibie, portable stations can be developed.
Twa different phylosophies have been followed since now in
the rasearch laboratories: a central time-sharing computer
with several peripheral stations (University of Bouldar, 2 )
or several indspendent intcillgent stations (Universities of
Jawa and Florida % ), The epproach followed in this paper
is of the secend type, even if the cornzetion of the stations
between them or to a central computer is always possible
using already impicmented serial lines.

"The reasan of this choice mainly resides in the {act that
the archiiectures develcped are closer to those cnes that
will be of interest for routire applications.

The visual and acgusticals stztions have the following
commen featurss:

- Fach station, ricroprocessar baced, ig indrpendently able
to moniter times and accuracy cf answerg, has a standard

meniter pragram and can use & narmal CRT as interactive.

terminal;
- If higher pmceseing capaltilitiss are needed, a rereonal
camguier {APPLE 1D can be used as terrinal: in this case

higher level languages can be easily used.

The visual peresption station

The visual perception station is a small specializad
videographic terminal, equipped with an application oriented
software and few specific hardwaras features, and has
enough power to be configured as a  stand-alone station,
cannected directly with a printer i recuired. Otherwisa, if
more logical power is neaded, it ia also pussible to connect
the station with a host cornputer. The block diagram and ths
specifications are shown in fig. 1; a 280 CPU, running st 2.5
MiHz, controls every operation of the terminal, by means of
software routines and some specialized paripharal chips.
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Fig. 1 - 1he visual perception station. Videa format:

256x256 pixels - video standard: 64us/line, 50 fields/s, non
interlzced - czvial interface: RS 232e, 300 19200 Baud -
dieplay contral: up to 20 g - timer range: 039999 ms.

The program EPROM and RAM are much more than
presently used, to allow future expansions; in fact, when
configured as a stand-alone station, there may be the need
of storing a substential amount of experimontal data to
process them tefore printing, and also could be desirable to
have mare than one program for performing different
oxpericnces. The /O port is a standard Z80 PIO, and is
actually used to read the status of twa push buttons, Lo
syncronize commands depending on the vertical blanking
titme, and t6 blink the dot currently addressed according to
an external clock. Another line s used to blank the display;
all other lines are not used, and are avsilable for future
expansions, like a small, dedicated keyboard. A multiple
counter-timer, 2 280 CTC, is used as & stop watch {with =
resolution of 1 ps) for measuring external events (push
buttons cicsures) and fer ceunting video frames, i.e. display
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time. An Intel USART, the 8251, is used to communicate
with the host computer or the printer via an RS23IC
interface, and, in the development stage, using a standard
monitor program with a conventional CRT terminal: The
videa section is the most complex part of the machine;
however, the recent availability of powerful but cheap LSI
peripheral chips and the moderate access time required by

* this application bave greatly simplified the implementation

task. A dual-port, 400 ns 8KK-RAM is accessed by the CPU or
by a Motorola 6845 CRT contreller; this chip, altough
designed mainly for character-orientend CRT terminals,
lends well itself to the realization of graphic terminals,
when high speed, hardware graphic primitives are not
needed, and is very cheop {less than 15 §) and readily
available from distributors. The video format is widely

programmable, and interiaced or net interlaced rasters can

be generated; mareover the RAM starting address can be
maodified ‘on-the-fly', to switch instantly from ore page of
display to another. Access contention to the video RAM has
been solved simply by giving always the priority to the CPU;
this approach is justified by the fact that in this application
the CPU never accesses the RAM when the display is
enabled, and thus the visual disturbances caused by the
asynchronous CPU aceesses are not visible.

As far as the software is concerned, a very modular

approach-has been followed and every precaution has been

taken to improve the readatility by other grrorammers, also

if inexperienced, and to allow successive expansions and
modifications. Functionally, Lhe program is partitioned in
five modules: 1) symbol table, where all the physical

addresces are converted in symbal addresses (te free the rest -

of the program from spreific hardware dependance) and the

programming words for. peripheral chips are collected; 2)

initialization routine; 3) main program, with the comrand

recoqnition routine; 4} spacific commands routines; 5) utility

routines, tike multiplieation, binary-to-ASCH conversion ote.
The commands actually implemcnted are the following:

A} cursor addressing (absolute and rzlative);

8} point writing and crasing; ’

C) veetar plotting and rectangular area filling;

D} display lead and dump by the serial port;

E) display control: on/off, time display (max 9999 frames);

F) timer cantrol: push button activity.

This set of commands is ariented to the use with an external

computer, like an APPLE; however, it is quite easy to write

a specific experience program, using the commands as

macro instructions, and store it in firmware in the station.

The acoustical perception station

The acoustical perception station can generate either
sinusoidal signals or phrases aiready recardzd.

A micraprocessor based board controls an hardware set-
up {fig. 2) which is divided in twc parts. The first part
consists in a voltage controlled oscillator which can genera-
te tones between 20 and 20,000 Hz, of lenght between ! and
10,020 ms and of amplitude between 0 and 59 d8.

The features of the tone can be "single-frequency™ or
programmable, for instance as "swepl frequency”™. The use of
rccorder is required in order to present predetermined
sounds or phrases to people under exzmination,

A two-track recorder with remote contral is used,
where a track contains the phrases or the sounds of interest

and the other track gives the coded markers which lead the

microcomputer in the research of the programmed acousti-
cal stimulus.
The whole system, as in the case of the visual station,

can be connected with a commercial CRT terminal or to a
host computer, if more logic power is needed. The emission
of the programmed scoustical stimulus causes the people
under examination to do some actions, thus obtaining the
reaction time tao the particular excitation.

The results can be loaded in the host-computer or
displayed on a CRT or a printer. As in the case of the visual
station, the ROM and RAM already implemented on the the
board ure not fully used; in order to allow the inplementa-
tion of user programs.
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fig. 2 - Tha accustical pereeption station. i

CONCLUSIONS

A possible approseh to a low-cost high performance
spplied psycholoyy lahoratcory is presented.

The phylosophy ~ of Lhe whole desiun is to develop
stations which are, at the samz time, programmable by the
user fur ressarch tasks and easily transformable to arrive to
a firmware impiemantation for routine applications.

An easy-to-use hardwore s glso realized for the
measurement of reaction time, which consists in a very
simplo kevboard. .

Further developments af this ressarch program will be
the experimental choice of the mast meaningful experirments
which will be implemented in firmware for use out of

research labaratories,
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