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Abstract The spatiotemporal analysis of brain activation during the execution of visual mental imagery tasks was
performed in 14 normal young adult subjects using ERPs. Results showed that Successful mental imagery elicited a more
positive ERP deflection (P600-1000) than Unsuccessful mental imagery between 600-1000 ms, which was possibly related
to forming visual mental imagery on the basis of initial stimuli classification and identification. Then, a greater slow
positivity (P1000-1500) in Successful mental imagery as compared to unsuccessful mental imagery might be associated with
detected over the frontal scalp regions between 1000-1500 ms, which might be involved in maintaining mental imagery and

making decisions in working memory.
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1. Introduction

The visual mental imagery refers to the representation in
an individual's mind of the physical world outside of that
individual, which was associated with visual perception
(Ganis et al., 2004). With the development of brain imaging
techniques (e.g., fMRI, PET), we could record the brain
activity associated with visual mental imagery and visual
perception precisely. Functional magnetic resonance
imaging (fMRI) is a noninvasive functional neuroimaging
procedure using MRI technology that measures brain activity
by detecting associated changes in blood flow, while
Positron emission tomography (PET) is a nuclear medicine,
functional imaging technique that produces a
three-dimensional image of functional processes in the body.
Many previous studies using fMRI or PET have provided
some neural evidence of visual mental imagery and visual
perception (Roland and Friberg, 1985; Goldenberg et al.,
1989; Kosslyn et al., 1997, 2001, 2006; Brockmole et al.,
2002; Kosslyn and Thompson, 2003; Denis et al., 2012).
Kosslyn et al., (2001) have pointed that visual mental
imagery and visual perception might share numerous
common neural representations. In addition, some brain
damage studies also reported similar deficits in imagery and
perception. (Bisiach & Luzzatti, 1978; Shuttleworth Jr et al.,
1982)

On the other hand, some researchers suggest that there
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were dissociable mechanisms underlying mental imagery
and visual perception, including studies with healthy
participants (Knauff and colleagues, 2000; Roland and
Gulyas, 1994), studies with lesion brain (Basso et al., 1980;
Behrmann et al., 1992) and studies with blind subjects
(Bertolo et al., 2005). For example, Ganis et al., (2004) found
that visual mental imagery and visual perception might use
the same neural machinery, and that the overlap brain
regions between these two processes were in frontal and
parietal regions instead of temporal and occipital regions.
These results may indicate that visual mental imagery could
dissociate in the sensory process and integrated in the
cognitive control process. In addition, in Moro et al.’s study
(Moro et al., 2008), one patient showed pure visual mental
imagery deficits in the absence of imagery deficits in other
sensory domains, while the other patient showed both visual
and tactile imagery deficits. Their analysis of the lesions
showed a massive involvement of the left temporal lobe in
both patients and a bilateral parietal lesion in one patient, and
their results indicated that visual imagery deficits could
occur independently from deficits of visual perception and
the left temporal lobe played an important role in visual
mental imagery (Moro et al., 2008). Therefore, the neural
correlates of visual mental imagery seem to partly different
from that of visual perception. These findings indicate that
mental imagery might share common brain areas with other
major cognitive functions, such as memory, and movement,
depending on the nature of the imagery task (Gyselinck and
Pazzaglia, 2012; Kunzendorf, 2013).

Besides many previous studies using PET or fMRI to
provide new insights into the cortical anatomy of mental
imagery function, other previous studies used event-related
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potentials (ERPs) to investigate the neural time course of
visual perception and visual mental imagery. The ERP and
fMRI were the most popular neuroscience technology using
in the psychology. The ERP was characterized by high time
resolution, while the fMRI was characterized by high spatial
resolution. However, the ERP results were also mixed. For
example, Farah et al. (1988) found a “content-specific”

effect of mental imagery during a visual letters task. Qiu et al.

(2007) also compared spatiotemporal cortical activation
patterns during the visual perception and visual mental
imagery processing. There results showed that visual mental
imagery elicited a more negative ERP deflection (N240) than
visual perception between 150-250 ms, which might be
related to forming visual mental imagery early. Then, a
greater negativity (N520) in visual mental imagery as
compared to visual perception was detected over the right
frontocentral scalp regions. In addition, Ganis and Schendan
(2008) find that visual mental imagery and perception
yielded opposite adaptation effects on early brain potentials.
Wu et al. (2012) suggested that the effect of visual imagery
on visual identification is content-specific and that
imagery-perception interaction might depend on the task.

Most of these studies used pictures as experimental
materials, which let participants have different visual
perception during visual mental imagery task. In the present
study, we focused on the neural time course of the successful
mental imagery that compared with the unsuccessful mental
imagery. We want to explore the temporal course of brain
processes underlying successful visual mental imagery.
Therefore, in order to control the physical characteristics, we
developed a task that uses Chinese oracle bone scripts (the
predecessor and prototype of Chinese Characters) as
materials. Oracle bone script is one of the oldest known
forms of Chinese written language. The script was carved on
tortoise shells and ox scapulas (shoulder blade) bones, which
are presumed their origins as pictographs and signs. That is
to say, they represent true writing in that they are an
orthographic representation of language (as opposed to a
picture). It is even possible for an untrained reader of modern
Chinese to recognize many of the ancient characters because
they are true and visual pictures (see our examples in Stimuli
Appendix).

Thus, the purpose of the present study was to explore
spatiotemporal cortical activation patterns in the processing
of successful visual mental imagery of Chinese oracle bone
script by using high-density (64 channels) ERP recording.
First, we intended to determine the ERP components (early
ERP components, e.g., N1, P2, N2, and late ERP
components: P3, slow negative or positive components) that
would be involved in the different stages of processing of
visual mental imagery and whether there were any
differences between successful and unsuccessful mental
imagery conditions. We assumed that the neural mechanism
for the processing of successful mental imagery and
unsuccessful mental imagery might be different due to
top-down control influences. This premise is based on
previous fMRI studies (Moro et al., 2008; Mechelli et al.,
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2004; Bartolomeo, 2008) that illustrate the top-down
influences from superior parietal areas appear to contribute
to the generation of mental images, regardless of their
content and duration. In the present study, the top-down
control process could appear in the successful mental
imagery as compared to unsuccessful mental imagery. The
methods of ERP recordings and voltage maps can provide
critical temporal information for analyzing the functional
neuroanatomy of cognitive processes of successful mental
imagery. The anatomic specificity data of fMRI mapping
obtained from previous studies and the time resolution of
ERP recordings enable the characterization of the functional
roles of specific brain areas in the processes of successful
mental imagery. Accordingly, we hypothesized that
successful mental imagery could elicit two positive ERP
components than unsuccessful mental imagery in the late
time windows. One ERP component might be associated
with forming mental imagery; the other might be related to
maintaining mental imagery.

2. Material and Methods

2.1. Subjects

Fourteen healthy undergraduate students (7 men, 7 women)
from Southwest University (Chongging) in China (average
age 20.9, range 18-23), whose mother tongue was Chinese,
participated in the study. All subjects gave written informed
consent, were right-handed, had no history of current or past
neurological or psychiatric illness, and had normal or
corrected-to-normal vision. In addition, all subjects were
paid 20 Yuan at the end of the experiment. In addition, our
experiment was reviewed and approved by the IRB of
Southwest China University.

2.2. Stimuli and Procedure

The stimuli comprised 150 Chinese characters [familiar
concrete noun and verb: e.g. I (horse)] and 150

corresponding Chinese oracle bone scripts [e.g., ? (horse)]

(More samples in the Stimuli Appendix). The size of Chinese
character was Song Ti No.22 which is about 1.5% 2.0 cm, and
the size of Chinese oracle bone script was 1.5 x 2.0 cm [1.4°
(horizontal) x 1.9° (vertical)].

The order of experimental procedure was illustrated in
Figure 1. First, the fixation point appeared for 300 ms at the
center of the screen. Then, a Chinese character appeared for
600 ms as cue word. When the Chinese character
disappeared, the corresponding Chinese oracle bone script
was presented for 2500 ms after a 200-400 ms interval
randomly. Subjects were required to make a judgment
whether the Chinese oracle bone script (pictograph) was
visual and lively representation to the real object or behavior
that they were instructed to imagine. Finally, when a signal
of “*” appeared in the center of screen, they were required to
press “1” key if they think that the Chinese oracle bone script
was visual and lively (Successful mental imagery) and to
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press “2” key if not (Unsuccessful mental imagery).

Table 1. Summary of results for the ANOVAS in each time window

judgement type electrode site ::f:cgﬁe
Time (ms) F P F P F P
650-1000  13.717 0.002 20.764 0.000 4.665 0.002
1000-1500  7.733 0.014 14665 0.000 3.032 0.012
1500-2000  1.829 0.196 12.093 0.000 2239 0.041
2000-2500 1.948 0.183 8.033 0.000 1.938 0.086

The total experiment was divided into a practice phase and
a test phase. To familiarize the subjects with the procedure of
this task and pressing of the response buttons, a practice
phase was designed during which subjects had to finish 10
trials. The formal test stage was composed of 4 blocks and
each block had 35 trials. The stimuli appeared at random.
Subjects could take a rest after finishing one block. They
were seated in a semidark room facing a monitor placed at 60
cm distance from the eyes, and were instructed to avoid
blinking and eye movement of any sort and to keep their eyes
fixated on the monitor during task performance and respond
as fast and accurately as possible by pressing the
corresponding button of the keyboard.

2.3. ERP Recording and Analysis

Brain electrical activity was recorded from 64 scalp sites
using tin electrodes mounted in an elastic cap (Brain
Products GmbH, Gilching, Germany), with the reference
electrode on the left and right mastoids. The vertical
electrooculogram (EOG) was recorded with electrodes
placed above and below the left eye. All interelectrode
impedance was maintained below 5 kQ. The EEG and EOG
were amplified using a 0.05-80 Hz bandpass and
continuously sampled at 500 Hz/channel for offline analysis.
Eye movement artifacts (blinks and eye movements) were
rejected offline. Trials with EOG artifacts (mean EOG
voltage exceeding £ 80 pV) and those contaminated with
artifacts due to amplifier clipping, bursts of
electromyographic activity, or peak-to-peak deflection
exceeding + 80 puV were excluded from averaging.

According to subjects’ behavioral data, we mainly
analyzed the ERP elicited by Successful mental imagery and
Unsuccessful mental imagery responses (the ERPs were
time-locked with the onset of Chinese oracle bone script).
The averaged epoch for ERP was 2700 ms, including 2500

Electrophysiological Correlates of Successful Visual Mental Imagery

ms poststimulus and 200 ms prestimulus. Of course, only
segments with corresponding responses (1 or 2 keys) were
averaged, and at least 30 trials were available for each
subject, condition. As observed in the grand averaged
waveforms and topographical maps (see Figs. 2, 3), the ERPs
elicited by Successful and Unsuccessful mental imagery
conditions clearly differed from each other. The difference
waves were obtained by subtracting the averaged ERP of
Unsuccessful mental imagery from the averaged ERP of
Successful mental imagery, and these differences were
prominent over the frontal, central, parietal and occipital
scalp regions. Thus, the following 20 electrode sites were
selected for statistical analysis: Fz, FCz, Cz, CPz, Pz, Oz,
AF3, AF4, F5, F6, C3, C4, CP3, CP4, TP7, TP8, P5, P6, O1,
and O2 (these sites located in frontal, central, parietal and
occipital scalp regions and were symmetric). The analyses of
variance (ANOVA) factors were judgment type (Successful
and Unsuccessful mental imagery) and electrode site (20
sites). For all analyses, p-value was corrected for deviations
according to Greenhouse Geisser.

3. Results

3.1. Behavioral Performance

For Successful mental imagery and Unsuccessful mental
imagery conditions, the average number of each judgment
(Mean trials) was 70 £ 22 and 58 £ 22, and the average
response times (RTs) were 413 £ 85 ms and 411 + 102 ms
when the signal “*” appeared. Repeated measures ANOVA
for mean trials and RTs showed that there were no significant
effect of judgment type [F (1, 13) = 1.14, P > 0.05; F (1, 13)
=0.03, P > 0.05].

3.2. Electrophysiological Scalp Data

The grand-average ERPs and topographic maps (Figs. 2, 3)
showed the following spatiotemporal distribution for the
ERP data. After onset of the stimuli, the N1, N2, P1, P2 and
P3 were elicited by Chinese oracle bone script. Results of the
ANOVAs showed that there were no main effect of
judgment type for the amplitude and latency of N1, N2, P1,
P2 and P3. Subsequently, Successful and Unsuccessful
mental imagery both elicited a late positive component (LPC)
after 600 ms. Mean amplitudes during the following time
windows 600-1000 (LPC1), 1000-1500 (LPC2), 1500-2000,
and 2000-2500 ms were analyzed using 2-way repeated
measures ANOVA:s.

+ Chinese character

Wait

Chinese oracles *

300 ms G0 ms

200400 ms

2300 ms 1000 ms

Figure 1. Timeline of stimuli, Chinese oracles were the target events to which Successful and Unsuccessful mental imagery judgments ERP data were

time-locked, respectively
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Figure 3. Left: Grand average ERP to Successful mental imagery, Unsuccessful mental imagery and the difference wave (Successful mental imagery -
Unsuccessful mental imagery) at Cz. Right: Topographical maps of the voltage amplitudes for Successful mental imagery vs. Unsuccessful mental imagery
difference wave in the 600-800 ms, 800-1000 ms, 1000-1200 ms and 1200-1500 ms

Main effect of judgment type was observed in the time
windows of 600-1000 and 1000-1500 ms, F (1, 13) = 18.25,
P <0.001; F (1, 13) = 7.075, P < 0.001. It showed a greater
positivity (LPC1: P600-1000; LPC2: P1000-1500) of
Successful mental imagery as compared to Unsuccessful
mental imagery. In addition, the interaction judgment type

and electrode site was significant: F (19, 247) = 4.66, P <
0.01; F (29, 247) = 3.03, P < 0.05. Main effect of judgment
type was not observed in the time windows of 1500-2000
and 2000-2500 ms, F (1, 13) = 1.82, P > 0.05; F (1, 13) =
1.94, P > 0.05. The interaction judgment type and electrode
site was also not significant.
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4. Discussion

In the present study, we used Chinese oracle bone scripts
(the predecessor and prototype of Chinese Characters) as
materials to explore the temporal course of brain processes
underlying mental imagery. As for ERP waveforms, our
results showed that there were no significant differences
between Successful and Unsuccessful mental imagery for the
amplitudes and latencies of N1, N2, P1, P2 and P3, which
were the ERP components attributable to the early stage of
feature selection and stimulus identification. It indicated that
the early stage of mental imagery processing was almost the
same under Successful and Unsuccessful conditions in the
present study. Most importantly and interestingly, observing
from the grand averaged waveforms and topographical maps,
we found that the ERP components (LPC1 and LPC2)
elicited by Successful mental imagery were obviously
different from those by Unsuccessful mental imagery. We
hereinafter discussed the implications of these ERP
components in mental imagery processing.

First, Successful mental imagery elicited a more positive
ERP deflection (LPC1: P600-1000) than Unsuccessful
mental imagery in the 600-1000 ms time window. Maps of
the difference wave (Successful-Unsuccessful mental
imagery) showed strong activity over the fronto-central scalp
regions, which was possibly related to forming visual mental
imagery on the basis of initial stimuli classification and
identification. Previous studies had indicated that the LPC
might be the P300, which has been associated with many
factors including stimulus evaluation, context updating,
recognition memory, and task difficulty (Johnson, 1995;
Kok, 2001; Polich & Kok, 1995). In general, P300 latency is
thought to represent the relative duration of multiprocess
stimulus evaluation/classification operations, and P300
amplitude reflects the amount of attentional resources
employed in a given task (Donchin & Coles, 1988). West and
Holcomb (2000) had found a bilateral LPC effect (in a time
window of around 550-800 ms) to be most prominent in an
image generation task compared to a semantic decision and a
surface characteristics task. Recently, Kanske and Kotz
(2007) also indicated that an interaction of emotion and
concreteness on the LPC suggested that emotion and
concreteness interact during processing of mental imagery.
Thus, in the present study, the P600-1000 might reflect
forming visual mental imagery of Chinese oracle bone
scripts under Successful mental imagery condition.

Stimuli Appendix
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Subsequently, a greater slow posititivity (LPC2:
P1000-1500) in Successful mental imagery as compared to
Unsuccessful mental imagery was detected over the frontal
scalp regions in the time window of 1000-1500 ms. As early
as 1993, Smith (1993) had found that LPC might be related
to word reconstruction and retrieving which was based on
long-term memory system. Kusak et al. (2000) also found
that the LPC amplitude increased as task difficulty increased,
and suggested that the larger the processing demands to keep
object information in working memory, the larger the LPC
activity. Previous studies also suggested that slow waves in
the ERP are correlated with rehearsal/retention operations in
working memory (Ruchkin etal., 1992; King & Kutas, 1995;
Mecklinger & Pfeifer, 1996). Moreover, Finnigan et al.
(2002) indicated that the amplitude of the LPC effect was
sensitive to decision accuracy (and perhaps confidence) and
its amplitude was larger in ERPs evoked by words attracting
correct versus incorrect recognition decisions. In our study,
subjects need maintain formed mental images in working
memory and compare them with real objects or behaviors in
order to make correct judgments. Therefore, we thought that
the greater slow posititivity (P1000-1500) might reflect
maintaining mental imagery and making decisions in
working memory.

In conclusion, our study compared spatiotemporal cortical
activation patterns underlying Successful and Unsuccessful
visual mental imagery of Chinese oracle bone scripts using
ERP recording. The results showed that Successful visual
mental imagery elicited a more positive ERP deflection
(P600-1000 and P1000-1500) than unsuccessful mental
imagery in the 600-1500 ms time window. We thought that
these components reflected forming and maintaining visual
mental imagery on the basis of initial stimuli classification
and identification and making decisions in working memory.

ACKNOWLEDGEMENTS

This work was supported by the Humanities and Social
Sciences Foundation of the Chinese Ministry of Education
(12YJC190026), the Social Sciences Foundation of Jiangsu
Province, China (14SHCO006), the Program for Twelfth
Five-Year Plan of Educational Science of Jiangsu Province,
China (C-a/2013/01/003), and the National Natural Science
Foundation of China (81502827).

Chinese

oracle

Chinese , N -
wrord )\ ./J'J '- i[ k‘ / \
English Dog Pregnancy Fire Rainbow Dragon Toxophily

word



International Journal of Psychology and Behavioral Sciences 2016, 6(3): 148-154

REFERENCES

[1]

[2]

(3]

[4]

(5]

(6]

(7]

(8]

[9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

Ganis, G., Thompson, W.L., & Kosslyn, S.M. (2004). Brain
areas underlying visual mental imagery and visual perception:
an fMRI study. Cognitive Brain Research, 20, 226-241.

Kosslyn, S.M., Thompson, W.L., & Alpert, N.M. (1997).
Neural systems shared by visual imagery and visual
perception: A positron emission tomography study.
Neuroimage, 6, 320-334.

Kosslyn, S.M., Ganis, G., & Thompson, W.L. (2001). Neural
foundations of imagery. Nature Reviews Neuroscience, 2,
635-642.

Brockmole, J.R., Wang, R.F., & Irwin, D.E. (2002).
Temporal integration between visual images and visual
percepts. Journal of Experimental Psychology: Human
Perception and Performance, 28, 315.

Roland, P., & Friberg, L. (1985). Localization of cortical
areas activated by thinking. Journal of Neurophysiology, 53,
1219-1243.

Goldenberg, G., Podreka, 1., Steiner, M., Willmes, K., Suess,
E., & Deecke, L. (1989). Regional cerebral blood flow
patterns in visual imagery. Neuropsychologia, 27, 641-664.

Bisiach, E., & Luzzatti, C. (1978). Unilateral neglect of
representational space. Cortex, 14, 129-133.

Shuttleworth Jr, E.C., Syring, V., & Allen, N. (1982). Further
observations on the nature of prosopagnosia. Brain and
Cognition, 1, 307-322.

Basso, A., Bisiach, E., & Luzzatti, C. (1980). Loss of mental
imagery: A case study. Neuropsychologia, 18, 435-442.

Behrmann, M., Winocur, G., & Moscovitch, M. (1992).
Dissociation between mental imagery and object recognition
in a brain-damaged patient.

Knauff, M., Kassubek, J., Mulack, T., & Greenlee, M.W.
(2000). Cortical activation evoked by visual mental imagery
as measured by fMRI. Neuroreport, 11, 3957-3962.

Roland, P., & Gulyas, B. (1994). Visual imagery and visual
representation. Trends in neurosciences, 17, 281-287.

Bértolo, H. (2005). Visual imagery without visual perception?
Psicologica: Revista de metodologia y psicologia
experimental, 26, 173-187.

Moro, V., Berlucchi, G., Lerch, J., Tomaiuolo, F., & Aglioti,
S.M. (2008). Selective deficit of mental visual imagery with
intact primary visual cortex and visual perception. cortex, 44,
109-118.

Farah, M.J., Péronnet, F., Gonon, M.A., & Giard, M.H.
(1988). Electrophysiological evidence for a shared
representational medium for visual images and visual
percepts. Journal of Experimental Psychology: General, 117,
248.

Qiu, J., Li, H, Liu, Q., & Zhang, Q. (2007). Brain
mechanisms underlying visual perception and visual mental
imagery of Chinese pseudo-characters: an event-related
potential study. Brain research, 1184, 202-209.

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

153

Ganis, G., & Schendan, H.E. (2008). Visual mental imagery
and perception produce opposite adaptation effects on early
brain potentials. Neuroimage, 42, 1714-1727.

Wu, J., Duan, H., Tian, X., Wang, P., & Zhang, K. (2012).
The effects of visual imagery on face identification: an ERP
study. Frontiers in human neuroscience.

Mechelli, A., Price, C.J., Friston, K.J., & Ishai, A. (2004).
Where bottom-up meets top-down: neuronal interactions
during perception and imagery. Cerebral Cortex, 14,
1256-1265.

Bartolomeo, P. (2008). The neural correlates of visual mental
imagery: an ongoing debate. Cortex, 44, 107-108.

Johnson, R. (1995). Event-related potential insights into the
neurobiology of memory systems. Handbook of
neuropsychology, 10, 135-135.

Kok, A. (2001). On the utility of P3 amplitude as a measure of
processing capacity. Psychophysiology, 38, 557-577.

Polich, J., & Kok, A. (1995). Cognitive and biological
determinants of P300: an integrative review. Biological
psychology, 41, 103-146.

Donchin, E., & Coles, M.G. (1988). Is the P300 component a
manifestation of context updating? Behavioral and brain
sciences, 11, 357-374.

West, W.C., & Holcomb, P.J. (2000). Imaginal, semantic, and
surface-level processing of concrete and abstract words: an
electrophysiological investigation. Journal of Cognitive
Neuroscience, 12, 1024-1037.

Kanske, P., & Kotz, S.A. (2007). Concreteness in emotional
words: ERP evidence from a hemifield study. Brain research,
1148, 138-148.

Smith, M. (1993). Neurophysiological manifestations of
recollective  experience during recognition memory
judgments. Cognitive Neuroscience, Journal of, 5, 1-13.

Kusak, G., Grune, K., Hagendorf, H., & Metz, A.-M. (2000).
Updating of working memory in a running memory task: an
event-related potential study. International Journal of
Psychophysiology, 39, 51-65.

Ruchkin, D.S., Johnson Jr, R., Grafman, J., Canoune, H., &
Ritter, W. (1992). Distinctions and similarities among
working memory processes: An event-related potential study.
Cognitive Brain Research, 1, 53-66.

King, J., & Kutas, M. (1995). Who did what and when? Using
word-and clause-level ERPs to monitor working memory
usage in reading. Cognitive Neuroscience, Journal of, 7,
376-395.

Mecklinger, A., & Pfeifer, E. (1996). Event-related potentials
reveal topographical and temporal distinct neuronal activation
patterns for spatial and object working memory. Cognitive
Brain Research, 4, 211-224.

Finnigan, S., Humphreys, M.S., Dennis, S., & Geffen, G.
(2002). ERP ‘old/new’effects: memory strength and
decisional factor (s). Neuropsychologia, 40, 2288-2304.

Denis, M., Engelkamp, J., & Richardson, J. (Eds.). (2012).
Cognitive and neuropsychological approaches to mental
imagery (Vol. 42). Springer Science & Business Media.



154

[34]

[35]

[36]

Fada Pan et al.:

Gyselinck, V., & Pazzaglia, F. (Eds.). (2012). From Mental
Imagery to Spatial Cognition and Language: Essays in
Honour of Michel Denis. Psychology Press.

Lay, W. (1898). Mental imagery: Experimentally and
subjectively considered. The Psychological Review:
Monograph Supplements, 2(3), i.

Kunzendorf, R. G. (Ed.). (2013). Mental imagery. Springer
Science & Business Media.

Electrophysiological Correlates of Successful Visual Mental Imagery

[37] Kosslyn, S. M., Thompson, W. L., & Ganis, G. (2006). The

case for mental imagery. Oxford University Press.

[38] Kosslyn, S. M., & Thompson, W. L. (2003). When is early

visual cortex activated during visual mental imagery?.
Psychological bulletin, 129(5), 723.



	1. Introduction
	2. Material and Methods
	3. Results
	4. Discussion
	ACKNOWLEDGEMENTS
	Stimuli Appendix
	English     Dog     Pregnancy    Fire       Rainbow     Dragon    Toxophily
	word

