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Absolute power-Alpha

Space 1 Space 2
Channel Average Eyes A VIR Percentage Average Eyes A VIR Percentag
open changes open e changes
channel 1 13.00012833 9.773239249 25% 21.50219031 9.504020533 56%
channel 2 12.89425294 7.998136477 38% 20.91758609 10.73748107 49%
channel 3 8.936128736 4.593769516 49% 17.47371928  7.657848835 56%
channel 4 16.89825026 8.267121099 51% 33.45785141 17.02986509 49%
channel 5 19.84153326 8.72777165 56% 37.46849728 19.55210307 48%
channel 6 15.86866689 7.118041143 55% 31.66919613 16.98997443 46%
channel 7 9.494988918 6.40244447 33% 16.21801941 8.895113518 45%
channel 8 10.0784781 5.44750578 46% 17.67182612  9.135384644 48%
channel 9 31.52922567 12.4808935 60% 33.84545422 16.124831 52%
channel 10 26.97053019 11.92744016 56% 43.77239736 21.4057563 51%
channel 11 27.70363871 9.614373505 65% 33.32507769 15.80534368 53%
channel 12 10.92560391 4.428839742 59% 16.36291154  8.911624976 46%
channel 13 29.45373599 11.63603224 60% 28.48343698  7.488832558 74%
channel 14 51.76201693 16.61651664 68% 41.20729319 14.94952044 64%
channel 15 60.08883079 19.74347971 67% 51.76671394 19.27079088 63%
channel 16 53.46144136 15.79505573 70% 46.94521618 15.04112105 68%
channel 17 32.90811972 10.56553887 68% 34.13834095  9.142022255 73%
channel 18 71.40606344 25.59079558 64% 46.40679336 12.34546759 73%
channel 19 71.32873074 20.64099776 71% 76.40871358 14.20172769 81%
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Space 3 Space 4
Channel Average Eyes A VI Percentage Average Eyes e VI Percentag
open changes open e changes
channel 1 14.12069909 7.06254236 50% 12.22367485  6.659488267 46%
channel 2 14.49398446 6.463441954 55% 10.81868196  5.374220677 50%
channel 3 10.68973827 4.023959 62% 16.56944772  5.678425974 66%
channel 4 17.34080283 7.432317056 57% 18.81119514  10.06994711 46%
channel 5 20.67169698 8.749626578 58% 20.44323134  10.54761831 48%
channel 6 19.71185048 7.451529319 62% 17.8658065 8.175264511 54%
channel 7 14.0935061 4.46079774 68% 11.78473759  4.143794848 65%
channel 8 6.900618315 3.489979512 49% 12.56611661  5.759701624 54%
channel 9 14.38506715 5.981160337 58% 28.52877279 14.43448807 49%
channel 10 21.78661124 9.017372135 59% 31.69403418 17.22175985 46%
channel 11 18.0224994 6.491730332 64% 24.63334751 13.99716391 43%
channel 12 9.914129535 3.351087462 66% 11.08326336  5.782761694 48%
channel 13 10.02822336 4.163848361 58% 18.29748849  9.633395669 47%
channel 14 14.4150943 5.93372395 59% 36.03310323 19.02588124 47%
channel 15 19.34197934 7.828935206 60% 4722768116  24.74463229 48%
channel 16 17.25443141 6.157065382 64% 32.71003342 17.32982311 47%
channel 17 11.97068969 3.525223591 71% 20.09620253 10.50440848 48%
channel 18 23.51729377 9.346304063 60% 22.38653394  16.71554323 25%
channel 19 36.00782526 11.10476133 69% 30.31442467 13.98350651 54%
Absolute power-Beta
Space 1 Space 2
Channel Average Eyes A VR Percentage Average Eyes A VIR Percentag
open changes open e changes
channel 1 11.77820444 14.98785261 -27% 26.32763147  19.56832835 26%
channel 2 12.96426968 17.03799495 -31% 24.84298094  21.17670992 15%
channel 3 9.904973427 7.715950325 22% 24.26521063  16.26969416 33%
channel 4 16.48159162 17.25102464 -5% 36.80129202  33.34027342 9%
channel 5 15.88452013 15.07262574 5% 37.2972943 33.60130788 10%
channel 6 15.2891709 12.29138021 20% 38.91512458  32.63841236 16%
channel 7 11.30427412 13.6017065 -20% 26.98695517  20.04468072 26%
channel 8 15.05549566 12.95269323 14% 19.88142403  18.61333427 6%
channel 9 17.99387399 13.72094564 24% 36.15627305  30.28343602 16%
channel 10 19.00057983 14.63782268 23% 4430141306  35.74178762 19%
channel 11 19.44472289 11.82340309 39% 38.39996529  29.90052739 22%
channel 12 13.6261185 9.888408995 27% 22.61274147 18.5075886 18%
channel 13 18.38255636 13.76000229 25% 31.69519178  17.60523692 44%
channel 14  20.10355544 14.30906048 29% 38.60496362  27.10376492 30%
channel 15 22.50698996 15.82345379 30% 43.75602897  31.80652093 27%
channel 16 19.94684696 12.6921651 36% 39.14859152 26.3011411 33%
channel 17 16.98784192 12.33360513 27% 29.8318762 19.35527317 35%
channel 18 21.54837863 18.66663069 13% 36.62027454  24.44795318 33%
channel 19 21.70275609 17.23692205 21% 42.49683491  26.38173863 38%
Space 3 Space 4
Channel Average Eyes Average VR Percentage Average Eyes Average VR Percentage
open changes open changes
channel 1 11.14096832 13.99414988 -26% 13.89083934  11.64233528 16%
channel 2 8.622790019 9.060276313 -5% 12.56424522  8.061006533 36%
channel 3 11.44152466 6.923049304 39% 13.82891901  9.846185032 29%
channel 4 14.22700183 13.00591102 9% 18.35766776  17.27298966 6%
channel 5 14.97487068 14.30052754 5% 18.97296588  15.92107438 16%
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Space 3 Space 4
Channel Average Eyes e VR Percentage Average Eyes e VI Percentage
open changes open changes
channel 6 15.28891659 11.85679516 22% 17.59103966 13.3553193 24%
channel 7 13.42441765 6.9770604 48% 12.75798631  7.911123065 38%
channel 8 12.0078334 9.101120342 24% 13.80344661 8.94131539 35%
channel 9 12.96259816 11.61078616 10% 18.40735332  16.47099662 11%
channel 10 16.70263481 14.95719398 10% 20.59197521 19.3921788 6%
channel 11 14.74961599 12.09101126 18% 18.78917662  14.64536445 22%
channel 12 9.849223852 6.834236876 31% 10.61604897  10.54743727 1%
channel 13 13.08706276 8.919168695 32% 13.74508588  12.62121009 8%
channel 14 14.23145914 11.21128054 21% 18.59749715 15.8377258 15%
channel 15 15.94480785 12.86577001 19% 21.99062061 17.8857801 19%
channel 16 14.89875476 11.07821554 26% 19.13149595  14.47672465 24%
channel 17 11.44131962 8.839229293 23% 14.2642018 14.07775636 1%
channel 18 19.88863643 13.46238739 32% 14.19252586  18.06367439 -27%
channel 19 20.64512444 14.76343598 28% 18.16289759  16.17738504 11%
Absolute power-Theta
Space 1 Space 2
Channel Average Eyes A VIR Percentage Average Eyes A VI Percentage
open changes open changes
channel 1 11.77644833 18.17679456 -54% 19.44379429  15.99784781 18%
channel 2 11.06241743 13.3686719 -21% 18.588871 16.48900318 11%
channel 3 8.869065046 7.456394466 16% 15.83861391 10.56666149 33%
channel 4 17.21387545 13.52000038 21% 33.68044392 25.8643273 23%
channel 5 20.78658843 15.44518687 26% 38.95670493  31.11913869 20%
channel 6 16.3001132 11.7836884 28% 31.8060023 25.70881217 19%
channel 7 9.180542548 9.87196403 -8% 1542127673  12.13477531 21%
channel 8 8.27159524 7.285956688 12% 16.47938271 10.56365125 36%
channel 9 20.54550378 14.05174161 32% 31.54579512  21.87471394 31%
channel 10 27.91133054 19.30908486 31% 43.3363959 30.53298992 30%
channel 11 19.16417837 12.11955849 37% 31.65479787  20.75045747 34%
channel 12 7.921499252 5.439053536 31% 14.73406355  11.23863281 24%
channel 13 17.15547621 10.8831984 37% 21.12044831  8.242774617 61%
channel 14 26.12665923 15.23863765 42% 30.14301443  17.34535082 42%
channel 15 33.69904272 18.49463434 45% 35.83851767  22.30902996 38%
channel 16 27.05963254 13.76538921 49% 30.74695524 16.6632604 46%
channel 17 20.32969892 10.59457792 48% 19.28523906  9.124661473 53%
channel 18 29.46484407 19.14057601 35% 26.99470313  14.79070472 45%
channel 19 29.56226428 17.65910264 40% 30.08249426 15.9003908 47%
Space 3 Space 4
Channel Average Eyes A VIR Percentage Average Eyes A VA Percentage
open changes open changes
channel 1 11.85538586 11.15931283 6% 14.57997545  10.17436297 30%
channel 2 9.686531544 9.732575448 0% 13.09023933  7.964834704 39%
channel 3 9.599086761 6.074246223 37% 13.90862598  8.096547522 42%
channel 4 19.99978924 16.4628708 18% 21.27186426  14.04272212 34%
channel 5 23.83886003 19.93707119 16% 24.25979376  14.89994828 39%
channel 6 20.25404167 15.3278684 24% 19.97376466  11.29140189 43%
channel 7 10.26449442 6.678492018 35% 12.09540304  5.647523626 53%
channel 8 7.553195477 5.68206467 25% 11.52311186  6.527015571 43%
channel 9 16.06711547 12.16937165 24% 22.19482148  14.32890129 35%
channel 10 24.66739337 19.11446052 23% 27.27620983  18.71882742 31%
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Space 3 Space 4
Channel Average Eyes A VI Percentage Average Eyes e VI Percentage
open changes open changes
channel 11 17.83913167 11.8806962 33% 19.65358806  13.27319211 32%
channel 12 7.569965124 4.226112916 44% 9.940828482 6.44383927 35%
channel 13 8.331701914 5.000028632 40% 14.96366719  9.228172042 38%
channel 14 13.17740726 9.299497026 29% 21.90627424  14.61462442 33%
channel 15 16.19492563 11.59840479 28% 26.63896616  18.20044154 32%
channel 16 13.3918759 8.393023373 37% 21.04500421  13.67919036 35%
channel 17 7.913839261 3.829512855 52% 13.00381728  9.182009813 29%
channel 18 11.47784901 7.581647484 34% 13.62906202 14.548744 -7%
channel 19 12.67679516 8.32938281 34% 16.35549863  13.31000335 19%
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Extended abstract

Introduction: Recent research has shown that the built environment affects human mental health. This
research has often been done in the fields of psychology and has been less studied in the field of
architecture as the main link field of space design. Since humans spend most of their time indoors,
especially in the interior space, its impact on human health cannot be ignored. One of the parameters of
mental health is emotion. Many components have been influential on human emotions, among which the
architectural space has had the greatest impact. Therefore, the focus of the research is also on it. Also,
the emotion component can be measured with the new paradigm of neuro-architecture.

Methodology: To measure the interior space, the apartment type has been considered due to its greater
prevalence in the city and the 40 years (after the Islamic revolution), and selected samples of 96
apartments that were the winner of the Architecture Prize(due to their spatial quality) have been
selected. After gathering samples, they were grouped into four categories and modeling was done based
on them. The display of four architectural spaces is done by VR glasses. The questions are as follows:
How does the physical residential interior affect human emotions and brain activities? And how do
these emotions appear? To answer these questions, we used the correlation research method, and to
record the dependent variables, an EEG device with 19 active channels and an elastic cap was used. For
EEG data analysis, the EGLAB toolbox was used, the inferential statistical method of the Wilcoxon test
was used to review the data significance among each group, and the Kruskal-Wallis H method was used
to check the data of all groups. The statistical population of the research was 24 people with an average
age of 28 years, 10 males and 14 females.

Results: Based on the data analysis, in the Spacl experiment, the most activity occurred in the
Prefrontal cortex (PFC). In Space 3, the most activity took place in the anterior cingulate cortex (ACC).
(ACC) Theta band modulations are about 52% and in the alpha band, 71% of changes were recorded in
about 5 minutes. The number of changes in the theta band was 4 and the alpha band was 8 Hz. In Space
2, the most activity was recorded in the temporal lobe, and Space 4 in the parietal lobe. In the figure
below, the brain map shows the average changes in each space.

Conclusion: The results of the present research showed that the architectural interior space with
dominant curved forms such as arches, and brick materials and its pure color had the greatest impact on
emotion and pleasant excitement. In the long term, this issue can create peace and achieve mental health.
In addition, since the issue of esthetics has always been of interest to architects, the results of this
research have shown that the interior space with wood materials and even rectangular forms is
experienced from the user's perspective as beautiful.
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