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INTRODUCTION - In 1970, Campbell & Maffel have shown a di rect relationship between threshold s of steady 

sta te visual evoked potentlals (VEP) and (subJect ive) g rating detection thre:sho lds (I.e. , the Inverse of the con

trast sensitivity). It would be of obvious clinical Int e res t If a similar relations hip could be established fo r 

supra threshold contrast levels. We Investigat e d thi s possibility by using 8 newly developed digital s weep tech

niqu e for re co rding and anal ys ing [he steady-state VEP. Here we present typical resuhs from 8 stud y based on 

20 normally sighted subject! (contact author for Individual differences) . 

C.mpbell &: MaUel (1970, obtained a 

linear relati o nship between steady-

state VEP amplitude and log contrast. 

This enabled them to determine VEP 

grating contrast thresholds by extra

polating to zero VEP amplitude the 

regression lines fitted t o their data. 

METHOD - SteadY-lute visual evoked potentlals elicited by phase-alternating !Ine-wave grating! of variable 

cont rast and spatial frequency. 8 Hz (16 re versa ls per secl sinusoidal temporal contrast modulat Ion . Recording 

by a computer controlled digital sweep technique (Strasburger 1986. J Elect rophys Techl. The sweep variable 

was spatial freque ncy. A fourler analysis of the averaged VEP was performed. Amplitude and tempo ral phase 

resulu for the 16 Hz compo ne nts are shown (for a discussion of the employed techniques see Strasburger et al 

1986. elln Vision Res). 
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Campbe ll and Maffel's VEP grating 

co ntrast thresholds co incided remark

ably well with the ps yc hophy sic al 

grating detec tion thresholds . (Note 

that the plot shows grati ng co ntrast 

se nsitivities. I.e •• Inverse thre s hold 

values.) 

VEP AMPLITUDE - eampbell and Maffel reported a linear Increase of VEP 

amplitude with log contr.,t with the ,lope being Independent of spatial 

frequency. We found tht, true only for lome values of spatial frequency. More 

generally, th.e Ilope and also the occurance of VEP saturation depended 

clearly on apatlal frequency. Moreover, for certain medium Ipatlal frequency 

value. (3. 2 +- 0. 3 cpdl, amplitude shows an unpredictable variation with 

contrast dl'playln, little or no Increaae with Increasing contrast, or, after an 

Initial Increase, decrea'lng to noise level above ca. 5% contrast and eve n

tually Incressln, again for higher contrast values. 

In a 2D-plot of amplitude vs. spatial frequency and co ntrast these peculi

arities show as a bisection of the surface shape, with maxima for low (1.6 +-

0.18 cpd) and high (7.2 +- 0.75 cpd) spat ial frequencies and a pronounced 

notch In between. There Is considerable variation between subjects In the 

shape of this surface, with one of the peaks being smaller or absent for some 

subjects. Repeated measurements for the same s ubject s how remarkable 

reliability of the Individual response, howeve r. 

VEP PHASE 

VEP PHASE- Temporal phase Increeses with In

creasing spatial frequenc y and decreases with 

Increaslns contra.t. (Note that the horizontal plane 

ha. been rotated relatively to the 3D-illustration 

above for sake of clarity.) for Intermediate spatial 

frequency there Is a discontinuity of the phase 

surface at medium to high contrast level s. This 

discontinuity occuu at the same spatial frequency 

value where the amplitude response of the Individual 

subject Is notched. 

CONCLUSION - Steady state evoked responses to temporally modulated gratlngs allow the prediction of 

gratlns detection thresholds but do not provide Information about suprathreshold contrest perception. One 

aspect of this Is the occ ur ance at Intermediate spatial frequenCies of a sharp notch In the VEP amplitude 

relponse that has no subjective counterpart. Moreover, there Is a moderately good correspondence between 

VEP phue and reaction times to grating onset with the phase discontinuity at the spatia! frequency of the 

notch In the amplitude response having no perceptual correlate. The discrepancy between objective and 

subjective data, however, does not necessaril y mean that the analysis of the electrophyslologleal response 

cannot provide Information of diagnostic value. A care ful anal ys is of both the amplitude and the phase-Iag of 

steady-Itate evoked potentla1s Is needed to decide about suc h a possibility. 

Study supported by fraunhofer-Gesellschaft, grant InSa n I-0784-V-6385 to 1. Renuchler. 
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Applying the re,resslon technique described above 

to the low-contrast part of the amplltude /log

contrast Interrelations results In an Intersection 

line In the (horizontal) contrast/spatial-frequency 

plane as schematlcally Illust rated. These extra

polated VEP thresholds are replotted together with 

a (psychophysical) eSf (static sine-wave gratlngs, 

obtained with the method of adjustment). As can be 

seen, VEP thresholds and psychoph ys ical result s 

agree well. 

Changes In temporal phase can be Interpreted as 

changes In neuro nal Information processing delay of 

the visual Input. Thus we compared our phase 

results with reaction times (RT) to the detection of 

sine-wave gratlngs obtained In the same subject. In 

their basic trend - Increase with Increasing spatial 

frequency and decrease with IncreaSing con trast -

temporal phase results and RT r esults agree. The 

changel In phase are smaller than those of RT, 

however. amounting to ca 50% of the latter. As In 

the c ase of VEP amplitude and contrast perception, 

the dlscontlnultles of phase at Intermediate spatial 

frequency do not have a subject ive co unt e rpart In 

reaction time re su lts. 
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