ISSN: 3060-6608 Sl 5 Soleme )3 Gy el p s A1k

d - https://doi.org/10.71930/dpau.2025.1106760 0 —V0 ALY Ol epler blad ¢ s Lo

CodsS 392 (812 (39 o 8 Lo g i pubiy (559U ilj9lg5 (5 o (A1 b LoD

VEA/01/Y4 Pl Sl b
TRVANA Pl by b
'S as hhas

(siawe osi5) " (535 o0l 30
" geme o by
f oabw (gag0

o.\&

A5 diagn o (S5l lyie 4 Ypano o 15 0 plosl oy (So3gIgiSs slaarin 1 35505 b 606 (A dine o Slisiod s slaand 53
5 oo S5t Al (6531 el g o5 SacS o e & pditun; o S oS Cudly cal 51 BT L g 32l 5 o 1SS g el el i o
slodiwlys g ol plesl gl bajeed sl e 3lyl S lgis 4 gWigped (b ple lio cpl )3 355 (o 2 3 55 1y Iged 3835k 9 ks o,
Ly e bl ) g oMbl s y5Lib 5 yb 51 iyt 181 g Sllas (g )lpan Comd a5 3,Sas; ol Sobso &) 62 b A2T,5 15 g e
o) ol 0 AL $Sesly s Sy 4y et (8l £rgpd Lol 00a ol Sy e pge S S 31 Ul ol 358 5k el Jlab oy claly)
lmd,Sas) 5 lbesms adlio (yal wyles 5 3pism 0 (ryhe Sl g el (gl 51 o3lital b it SE 5 ks (6 bzen S 5§ 25505
L amdin oilal glp)lS Il e cpl 29800 B 29y crl 2208 Slgis 4 @y (5068 Jelod (SaSisS g amd o0 L5 |y g9 b (A ple 29290
s S s 35 o by dlowe (gl |y 55 (slooss] b 43S o walyd Loyt 33l (gl |y sy ol 5 A bl cypmo (slalago 15 1, Ioduwia
S (b sl (Pl ple slagbs pledl sl adlylile Dbyl anl S 4 o 2550 sty g¥g s (Pl 5 GNs D ple pedl el ot
Ol 9o 3Ll ey (38 Olgis 4 e b JeloS SSSS 9 39800 030 (LS (g b (A pole d9rg0 a3 Si) I (aladiges )15 5l
dloxa (gl 1y 395 ool B WS oo wal8 jacstie 381l 1) o b cpl g 28 bule (ne labazme 3 1) nduotin U ams o o3l ()8 @0 I3l e
LS ol ogs e L

S S0 e Mg e S Lo i py sl y9l gl st b 1 glS ilolS

Ol ) oMl l5T olEsily ¢ ehy] anlge g yloso gyt 03NS ¢ jlo s g (6 plome 09,5 bkl =
S S0 ) el a5 e oMol ST oSl ¢yl (el iy Sl gl jped 5 (Syloome 09,5 w3l ed (65> (sntils Y
.(behnaz.aminnayeri@gmail.com)
Il ST o8l i lgecs Lo i 5 (s lane 09)Sisjloped (51D (sgzetilo¥
ol ool 31 ol 23133, 530151 g5l e g (5 lane 09l e (518> (g5l ¥
Sgd e piie Creative Commons;l CC-BY il cov 4 s e Vlie plos

BY


https://doi.org/10.71930/dpau.2025.1106760
https://creativecommons.org/licenses/by/4.0/

oS 3 gy (12 ONig e S 5L 5 4y (55515 4551 50 (s ed 1B plos!

Vo oo

b Vgano 31 5 Ll )3 joabosi (slaaed Jlin lyie e 50) (S sloille L ole syl 5o lajges
(VoYY 5 g glol) disuds 909 cilisee Jaoma Camj T g L slacdlop sl Kbl Jro (SHSte
s yois dgup0 (sl aIS jo a8 Slad g, 5l (S5 0gd o odliiw] alise (sla by, da il cpl b ablis (oly
pbol diadign (sl yadd slool Ban b ba)lS" pl gy Woaly 1 edlaiw] 5 (pgi (slasyolid 5l odlawl i o ool
(YY), g ygnle) M oo

Lawgs 45 2445 oo odliiwl old 3 ksl 5l gl cpl 534S 2> dg2 g diaudsn (slayad | alitke Cayla
I S o iy 5l o S lyts |y dadgn b ool )l 01d e Lol 40l
Gt ol g (gy0s 3)Slos ¢ S5 cutsS s slp 50 oyl s Tl 5 GleMbl gla g ylid
4 parde onl (Y-V- TphlSen o (J) WS aiiye |y oat] g Sl Jud slajls o i & g 48 oo o3litul
SB35 g il Spae Jro (bluw sl g WS (0 g ) lare g (sloinl (olaBl Jro Gilise Cilg>
b alsls b plsie 4 Madsn wd l plge calply (0 (o < VoVF bioaquiST) amd oo &) o d,
Dy pb b iy (555l

0136 Vgano yglo5 (clo s (clad,Sogy 5> Las STyl uile Sl pre Glegige 45 1S 0 o ggdge ol
e @ Wl el adgnynd slacs)sls & wade (L5 (YIF) e o 15l liios 25 e ad)S
Syl p e ol g9y p 1) 393 5508 (b a3 Sag) cnlply ST o 1) ped WS
2 S5 ol S S5l (s pd (Db 22T 0 1) g ed b a8 o GE g M3 e )l jomec L
(VA N5 p0k) g o Ll Ve dindigr il lyis 4

@ omb 4 Vbl Copde Sl oprd o | L e oS S Ely 1ed 9o 8 I eolil 3l I By 5
Gl OMg e M g lajls 4 &5 sy (bl 4 GlPoe &5 sl jome Wgpd CuagS> g Cupie
(VoY ogl) dims o

oS Wl ol 1y osisl el oSGl 0 Sl il el ol Ui s (FoAF) LS 5 Cnlals
@ Wlgices g S Mo ()5l lojged otlle g gty (slaldd b ol 4 My dedsr slacs)ld
S dgaky (9D Cagh g (SN CudeS dle (6 S o3Il BByt slaad>

4 25 e Ladbon (gla)glid &S sl ul o] (sloypd (slp Sl b e il Lol S
g [y Mgl Cogp b (S cdS wilo it (S ojlul BB Glajlne 1 515 o5 (Bl (oles
(VYN Hp) ) 3929 ikzee Glas oy iy (o oo ol 4 &Sl gl iz

Pl Sy Giagh onl 3wl b (phb > (Silie (2lb (dShg) o) 2 a5 Wl
ol ol Mt 51 S Wl S o S 5 (6 ylmzon (slaiyba, b 1y Jlub S jidio ol 45 Adgre sl i

I Auwalu, & Bello
2 Mahor et al
JICT

4 Lai et al

5> Kondepudi

¢ Battarra et al

" Pomeroy

$0h

? Bibri

L]

k3 SN/

]

¢4

Sl 5 Solare 53 Gy aal 5 b ellad

—~
|

&

Gl 35



https://www.sciencedirect.com/science/article/pii/S0264275117304365#bb0145
https://www.sciencedirect.com/science/article/pii/S0264275117304365#bb0145
https://www.sciencedirect.com/science/article/pii/S0264275117304365#bb0100

¢ e

~ 175

ey <7 ey (KD o€ (0 € oo (S

%

4

kS 3 (812 Oy e S e g by (55005 K551 5 s ed b gl

S anc INER

1003051 ool 3law Ul b e ssjle g 2hb o et byl e Yoons zob oS e sloxy) &5
sl ka3 2l (gl Mo (5399 4 SleMbl a5 096 48l o) (5 slez 057 o &5zl

O 3 ol sl S ynie sl sl ol gy Sl Sodomy gdue ol Ll Jiaggy () 3 &S (o5s)
Dyige 0303 |y (09 ped (Shb ple pU e sBll il 4 Giagh

ORRYF D j9 38 9 Caod]

Bl Ghagk onl 0 WIS e W ignd S ple & Sl slaoje 390 3 oy I U
Joeme gl 4 b (g 0ed S )lie 395 (1) Vg o 03litul porie cpl hnog lp & ile ClMa]
Ol Gl llpd dgu jslaie a dnele o (S5 53 lNg e oS 3l o)) by gy 4 (e S Uie 5
S ol 4 ) g S (Ve (5SS g ol A8 e St dnale ol @ b IS5 4 S5
3 i gt 4 1o ol slaosy] Sl satonyny sl paye b ol oyl 5 o 4S5 5 ol (35120
2 S sk (Jgazee b Jl3dley S Mete) dmngs sl b o 53 513l plesl b 51 095 cai palls (i pu
Phb @ls b Jpame (2hb | G o)l cS)lie anS e ) cSlie o 4 pb a5 L
S g2y Syuie (2l b (Silie (Al L (S35 daly (VAF L]San 5 la) 35500 ool (55l
b oosdybjeel bl algs o Lal cpl ol oylal " slb anld S e cudMS S edlil" 4
Syide (Ahb b cS)lio gy anly (b b asels b oojglie clile (YYR o lon) il (aumastio e
oD alie cladiuled o bajls ooyl b Codgmge G 5l dse lgie 4 )8 a8 WS o uST g 39 00 05lis]
Soglee e slodyunly sl 03,8 Mol Sy @ly o (b & L (Yoo A Tl g 5,000 )2gd e
VN0 L Jostul) Cusl iy Sl g plsd LB cogllas )8 gl 4l (i amogs S 3 gl 58l 5 ooy
(10

oMol malys o )35 o 5l Gg b (Bl ple p o Sliios laojp 230 > on Ui
g (phgy g g0 o3t ol o gl o5 1, liseo

a )5 sl 3 a8 Lo cpl 4wl (gyemm0 )5 wloss g WY quaze daaislyd 0 Jolite sl Shs 5l (SO
ot Ve Akl 5 55ule) 290 4B a3 Ghlaatlss g jls 5 35S e )8 argi e plse
(FSbie s13Sag) 53 bl )l gl b elas g 295 00 435 Jla5 )5 £09e plyie 4 laid ) ad S0,
o ok bl plgie 4y (b ol byl 5 dsd 0 (Byme (AL anlE 0 Sy S lsie 4 )
(Yoo ¥ ko) A8 g0y (b glojline B 3 1) )8 LMl 5 WS o Jas 2l 5 2

clrosl oSy wled,S walp shb anld s ol e lie ol |y nds clbcwsd bas slag,gls
Cunl Bgpro 095l (S )lie ()b b 0dd @iy (Sl (b 4 St (Shb Glagplil 5 )bwger
(YL Ken 5 (g 0n)

i ! Jlgus by g Bt

b 0 3505 (650 (Phb gz 4 (IS (Ahb Bl b byl 3 Slwsg e i ol 2
b " Sl b lste o dgdue saalie (o 2k ) Glsie 4] g s &Sl 4wy
b e Pl loanlp Jols (Silie (Sl 095 Jitie (6068 Al 4 1) YU oMl Mg "
423 50 4 2950 Jol ) oo (b slaan]p ogmmetignad Ahb & Jb o g b e Lt

' Heller

2 Sanders & Stappers
3 Stimmel

4 anders & Stappers
> Hamrouni


https://www.sciencedirect.com/science/article/pii/S0264275117304365#bb0220
https://www.sciencedirect.com/science/article/pii/S0264275117304365#bb0220

oS 3 gy (12 ONig e S 5L 5 4y (55515 4551 50 (s ed 1B plos!

2l oMiggd S )lie slagtsy Lgil Ll )ls 5505 oluisid sly (ages sbad giloaie & Ul
(YN o ygl) 35 g3

i) g 00 &) olig et 8 lie (ol abuks e 51 Lol hblin) o 555 e 4B Ly gl 3
Fodazn slag)gld WS o (15,8 Jae cpl &S Cunl Cpl o] ol clalanl ) sl sad (S5 cloal o (VAFR)
ol 35)) plgie & maiitane (gl S903 b e 4ndp oyl bl caiiS o ol |y sl )Sg0d 5 e85l oy
SOVl Lol 4 el 45,5 L5 oy 390 sl 5 cysiomed il (Ve Liishio 8) S s ciblys
Pl pls sl & Glsl el (VooF) pdSSo g 5 g (V2 oF) KB (YeoF) gl 9 52
oigl ol > by Oladl jgye dge S o Jos CS)lie p e (g5l S Jde I Jilue (g9 00
Dy on 38 o3 s (Ahb > (S Hlie (b (blie p o] b 4§ 2,8 ces )90

S8 Jas

Qb g o)aB S gl 28

o

§ il ulfa

il gllol

wlaja

ol pas

agdi Jlagh - 5 l5awa

(VA59) cplis,] Lawgs o 4l g 00 < Lo o Al Jo ) JSC
it 1 Vgame (s (Db )3 ) lho (2l 0y 4 e Mg & le oS A o (LS Cliios 35551
KeS W“ gi»‘;}a.) d)jw 5 Lgl.tb.b;i)ﬁ LY 9 D.)); wﬁn) ‘) UL\J9)'Q(“’ L)u.a.\ ug)LwA &9) Ui‘ ..))‘.)
Cugd Sl e oo @ilio ooy )S plo b dsls b claedld 15 pdpe <8 )lie ool 5 0gMe S 0
(VoVr e dygn 5 Fglgw dlu) 098 485 jlai ) dnsly dngi I oS0 plgis 4 g 0oly gl |y (g 0
d‘“‘%’.“’ O‘?":’ & 1) O]JJ”Q(JB J)Lwa (\ﬂ/\\“) Caouns] I )L'\f),}'b (§94x0 @19? » Le(u u‘).u;b' Oﬂl Lol
2B amd e 05l gpenad S 5l o 23l &) &8 WS o Loy Sl yedbl 5 €8 )lie (o jgie sl
el Lgl;'w\) 3O ke d/“;.‘ill;:.wl <S5 ()‘9‘5 & ..\5|95L;o OI"\';B)'?:*:’ J)LM Al awsly (53979 paousd L‘j
21y 59,06 S8 (Vo V) puilingy g (5550 095 485 JLas 53 )5l g judpuns s elladon (606 (slolapme
e gy Wi o g yeed Sl Sl § Sluos &5 WS o AT g WS o Aty Lo 0T 8
LS oo |y 1S 500 4] g S ol (o Gleds g adeliyy 4
s olpen 25 3)lge Jold (oo il b ppizren 3 Sug) cnl (Jl ol b

I'Lorimer
2 Gronlund

L]

]

4

¢

—~
>

Sl 5 Solare 53 Gy aal 5 b ellad

k3 SN/

&

Gl 35




¢ e

~ 175

ey <7 ey (KD o€ (0 € oo (S

%

4

kS 3 (812 Oy e S e g by (55005 K551 5 s ed b gl

S anc INER

VAV g3l 5 Jly 5] A3k Caal)S 9 poloj Casl S0 (Sl (2l -
33l bt 6155 3 sogas 8 Lo sl Y g s dnals ol (gotisles Yyomo laolS IS sl 13 ol
Sxted Jlowo cilises (slaai] 3 ) Sl Goyo 5l S8 (Veer ) WS pald 1) Gilise (slaadMe |
S e dnels 4y bl & win (o33 Jold Ysane < )l (Yl a5 cuils angy Wb Lol sl HiS,5b
(VY el g S gl (S35 ygul ) Mt Ao eBMe (cages ladise) 4 (Sl g AS oo
XY b 85 sl oy 3 glodnlin e S e ool (Snn (ogas &5 Lo =

130 g,
buwg Gl)l8 <88 il Jold &5 298 Sty ), S wad e clapille copte lp
51 olitel (VA S puagh 5 SKipaiS) ol sl slaion > ol )lS (55 5 elaia] pole il
03) ddie Tolae pge S Ky plyie 4 JEASES S i aleisl slaanl b g T <8 Lo sl
Phb el p jlodlad Gl led Sy 5l (B g ol dng g 0l Jlo )3 05 ol (Y0F (lSen
lys 4 gl pan o wighe aBls "l Cosa" L il claoh plgie 4 ]y GlheSs 5 e
ONgpes <8 e Cudbge Cute sladiges I (S5 (VRAY Tug) Lgd e bl 55 K9Sl cuogSs"
epes sacon 5 gt (SogrSIl sl dbul b oS sl Jy 3 shmsl il red el ok
VB TS g Lygal) S o e |y (5g 5068 & Lo el e
ol )l 5505 g €Sl i (gl Sal) (g5, £y 5 S gl (i (gl e TS ol 059y 0
b 5 3 slaosls Y & ol 5l SLSLI 505 el 45 18 o oolitel ilisks slad,Sog) 5l Lo
YV @dsd 5 <59 VNP (e g g9 ymabd) 39800 (Mgyed S st
548 Mt an] o anos clo)lil (slb KT g 60 b slbcoy 5 g oS lie
gy el gd o Jold (o5iie (gjlme Cunbly 5 sim dw Gla o U odl gim 9 sloald 5 b b
S8 adllas 390 Nigd go odliiwl (Adly Slb claanlp g3 a8 Slalnl jl edgame Sl &S amd e LS
ple o) ) (s (Db | wges S wspped APl ojg (Jlio (el (Y17 (oylSen 5 Sh) sl )5
ol YV S g o) 415 e oolital Lol lasenss sl sl sitor T gpolins <5 31 & sl Lo
i S o et |y olitsd b Gony g Mg pSws (sl ool 5 SIS ogd d9sg el gyl
silize )l 5l g )l p 0 Spie (Bhl oS gy b sunl 0ad Slaidy (V1 V) 5ybke bawgs &S (9,
dad oo |y el ol bl a4 a8 o edlitnl 18 Ay 4w yiwd Sl anlas 5 (295 slacoy wle
(Voo Y75 p00bs) S gy (g i )l8 4228 (S g ligg gl & &5

(BT (605 Aot 9 AL (12 5 eies
S b paitans BL3I ol 1 plaS po 487 ol 00 LS5 o0 4z w1 " sdiged (b ple” )Ml
lise @ &5 ol (X9 b (6)9til> b badpe wdll ploie 4 iz (gl ) pMbaol (pl (ol (sl g
4 bgryo sl oad S5 (0 plsis 4 & Al (rogd 25 o0 odlitul laodly (s yglae> g5 9 (S )lio (slodix
035 53 (z lyie 4 45 4 cpmages g ol Glgyad baogs ol Callad sline 4 45 ol sNig 2 Sy
5 S9re sagsk 4 Glgnd 9w ) iy Slagyl s lp & cwl (2l ple 4 bgje

! Kensing & Blomberg
2 White

3 Oliveira

4 Smarticipate

5> Khan et al

¢ Sanders



oS 3 gy (12 ONig e S 5L 5 4y (55515 4551 50 (s ed 1B plos!

Oloie 4 g Gl bl Jluw g bl gl (ol din aw ol (YY) \c)Jy.n) Cuol 55 2y50 Jos
Wgyse N 4 s ped b selcaibse (il ol

SHg R 1

B ol Lo il & & 45 355 dsmg bluws & 39y 00 S & oloj ecslippaed b ole (slab,
by ol 5 ollie (Y0¥ coKan 5 Sooly) Casl 46y 4 Iaslad] Lauwgs Ul plol & 5 dituun o
5 Saslean ly (soges E8)lto 3l gyl USRS Uiy £l 5 oS (B0 G)lads 039 5l 45l
Olsie & b (Sl g (gileme pl pogMe (YN V‘uij Tose; olRiily) aiS o edlatwl edls b
Plool s slins Cinogs dle bluws 1) o] s a5l laybg) ol ) odlitl (sl clio direj oS
e slagbyy jledlatl (Yoot (o )Sen 5 Sb) Sloads Jo (098 4 e bjed > pdian) ¢lp
S & @S (S )lhe la b pldl b Slgiee g cosl dxge ele il red (b > syt
23 Sbudge & Nl oo (oges CS)lhe g gl ple | clie CuS 5 0gdle 4 S SaS byl
AV g g 5l ) 298 ke

OINg e 9 b

ol Sl Syl 1 e g sy slp pMawl pl sl snis cdl (ol aS jd jein sdg b Sk
G 000 ST b (Db 4 09l Cumo "wgd” | By LS e CSyb Gl )3 paye 4 25
Shb cplpls 5l By slb aul)d 15 a3 395 45 34 0 Lasuine | b 65lg b . eges sla slb
= JU Ak oy p piegn il bl g3 sl p3ye bawgs (6y0ed o) Jlb (Sl sliae 4 (35905
ol Cowd 2350 oy SleMbl 4y B gyl> 58 403 — Cowl 03,8 Ciogi |y o 5yt a5 jehailen célo 4T3 L
oS 29800 IS R 55 )Ny (129 5 Eags e Ggs oS ) (il (Sl el Jle s
&l 1y d95 dl.{zsc)]o UmSgw 2959) oKl L;>1)Jo Olg'};.m‘;jb doesl )y el (PHE slad d}lwg‘a% L'j XV
223 oo 05l g0 4 a5 Canl drwgi b 3 g gl yell (gl pols b Sleidle 0590 SO o pmisten
(VN8 5 Lol A5 sl (608 2k Sy (6)an L], 255 £ 5 5

J ool £ oy sl Mol (al sl o0 8L 5 5> Jgame yobo 4 Soin " (skiges (b MMl
6“39 .(Y’Y\c ;;u])&o.b 9 ‘5«»9)) ._\J)I.) J)L«M L?])JO MI)B Jel rB.)).a ‘U] JLl as 39‘“’;5" odliiw! ua{)L\.wo u)‘)b
pasede "2l ofly L pasas sla b & 2950 1S s ped (Ahb & 0gde Cuo Maigied"
o) Jled Syl slime a5 " gdigias (SIL" Cplply W)y cdBy sl auli8 )3 p3e 348 &S 395 o
o 2 paye o colo snl B ny adly 35505 " Jd (AL 59y 5 ek ol 3 el p3ye bawg (650
Do lo Cowd gy oyle leMbl 4 b syl el

b cdga b poye S o g Sl Byl Wlgi o p3ye S ylie 05,551 0yl Dg3g 059y (pin i) (pl 52
S 398 S 3 S )Nly (39 9 Eag) e Gig) OBl 3 S )lie (Bhb laelS)lS (Jlte lgis 4

' Muller

2 ETH Zurich

3 Verein Wunderkammer
4 Almere Oosterwold

3> Jansma et al

6 Rossi et al

L]

]

4

¢

o~

-

Sl 5 Solare 53 Gy aal 5 b ellad

k3 SN/

&

Gl 35




Ty =< € Koy (KD o€ oroq(9) € ¥ (D

kS 3 (812 Oy e S e g by (55005 K551 5 s ed b gl

pOyo Ly 9 Jib3 o &l 1) 395 (clag b aolS,S pl 55 bgmeiily .ol eges (slib (cilwiley o Ban
o393 S comien md e bl il ) gl s ISl 5 WS e ST gl o)l oSS g o
Con b1y 355 £l g &l amd o 0jla] g 40 45 305 399 g yiwgl yell (gl danwg by Sledle
S Ak e gl S

S ol Indlme 2900 9 (S3loluj sl 1) g e S )lia (2Tl )3 €80 (Agapd plojl gl
CB (sl gl o 0550l sl 5 (358 (hjgel alex I il (slod o) b elozz (sl 51 Ll
bl 55 ) 5 sl S s plosl il 5 BIOKT4 Lo gplie (clbogs s S o odlitl
(VY () Ken g lowils) 3yl o) ()l o

>hb ol

§ 8 oM e b meliies 4l oal 53 b 3 S5 59 SIS S S
By 5 ok QMg s bre Gl Gl sglax 5 0,8 ey gl (b & aulie luised oSl
by 4allSa By Ll 5,0 gy )1, dbgyye leMbl Algi o i)l ol dnols S b Lasiiuns o]yl
saallSn S a5l Y g 2395000 O 3 QMg 9 GBI (o i bLS cl g0 Jiie 510
LS il Al e gyt 5 |y ol g dn 4 Aagd Il ) bl b & pabl 4zl 015 i ol
O (85Sag) S ool (X9l (b lp oS WS Sl |y alehsy 5 Il Al e ol el
Gl sl Gl (2Ll o (BaseS s o cusl dlen cpl et b aigrd (b ple )3 0acl
WSS D) (gudo (6399 (Ll 4 g gl 04028

Sl b gl ade Bl (2l ple b (phb Clids plais @ (2lb > gy Jdos oje 5
09B39 Jorie 9) Gbhb hix slags)sld o5 (Sloj i b NAY ans > (b diej )3 (il lai
09) 355 S8l lgie b & 5 didgel S > plgie @ 095 slagsb s 4 g905 ol 08
3,8 piio )" 2o 9y LS (455505 &S ey AV amd 13 VAT ¢ I3yl g 558 ) NAVY 1S 51590
NS 390 50 8Ly s B 350 13 (S 4538 ) 5 s ) (Db slaoyglanl ] 5 &S
Cloislofl b o5 350 5 i 4 ohb ple okl ol (V355 (6y5558) A5 gykas o)ligd oy "
bl 2 (Al a5 bl Sk els el )l ool 5 ml ol Glr 4L wwl IS8T e
Slgie (VAVY) 5l gt S 658 g 305 o0 |y b 5 a8 (Llasbipbl — sl Lol (glaylins
8 gl )8l duglie LB o] calo cplplhy 5 295 003 (b (b il (ol 2,505, S lsie ¢
s S 4 Jlges ) Lmodls b cowlincidls ;s 5 csybxin Sl S 5l Ul el b Lol sl iy
Loy (olidn ik 2l waled 4 5l cplply g cwl Oglite (Sin b i jl a8 (o (S5 BB ) b So
Sl swled pl 5l IS Slg o )l g e

>l

5ok esle

5l
5

Salgiiny SB 7o

oxiglei 5k pez S® ools
bl bls e



oS 3 gy (12 ONig e S 5L 5 4y (55515 4551 50 (s ed 1B plos!

Phb e 5 g (b g b )98l 1gdig e (b pale iz aw N Ko

Bl st o o 3 oy gl 53 30 b Jlb o cadly 42315 3pmp stiged (69l 51
w51 s el adlate o 53 3k 303l 1 el (6y908 48 Glilie Sl Gl S Lie (Y (Sl 13 (Sl
WS (0 (SN

Phb Cally cul GBS b ey (Slb AT 0 g ed S lie line 4 g b Slb ple
Molitdl g b ) (k" S & AnTE ol sl e (696 el g 5k Ui 4 (Ul el sy et
& yiudiny 05:55] (glimo 4y Wlgh o S WS Ly 0l dw i (odgy 1y 295 slross] AlgT e al,8) Sl
bl S i gl

e 5 oo ook Gl oo 9 s e 905 N9 red (Shb e Gy (Al ple sl
3 ) el oyl 5l eonlply s e ISl (Sal @ b S ol lmon] dan o 1281 008
2,5 ookl gyl Sbsl sl Wl 51l 5 09 o edlatnl (6855 05 (6y5uil> (sl

JB ol sl plsis @) 5)nls (31555 5 amo e )3 (b Sliing 5pld o 1) uigd Sk ole
claan]yd cul (b aol 3 ) )8 8 ) Lie prlaw osimd s 881 dw 95 oo S5 dw 93 5| A Amd o
55 ol Slagas 5l 5 5> 5 L > ke 4 oL o5 S5 e o e b
Lol asl asls (glosbo (slaosl (63959 ylgie 4 Klg¥ o py8 amd o 8 \Lie a] 3 3 1) )8 S\l &)k
o |y (b sl Uite o ama o (LS (93508 a8 (5 S mra 213 cnl 3 Bl e e
) BBl gy (6)55 5l & 239y 9 (SppimBhb) Jos il & (2l3)Ss) (e Spdile NS s
Sy oo JB plos (Wngk se2)

Gy |y syt b e b sigpaed b ol 51 o Ll 5 31 o cliion & 4
lotiailys 5 S i el Jholine 0dh 0303 U5 ¥ S 5 45 jslailen (sl cpl obolSe kbl 03,8
el (b anl 3 S Gimgh cnl 3 (b ol b acal (900 a5 G Gimgh ol 2 5095 53 g e
Dy o3 gudg dgrge Shyy drwgi b Wlgi oo Al ) (g3ge Cumdge 9o iy YU 4 (b
Jbo ol bWl 5 Slidios g > W ,Sagy iy sl 00 o3 U5 Lt bl 5 &S jglalen
Sloads b Jos clol@s 5l aS 05 0939 (sdgpais (Al le 5l ladises

L]

]

4

¢

o~
—

Sl 5 Solare 53 Gy aal 5 b ellad

k3 SN/

&

Gl 35




Ty =< € Koy (KD o€ oroq(9) € ¥ (D

A/

o~
=

e afi D
”
r7$)
’

kS 3 (812 Oy e S e g by (55005 K551 5 s ed b gl

S anc INER

L

B a >lb
Sl
P oo >Lb
solasl >l " Maksioo oa gois
SID Sigls B,
Sipjs >bb Sals Sy
i sga
ol Sliwls 9 pous
o >1)lo six9 b >
05 oLl <2
lie >
Prerd o) wable .
SSOHlio cuidd
S Su9,8u >Lb ple
P
ol s
3 i Chbls a8 s gby, 4
olad ik it
Lol )5 sl
bl Jalse
o9igS)l +
pro
Sl )
VDR SpD) 4

005 alsl b s &yl (Ve oA) 5yaim bawg &5 sl Glidss o Lis gl by 9 byl cadds ¥ S5
ol & g d 59l Sk

ool sl oLzl a5 ol Lol s o b 51 a8 W5l |y olbpe b g e 45 Canl ol Uosb g
5 g3l L oSl S o 2l dslid o o il (gla by 41 ) (0 Lo S & Mg 0 5y (65985
OSes dlee S mlio Lol L o plod & cliiS o S8 Do alors dguty 4y Ladd g s &S Gl oyl S5 090
pleal pa b 1) alises zilio a8 dad oo 1y el pblgyead (gyguiily sk bl Colite joud JS mdlio b sl
(VA5 olg) 1S a1y byl oy yiny 5 S

SBaed (b psle atrm SAlef J el San aigd (55 5 BlE 2,555 & Canl ] S5 pnge
s (5oSidS oS col o:{‘ TV SV PESR Vv slably slaesls )Jw))l J.ulyuo 3,955 L};.l Sl e
285 Gl 1Al slacsygld b plgised g canl (905 b g (g ed o

bl JB byt slably il g b (slenl o)l L (B85S meal b miie (g0 sacon
@l )l S )lie 2Lk lagplpl ;K03 b ey 5 1) Gaigrd Sk ple Ll Giagy cnl e
5 wad blo)l pille b a5 (63,S0g) cunily Wb oy0ed (ALl gy (Bl g w8 o d ) ol &Sk
bl ) b S8 Glagby) ol ol oad @l Jogtul lawg oS oo ablie 55500l slags sl
g S (Jron Jolo oS sl joomaplasl Anl)h S ol 4T S o oty Niaibgr slajeed > (s reh
(710 ¢St 5 Jastsl) 435 oo S5 |, oM

S lie 5 SlatiS < )lie (sages ygdio )50 53 33 (225 Sladl gy 3 (Voo ¥) Sl 5 S8 )8
adllae (gl mn" i 3 S aie 4 &S sl o b ) piliae il &S Wik, domi ] g
S il G ol Lol lisg e (gl Mg ool ] ) ool g ol 1 eoliiel olisl (el o g < yguio
ol paouad 4y 0l S5 13 )08 5 ogas Do 0ind L &S Cawl Dgdoe Slie g daled L3l (gly 29500
(VN8 2 loran)

! Beebeejaun



oS 3 gy (12 ONig e S 5L 5 4y (55515 4551 50 (s ed 1B plos!

2 Gl (Sae (b gy (nl 955e &S 29800 Gl |y (aladiged (g ALk e (uyn g @l (UL 5
oy o & Jos

sloadds uily g (b pole sl by sl S e Ol ) @ g (8D il padd 3yl
S e pga ) 00l )l g Cllllas 5k 5l g 258 e )8 ookl 350 (5)1B) sl >
) 392 il 60 Lol dilate 1 laatis oles slagyb oy gl lalllas > EAISES 15 disy 1 o)
3,59y cpl (. S)lie (b s garg B aasd oBud 5l as 5,8 Kl 1) s SOl pais g
4 5914 659 A8 K8 u.bu )l)él Ja.wy b J)b 0450 9 o dl.aoln:;él.w 9 Lmdlfw Sy 4 .\3|93L5,o
u>|)]o D Jlosl oSl sniles o slp S el SNg s (b pole 5! Lg]ctj}oj YU eas S5 Sl
ol bl @l 1) sis 1ol BB (2Ll b hsye lagbyy g sl 0gp ool GEpw da (359505
Sl Sikie sy 4ol 3l Baias e Liopred 4l glojle - cul byl BB (o)) )b S
58 aalgd e gl st SUSHl b (gilosgd A6 L oSl ashy (ST sguomal (sloadi | (gl
a1 oS slmolSian) g IS (ol tile (g polic 5 5Ky S 355 (606 bao ) Al o o)l
sl S50 9,5 ST 5 2l5)) gy 3 (Db ple adr LS g

SR @y Jelod ES 1 os 53 (X9l (b ol

b el shaisll S5 5 395 W) 1 ICT 31 S sl i ool 31 s
2 el (gilore (S 10 5 ez @) g qole g gy Jlod Il g5 oo edlitl (suig e
Setled S 3 esnlitio B Ly (V)8 SgisS 5 (5 ) ool Bl dmgs ) Gygs b g oSl
Sealed ol - ol il BB g g olSKtild g0 ol g @ Jibd ol sk Sl &Sl
o) e 2o g mw oo Lol 0 Slas e )l e ol b S &S 1) gdm dw sladl Wlg e
g oo ) Ll o B 2 |y ol o3l s 53 5 S () ) (o Cambgo amd (o0 ojla] )l 4 &S
55 1) 3l 295 S (olb CablB cpuioman Ll aams o LialS 1S sl LYVl S & o8 il
)51.)[3.A>)"J&{&J)yﬁw&&b@l.ﬁyﬁb%@da)xﬂyw}wL!bgf}lg..&ﬁ.)so&mlf
okl &S 20 o el Cpl iy o]y leiSa S g oleiS )5 el 1)l 4 g Sl iy and oy [y W00
Ll ()lSaws (sl pos axiio 105 Al Figpar (ool doxiio & Cund (glo b s 0 @ol> 9 @y Jeboo
) 5kl sl (Sl sS4,

bl 1y oddodly wsis gl ganz b U sad o |y Gl pl ansde e bbb 4 oole Gy asliy oy
Ao clagn] dbul b el ) sl 5 & wul bdwsin (o30,S p 35 400 Jiad i 293 (63,8 Slus )3
355 Jlo 5 03 i Slonaig b S b slo 0353 3,90 9 (55 S L 0l oy ol 2
S slr e G b ileand Ked 0l g bule )l Gl g el Wlg e &5 wiad s
oo 5 sl ol g el oSl o b (slid i) o] Gin &S 15 oolizl elazs] oSl

! Minecraft

2 UFO

3 Unlimited Cities Pro

4 Unlimited Cities DIY

5> Quick Urban Analysis Kit
6 Chirkin & Konig

" qua-kit

L]

]

4

¢

o~
o~

Sl 5 Solare 53 Gy aal 5 b ellad

k3 SN/

&

Gl 35



http://qua-kit.ethz.ch/viewer
https://www.sciencedirect.com/science/article/pii/S0264275117304365#f0015

=7 ~""’I‘flj § € ey (KD ¢ oeeq() € e (D

v 5% :/4.0"

~ 75

%

4

S 3 ey (8l Ogpd S 5L i ()3 Sl 5 (s e 2T b sl

S anc INER

it Mo b glas g S shb ey & wmes UKl plo 5 beSas (s dag 390 sl o)
Sl ol aslo (M whis 13 5 280 o L |y dewy Jbb jo dilaite S Canly G ol gl
lo S5, b &S (o8 9 (SHb )b o FgSma) ilisee (slad S L ) (bl 298 (o sl (g e
G 3l &S aed o s g yed Iy SleMblosds &l (oolpiuiny 7yl aimd iy Wil ol et calisee

25 (o Mg (00 gl 3 o (s a5 350 )3 oritns (5o (s

S
>z

r

5 vﬁ-v Qs
rt

" i ‘-— R | ”
gy . N o '.‘
L R AR .u;% p..ogo:i.‘

T - (Y o ¥

S epgeal opl ) il o odly inled ¥ IS ) I) Sk C‘L?9éir“Jtl>° oty ol Sl Y S
S 51 ool b wCowl odds [asuie ol Lid > BB g Cul Sy Y g X Caa 0 &5 KU o8 s
233 onpen a0 pbol QliSe S b pleiS)h e i 1) 395 BN Wlge S (Jg Sl 5

ol 005 03,91 (S 9 38 ulido ) ogy i 51 ldiges ¢y



oS 3 gy (12 ONis e S 5l g 4y (5,505 @551 55 (5 0d b plos!

bbb oeled e bbb wlby al)l

>bb olelbl ]zl >l 3959 @byl

bl > ol Jlesl ¥ S5

iy Sy g WS o Jlosl ALk Il )3 1 (g8 lape S8 K03 g (ol 4gSe & amd e lis ¥ IS
il ) g 3,555k plbb (oot b @) 5l a8 e o3l gt sl 1y P ik
D)3 o 8 o] ol (2 2 45 A8 o gl |y (gaiho (b slalne 5 48 o

9 0ABL () Cons aile aihate gaw 3 el ol g @ JeboS Sl edlatl (gl (ooleidny slaylne
Gaanlp b 2g)5 Sl 3 Wb oMbl o) died jow gbolas 5 blaile 4 oy 5 Jlail
Sleadats ] coslio ren 8 )lio 11,8 55 I3l cpl 5l odlatul sl 4 g 0395 ey 5> 503 S Lie
S Foazm lajlne 4 Cul (Son & 298 i (2ulis 4 Ll e A 5 Sl b olyen baplesl
e o cselazn] bl ) 5 tog] Casanl 15ko e leMbl ) 35 e bl o b (o,

sblie Uog) ol el et (b wl® s lgrd cSilie Gy s (B sIRS PIb ol
2)90 33 Wbyl (sloodld (5 yglgen b bame (S )3 e lie (gl g (gilosiadlys Aoz Sl ¢ g20ke
5 o Jios" wilo ICT (elalil ciam 305 (606 (Db S 3300 5 Qg ed sl 5 x5
EUsned (2l ple gly )3 Wed edlitul Ngd (Shb ple AnlE Jues ly Wige "o 2ol>
Sy Sl 4 Slgs oo o) cul Cunl Gyaed (Ahb 3 Mg S lte SRl (gl oS lgel (o9,
b anlp o liged Jlb cS)lie p ugnd (Db sl paizen LS SeS 5 585 LB 5 Sk
ICT (el 5 csilotonss colossl ouimd csloais sila il (sl b 31 gy el oy ass (g0t
OBk g S5 e ugnd Sk ple tsly ol o sl 2l BB " g ad polr g g Jlos" ale
sy ol oren 09 el (el (Ahb CulS dame sl Mg 5 Ghlestlis (ol sl (gl
2 98 ol laaloee g L)Ll Syl ()b dlox gy (Hhb sbrojon jl awy b sl Sl
el BI85 R85 il sl Sl sl 263,08 )l (s 89 08 (b ple S lge cals

Lg)ujé,ijéjux»):éﬁ)ubﬂjfljbuuﬁaj

L]

v 3 )/

Gl 35

%

o~
P




ey <7 ey (KD o€ (0 € oo (S

¢ e

~r75)

%

4

kS 3 (812 Oy e S e g by (55005 K551 5 s ed b gl

S anc INER

238150 ¢ molio
Abers, R. (2000). Inventing local democracy: Grassroots politics in Brazil.
Lynne Rienner Publishers.
Auwalu, F. K., & Bello, M. (2023). Exploring the Contemporary Challenges of
Urbanization and the Role of Sustainable Urban Development: A Study of
Lagos City, Nigeria. Journal of Contemporary Urban Affairs, 7(1), 175-188.

Auwalu, F. K., & Bello, M. (2023). Exploring the Contemporary Challenges of
Urbanization and the Role of Sustainable Urban Development: A Study of
Lagos City, Nigeria. Journal of Contemporary Urban Affairs, 7(1), 175-188.

Battarra, R., Gargiulo, C., Pappalardo, G., Boiano, D. A., & Oliva, J. S. (2016).
Planning in the era of information and communication technologies. Discussing
the “label: Smart” in South-European cities with environmental and socio-
economic challenges. Cities, 59, 1-7. doi: [Insert DOI here] (if available)
Beebeejaun, Y. (2016). The Participatory City. Jovis Verlag GmbH.

Berman, T. (2015). Public participation as an instrument for incorporating local
knowledge into planning processes. State of Australian Cities Conference.
Berntzen, L., & Johannessen, M. R. (2016). The role of citizen participation in
municipal smart city projects: Lessons learned from. In G. Romenti, C. Romero
Herrera, & F. Duarte (Eds.), Smart City Governance (pp. 299-314). Springer.
doi: 10.1007/978-3-319-17620-8

Bibri, S. E. (2021). Data-driven smart sustainable cities of the future: An
evidence synthesis approach to a comprehensive state-of-the-art literature
review. Sustainable Futures, 3, 100047.

Billger, M., Thuvander, L., & Wastberg, B. S. (2016). In search of visualization
challenges: The development and implementation of visualization tools for
supporting dialogue in urban planning processes. Environment and Planning B:
Planning and Design, 43(1), 124-140. doi: 10.1177/0265813516657341
Bonney, R., Cooper, C. B., Dickinson, J., Kelling, S., Phillips, T., Rosenberg,
K. V., & Shirk, J. (2009). Citizen science: A developing tool for expanding
science knowledge and scientific literacy. Bioscience, 59(11), 977-984. doi:
10.1641/0006-3568(2009)59[977:CSTADT]2.0.CO;2

Brown, M., & Wyckoff-Baird, B. (1992). Designing integrated conservation
and development projects (No. 333.95 B879d ing.). Biodiversity Support
Program, Washington, US.

Bryson, J. M., Quick, K. S., Slotterback, C. S., & Croshy, B. C. (2013).
Designing public participation processes. Public Administration Review, 73(1),
23-34. doi: 10.1111/par.12002

Carpini, M. X. D., Cook, F. L., & Jacobs, L. R. (2004). Public deliberation,
discursive participation, and citizen engagement: A review of the empirical
literature. Annual Review of Political Science, 7, 315-344. doi:
10.1146/annurev.polisci.7.010204.100014

Chirkin, A. M., & Konig, R. (2016). Concept of interactive machine learning in
urban design problems. In Proceedings of the SEACHI 2016 on smart cities for
better living with HCI and UX (pp. 10-13). ACM.



kS 3 (51 O g e S 5Lk 5 4t (5508 W00 5 s ed b Lo

Collins, K., & Ison, R. (2006). Dare we jump off Arnstein's ladder? Social
learning as a new policy paradigm. Social Learning Working Paper Series, No.
25.

Dambruch, J., Stein, A., & Ivanova, V. (2016). Innovative approaches to urban
data management using emerging technologies. In REAL CORP 2016-—
SMART ME UP! How to become and how to stay a Smart City, and does this
improve quality of life? Proceedings of 21st International Conference on Urban
Planning, Regional Development and Information Society (pp. 375-384).
CORP-Competence Center of Urban and Regional Planning.

ETH Zurich. (2015). Standards for citizen science: Principles and guidelines
for citizen science projects at universities and other research institutions.
Retrieved from https://ethz.ch/content/dam/ethz/special-
interest/biol/imsb/imsb-
dam/events/citizenscience_data/additional_content/standards_for_citizen_scien
ce.doc

Ewing, R., & Handy, S. (2009). Measuring the unmeasurable: Urban design
qualities related to walkability. Journal of Urban Design, 14(1), 65-84. doi:
10.1177/1357480908099393

Fung, A. (2006). Varieties of participation in complex governance. Public
Administration Review, 66(s1), 66-75. doi: 10.1111/j.1537-749X.2006.00674.x
Goldsmith, S., & Crawford, S. (2014). The responsive city: Engaging
communities through data-smart governance. John Wiley & Sons.

Gregory, S. (1966). The design method. Butterworths.

Gronlund, A. (2009). ICT is not participation is not democracy—eParticipation
development models revisited. In International Conference on Electronic
Participation (pp. 12-23). Springer, Berlin, Heidelberg.

Hamrouni, A., Alelyani, T., Ghazzai, H., & Massoud, Y. (2021). Toward
collaborative mobile crowdsourcing. IEEE Internet of Things Magazine, 4(2),
88-94.

Heller, K., Price, R., Riger, S., Reinharz, S., & Wandersman, A. (1984).
Psychology and community change (2nd ed.). Dorsey Press.

Hughes, J. A., Randall, D., & Shapiro, D. (1992). From ethnographic record to
system design. Computer Supported Cooperative Work (CSCW), 1(3), 123-
141. doi: 10.1007/BF00733122

Jannack, A., Minster, S., & Noennig, J. R. (2016). Enabling massive
participation: Blueprint for a collaborative urban design environment. In G.
Schiuma (Ed.), Proceedings of IFKAD 2015, International forum on
knowledge asset dynamics (pp. 2363-2380).

Jansma, J. E., Veen, E. J., Visser, A. J., & van der Valk, A. J. J. (2014). From
protective space to embedded place: Developing urban agriculture in Almere
Oosterwold.

Kensing, F., & Blomberg, J. (1998). Participatory design: Issues and concerns.
Computer Supported Cooperative Work (CSCW), 7(3-4), 167-185. doi:
10.1023/A:1008680010734

Sl 5 Solare 53 Gy aal 5 b ellad

L]

k3 SN/

Sl 35

7

o~
>

¢4




¢ e

~ 175

ey <7 ey (KD o€ (0 € oo (S

%

4

kS 3 (812 Oy e S e g by (55005 K551 5 s ed b gl

S anc INER

Khan, Z., Ludlow, D., Loibl, W., & Soomro, K. (2014). ICT enabled
participatory urban planning and policy development: The UrbanAPI project.
Transforming Government: People, Process and Policy, 8(2), 205-229. doi:
10.1108/TG-08-2013-0042

Kondepudi, S. N. (2014). Smart sustainable cities analysis of definitions. The
ITU-T Focus Group for Smart Sustainable Cities.

Le Corbusier, & Eardley, A. (1973). The Athens Charter. Grossman Publishers.
Lorimer, A. (2016). Mass-participation architecture: Social media and the
decentralisation of architectural agency as a commercial imperative. [Author's
website or blog post]

Lynch, K. (1960). The image of the city. Joint Center for Urban Studies of MIT
and Harvard University.

Lyons, S. H., Walsh, M., Aleman, E., & Robinson, J. (2014). Exploring
regional futures: Lessons from metropolitan Chicago's online MetroQuest.
Technological Forecasting and Social Change, 82(1), 23-33. doi:
10.1016/j.techfore.2013.07.022

Moggridge, B., & Atkinson, B. (2007). Designing interactions. MIT Press.
Moore, K. R., & Elliott, T. J. (2016). From participatory design to a listening
infrastructure: A case of urban planning and participation. Journal of Business
and Technical Communication, 30(1), 59-84. doi: 10.1177/1080616615585223
Miller, J. (2021). Evaluation Methods for Citizen Design Science Studies:
How Do Planners and Citizens Obtain Relevant Information from Map-Based
E-Participation Tools?. ISPRS International Journal of Geo-Information, 10(2),
48.

Oh, J. (2020). Smart city as a tool of citizen-oriented urban regeneration:
Framework of preliminary evaluation and its
application. Sustainability, 12(17), 6874.

Oliveira, M. A., Carvalho, A., & Bartola, L. (2004). Public discussion of
Oportés municipal master plan: An e-democracy service supported by a
geographical information system. In M. AZlgii¢, Y. Ceylan, & I. Turner (Eds.),
Lecture Notes in Computer Science (Vol. 3183, pp. 534-543). Springer. doi:
10.1007/b100282

Participate in Design. (2016). Designing with people - and not just for people.
[Organization website]

Pomeroy, J. (2017, April 24). Smart Cities 2.0. [Video series]. Retrieved from
https://www.jasonpomeroy.sg/smart-cities

Raddick, M. J., Bracey, G., Gay, P. L., Lintott, C. J., Cardamone, C., Murray,
P., & Vandenberg, J. (2013, March 18). Galaxy zoo: Motivations of citizen
scientists. arXiv preprint arXiv:1303.6886.

Riesch, H., Potter, C., & Davies, L. (2013). Combining citizen science and
public engagement: The open AirLaboratories programme. JCOM, 12(3), 1-19.
Rossi, S., Rossi, S., Rossi, M., & Rossi, S. (2024). Minecraft As a Platform For
Co-Creation Of Urban Space: A Case-Study With Teenagers.



kS 3 (51 O g e S 5Lk 5 4t (5508 W00 5 s ed b Lo

Saad-Sulonen, J. C., & Horelli, L. (2010). The value of community informatics
to participatory urban planning and design: A case-study in Helsinki. The
Journal of Community Informatics, 6(2), 141-153.

Sanders, E. B. N. (2002). From user-centered to participatory design
approaches. In J. Fulton (Ed.), Design and the social sciences: Making
connections (pp. 1-8). CRC Press.

Sanders, E. B. N. (2006). Design research in 2006. Design Research Quarterly,
1(1), 5-8. doi: 10.1080/13647630600600241

Sanders, E. B. N. (2008). On modeling an evolving map of design practice and
design research. Interactions, 15(6), 13-17. doi: 10.1145/1411245.1411249
Sanders, E. B. N., & Stappers, P. J. (2008). Co-creation and the new landscapes
of design. Co-Design, 4(1), 5-18. doi: 10.1080/14616700801919310

Smith, D. H. (1983). Synanthrometrics: On progress in the development of a
general theory of voluntary action and citizen participation. In W. W,
CHARTERS (Ed.), International perspectives on voluntary action research (pp.
80-94). University Press of America.

Stimmel, C. L. (2015). Building smart cities: Analytics, ICT, and design
thinking. CRC Press.

Tritter, J. Q., & McCallum, A. (2006). The snakes and ladders of user
involvement: Moving beyond Arnstein. Health Policy, 76(2), 156-168. doi:
10.1016/j.healthpol.2005.08.008

Tunnard, C., & Pushkarev, B. (1963). Man-made America: Chaos or control?
Yale University Press.

White, C. S. (1996). Depoliticising development: The uses and abuses of
participation. Development in Practice, 6(1), 6-15. doi: 10.1080/7136204
White, C. S. (1997). Citizen participation and the internet: Prospects for civic
deliberation in the information age. The Social Studies, 88(1), 23-28. doi:
10.1080/0037799970880104

Sl 5 Solare 53 Gy aal 5 b ellad

L]

7

.

vl )P

Sl 35




Designing and Planning in Architecture and Urbanism
Volume:1, Issue:2

Integrating innovative urban design. High technology and partnerships for quality
improvement

Mostafa Basiri’
Behnaz Amin Nayeri *(corresponding author)
Yaser Khanmohammadi "
Mehdi Salimi ¥

Abstract: I

In recent decades, research in urban design has primarily focused on the technological aspects of cities,
often referred to as the smart city strategy. However, nowadays, citizens' concerns and interests take into
account the realization that a sustainable city is not only built on good infrastructure and sustainable energy
provision but also includes the opinions and feedback of citizens. This article introduces citizen design
science as a new strategy for cities to integrate the ideas and desires of citizens into the urban design
process. This approach combines the opportunity of crowdsourcing citizens' opinions and ideas through
modern information and communication technology with active design tools. Active design feedback from
city residents is recognized as a missing yet essential way to achieve a responsive city. This approach
leverages the combination of crowdsourcing citizens' opinions and ideas through modern information and
communication technology. Finally, the article showcases existing approaches in citizen design science and
presents rapid urban analysis techniques as a practical application of this method. This toolkit allows users
to manipulate geometries in specific environments, providing an opportunity for non-experts to express
their ideas for their neighborhood or city. Therefore, a system is proposed to integrate citizen science and
citizen design, requiring a structured evaluation process to integrate design science methods for urban
design. Examples of existing approaches in citizen design science are demonstrated, and rapid urban
analysis techniques are presented as an application of this method. This toolkit enables users to manipulate
geometries in specific environments, offering an opportunity for non-experts to express their ideas for their
neighborhood or city.

Keywords: urban design, innovation, advanced technologies, citizen participation, quality improvement
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