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Introduction of optical touch panels for psychological experiments using animals
Ryuzaburo NAKATA, Yasuo NAGASAKA, Yoshihisa OSADA (Rikkyo University)

Recently touch panels have appeared in our daily lives, for example ticket machines
or cash dispensers. They are also useful for psychological experiments when presenting
stimuli on displays. They are especially suitable for experiments using animals. By
using a touch panel we can easily get a response from animals and reduce the days for
training. Five different systems are used in touch panels and they have different
characteristic. Among these systems, we chose the optical touch panel because they are
most useful for laboratory use. Since the control programs were written in the C
programming language, it is easy to modify the data processing even for a beginner in
computer programming. For experiments, the spatio-temporal resolutions of touch
panel are 40 ms per scan and 3 mm per point. This is quite sufficient for experimental
purpose.
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List.1 w—R3=—F “carrolTouch. h™

/* aarrol | Toush b */

/= struct =/
typedef struet [
doubia  Xa:
int LB
double Ya:
int Yb:
}sloef:

/* prototypes =/

void dump(char *buf, int len):
int CT_OpeninitSerialPortivoid):
int do_SendBreak (int) .

int comSend (char *buf, int fen):

int comfecy (unsigned char sbuf, int len, int wait):

int CT_AutoMegotiation(void):
sCoef CT_Calibrationivaid):
int OT_Clear (void) .

int CT_SendON {void} .

int CT_SendOFF (void):

int CT_SetModes (int):

imt CT_MeasureON{void):

int CT_MeasureQFF {void) :
Point CT_ReadfY{void) :

int CT_Close {void) ;

int checkStatus {(void) :
void CT_CheckStatus (void) :

/= definitions/
Hdefine TOUCH
Hdefine TRACKING
#define CONT INUOUS
#define RELEASE

e

#define TICKS 16

List.2 w—A3—F “carroliToush ¢”

/% carrol | Touch. ¢ */

#include <0SUtils h»
#include <Serial. h»
#inolude <stdio. h:
#include <string h>
#include “carroliTouch. h”

fdefine cnvia)  {(a)<0x207".": {a))

static short glutRefNum:
static short gloRefNum:
wnsigned long *gFinalTicks:

int gSerialStatus=0;

int CT_OpeninitSerialPort (vaid)
f

int error=).

A Open serial driver

it (OpenDriver ("¥p. ADut”, &gOutRethum)) [
printf{"error in opening QUT¥n") :
return 1.

H

if {OpenDriver ("¥p, Aln”. &ginRefMum)) {
printf{"error in opening QUT¥N") ;
return Z;

}

error=0:

K L0 (g0utRefNum) ©

Ki | 110 (gnRefNum) ;

/f Initialize serial driver

£ with 9600bps, data 8bit, stopbit 1, noParity

if (SerReset (g0utRefum. baudd800 + dstaB + stopl0 + noParity)) |
printfi"error in init terminal¥n”):

return 3

raturn error:

int CT_AutoMegotiation (void)

{
char sendBuffar{1];
unsigned char getBuffer[1]:

long delay:
int len;
int i;

do_SendBreak (400) .
delay = 500/TICKS:
Delay(delay, gFinalTicks);

delay = 100/TICKS:
sprintf (sendBuffer, “%¢”, 130

for (i=0; i<6; i++} |

comSend (sendBuffer, strien(sendBuffer)):

Delay(delay. gFinalTicks):

— 38 —



delay = 300/TICKS:

sendBuffer [0] = “¥xdc .

fen = comSend (sendBuffer. 1/estrlen(sendBuffer)*/). /¢ reset o/

ifllen '= Dprintf("error in CT_AutoNegotiationl send %d bytes¥n™, len):
Delayidelay, gFinalTicks):

delay = 100/TICKS:

sendBuffer [0] = "¥x33":

len = comSend (sendBuffar, 1/+strlen(sendBuffer)*/); /+ request status «/
if(len 1= Vprintf ("error in CT_AutoNegotiation? send %d bytes¥n”, len):
Delay (delay, gFinalTicks):

sendBuffer [0] = “¥xdd' .

fen = comSend (sendBuffer, 1/#strlenisendBufferi®/). /¢ transaction on =/
if (len 1= Viprintf ("error in CT_AutoNegotiationd send %d bytes¥n™, len):
Delay(delay, gFinalTicks):

petBuffer [0] = 0"
while (getBuffer (0] 1= 255 feffw/) [
iT{comRecy (getButfer, 1, delay))
printf (“AutoNegotiation, .. %x receivedkn”, getBuffer([0]):

sendBuffer [0 = "¥x32':

len = comSend (sendBuffer, 1/estrien(sendBuffer)®/): /o status report #/
if(len '= Vprintf "error in CT_AutoNegotiationd send %d bytes¥n”, len):
Delay(delay, gFinalTicks):

getBuffer(0] = 07

while (getBuffer [0] I= 255 /effe/) |
if (conRecy (getBuffor, 1. delay))
printf(“Status... %x received¥n”, getBuffer([0]):

getBuffer[0] = "0°:
for{i=0: i<10; v} |
if (comRecy (getBuffer. 1, delay))
printf("After Negotiation... %x received¥n”, getBuffer[0]):

sendBuffer [0] = '¥udd' :
comSend (sendBuffer, strienisendBuffer)):/+ transaction offe/

Delay (dalay, gFinalTicks):
gSerialStatus=1;
return 0,

int CT_Clear (vaid)

long delay:
char sendBuffer[1]:

delay = 50/TICKS:
sendBuffer [0] = "¥x3d .

£ dBuffer, 1/#strl dBuffer)#/): /% clear CT buffers/
Delay(delay, gFinalTicks):
return 0:

int CT_SendON(void)

long delay.
char sendBuffer[1):
long len:

delay = S0/TICKS:

sendBuffer [0] = "¥xdd" .

I dBuffer, 1/estrien(sendBuffer)s/). /+ transaction on =/
if{len I= Vprintf("error in CT_SendON got %d bytes¥n™, len):

Delay (delay, gFinalTicks):

return 0:

int CT_SendOFF (void)

{

fong delay.
char sendBuffer[1]:
long len:

delay = 50,/TICKS:

sandBuffer [0] = '¥xdd';

len=comSend (sendBuffer, 1/strien(sendBuffer)+/): /+ transaction off #/
ifilen 1= Dprintf ("error in CT_Send0FF¥n") ©

Delay(delay, gFinalTicks):

raturn 0;

int CT_NeasureOM{void)

1

long delay:
char sendBuffer [1]:
long len:

delay = S50/TICKS:

sendBuffer [0] = "¥xZa':

len = comSend (sendBuffer, 1/wstrien(sendBuffer)»/}: /+ scan on +/
if(len '= DprintfCerror in CT_MeasureON got 5d bytes¥n™. len):
Delay(delay. gFinalTicks):

int CT_MeasurelfF (void)

{

long delay.
char sendBuffer[1]:
long len:

delay = S0/TICKS:

sendBuffer [0] = "¥x2b" .

len = comSend (sendBuffar. 1/#strlen{sendBuffer)®/): /¢ scan off »/
if(len I= Nprintf("arror in CT_MeasureOFF¥n") :

Delay(delay, gFinalTicks):

return 0;

int CT_SstModes (int mode)

[

mades/

modes/

leng delay:
char sendBuffer [1];
long len:

delay = 100/TICKS:
sendBuffer [0] = "¥x23'
len = comSend (sendBuffer, 1/sstrien(sendBufferi+/). /¢ coordination report

if{len 1= Dprintf("error in CT_SstModes send %d bytes¥n™, len):
Delay idelay, gFinalTicks):

ifimode == TOUCH)

sendBuffer [0] = "Wx2§':
else if (mode == TRACKING)

sendBuffer [0] = "¥x26":
else if(mode = CONTINUOUS)

sendBuffer (0] = "wx27':
else if (node == RELEASE}

sendBuffer [0] = "¥x28":
alse

sendBuffer (0] = "Wx28':
len = comSend(sendBuffer. 1/estrlen(sendBuffer)s/). /o endpoint report

if(len != 1)printf ("error in CT_SetModes? send %d bytes¥n”, len):
Delay(delay, gFinalTicks):



return 0:

void CT_CheckStatus (void)

char sendBuffer [1]:
unzsigned char getBuffor(1]:
int delay:

delay = 100/TICKS:
sendBuffer [0] = %32’ :

conSend (sendBuffar, strien(sendBuffer)). /+ status report #+/

Delayidalay, gFinalTicks).

getBuffer (0] = '0°;
whi la(getBuffer [0] 1= 255 /effe/}|
if (comBecy (getBuffer, 1, delay))

printf (“Status, .. %x received¥n”, getBuffer[0]):

Point CT_ReadX¥ (void}

1

Point theXy:

unsigned char getBuffer[1]:
unsigned char xyData(2]:
long delay.

int len:

delay = 100/TICKS:
thelY.h = 0.
theXY.v = 0.

getBuffer[0] = "0 :
Ien=comflecy (getBuffer, 1. delay):

iflgetBuffer (0] == "0'){
return theXY. /% no data =/
)

else i f(getBuffer [0] == 252/«fes/] [ /= error data =/

whi le(getBuffor [0] != 265 /effe/) |
confecy (getBuffer, 1, dalay):
)
return theXY:
I
else if (getBuffer [0] == 254/ +fav/) | /% xy data #/
comRecy (xyData, 2, delay):
while (getBuffer (0] |= 255 /«ffs/)
conRecy (getBuffer, 1, delay):
theXY.h = xyData[0]:
thekY. v = xyData[1]:

return theky:
1
raturn theXY:

int CT_Close(void)

i

0SErr  err:
long delay:
char sendBuffer(1):

delay = 200/TICKS:

sendBuffer (0] = "¥xdc :

conSend (sendBuf fer, strlen(sendBuffer)): /v reset »/
Delayidelay, gFinalTicks):

Kil 110 (g0utRefium) -
Kil 110 (ginRefMum) :

if (ClosaDriver (gutRefium) ) |

printf{"error in closing QUT¥R") .
return false:

if (Cloger iver (gInRefNun) ) {

primtf{"error in closing IN¥n"™):
return false:

raturn false:

int comSend (char *wuf, int len)

1

long length;
OSErr err:

length = len:
if{ arr = FSHrite(gOutRefNus, dlength, buf)){

printf("error in comSend code: Xd¥n®, err):
return 0;

return length:

int comRecy (unsigned char wbuf, int len, int wait)

{

long delay:

fong I,

length = 0:

OSErr err:

delay = wait:
while(len > 0} {

err = SerGetBuf (ginRefium, &1):
itlerrdprintf"error in SerGetBuf¥n™) .
il > o
ifl > lem [
I = len:
I
err = FSRead (ginRefium, 31, buf):
iflerr)
printf("arror occured in FSRead, %d¥n”, err):
break:
|
buf += |}
len ~= |}
length += |!

else|
Delay(delay, gFinalTicks):

break:
I
b
return length:
1
int checkStatus (void)
{
OSErr  err:
SerStaRec status:
if(SerStatus (glnRefium, Sstatus))
printf ("error occured in SerStaRec¥n”):
return true:
1

int do_SendBreak (int delay2)

USErr

Brr:



1

lang  dalay.
delay = delay2/TICKS:

if (SerSetBrk (glutRefNum)) |
printf ("error in sending break¥n®) .
return false:

I

printf (“Sending break...¥n"):

Delay(delay. gFinalTicks):

iflerr = SerClrBrk (gOutRofNum)) |
printf("error in clear bresk¥n™):
return false:

1

printf("Stop sending break... ¥n"):

return true:

void dump (char *buf, int len)

{

oy
-
B2

D=3

@FAR

int i:

printf (“dump: length = %d (Ox%020 ¥n", len, len):
whilailen > 16)
for(i =00 1 <18 i+
printf ("802x “, (unsigned char)buf[il):
|
printf(" © "):
forli = 0: 1 <16 v |
printf ("%, onv{{unsigned char)buf[il)):
|
printf(“¥n").
len == 16:
buf +=16:
I

for(i =00 i < lan: i+ {

51 A3k
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printf ("%02x ", (unsigned char)buf[i]):
}
for(: i < 16; i) |
printf (" )
I
printf{” : 7):
for(i =0: i < len: i)
printf ("Ne”. cnv{{unsigned char)buf(il}}:
1
printf("¥n"):
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