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An Elementary Study on Experiment of Open Source Hardware Design for Digital
Design Teaching of Landscape Architecture
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Abstract: This paper develops prototype installations with an embedded system and processes measured data by writing programmes. It explores how to improve
digital design teaching of landscape architecture by exploring designs of open source hardware through experiments for capturing dynamic changes to small
environmental factors, installation-lamp interaction experiments, and experiments for keeping dynamic records regarding sources of water flow. In the experiments for
capturing dynamic changes to small environmental factors, flow routes are selected by developed portable measurement devices and wireless data transmissions.
Within the period when environmental changes are relatively stable, the section lines along the flow routes are identified for measurements of the environmental
factors to lay a foundation for intensively exploring relationships between feature changes and small environmental factors in terms of data. Embedded systems
and various environmental sensors are applied in the installation-lamp interaction experiments to examine responses to installations and environmental changes as
well as ways of interactions between installations and people, in an attempt to find a mechanism which can better induce interactions, so as to provide necessary
references for further experiments about interactive art installations. The experiments for keeping dynamic records concerning sources of water flow derive from
specialized experiments of landscapes. In these experiments, existing physical models are used for capturing objects which drift with water flow, collecting data
about coordinates and recording trajectories via visual tracking, in order to make it possible for digitalizing teaching experiments.

Keywords: landscape architecture; digitalization; device experiment; programming language

Hil, HrsMmRRoeeM R T+ RETMAXRGIFIREF SRR Z T ik
BT TSGR, W U, I EE R SN g AR, S 3 Al NS T
A4 (GIS) « ZHMBLHEAR. FUGERE AR, B %R BT HK R 3
BOLIW R DLESRM A TR E S SRy, KR R EIVNAE OV
BT BT (BIInRA KRG EEMERIEPTT, RS ZE AR B AR
HARZREE BN, B RIRRE L. & B,

AHGG /1980 454 / 53 /W db N / 14 / P 2 SRR R BAO Rui-qing, who was born in 1980 in Hebei province, ET /1990 44/ Lo/ BevE N/ WA /P8 2 @A R B
YEIT / WF 7207 1 e 5o (1622 710055) is a lecturer in School of Landscape Architecture, Xi’an KPR/ WF 705 M N B W 5 A S MR ¥t (%
University of Architecture and Technology. His research 710055)
focuses on digital landscape architecture technology (Xi’an
710055) .

41



TR BT

2017 4E 3 A LK, DABCTAL BT Y
i SR OGIEA, 7 P 2 FURHOR S L 1 H0T
EIEAL, YIRS ES 274 N, It
14 2525 5 3 442800, @R et 77 ik
BB S EREE R RS, DU
FAC B S AAL O URFE RN 25 AT JRAL X HEE
oot #et. MEE, B ot B
OB MR, HA g 3 MEE S
¥, BT EGYARR S5 .

1 /N R 7 Sh Al S 5

BT, ANVURIMEHT T ZATH Watchdog
NSRS A E R R KU TR
AXHREE . PR AR 2 ES, HT
NS SRR B A R
CRARISEIED M EAOCE ;2 — D HIRNTIT
Fto JUI 22 AR BE A OC B 48 DL SR G i % UER
HiAE, ERwAEEHTHE RS R
GRmIE A, R BRI BT 5 Ta) A DGR 5T 2
FAEHY R G FRE R T IR O R . AEEE
EERLS, LR A A B 2 IRT A [E 52
BNA LR 2 HME LR 2 X AR )
Wit FR, FIREZCE AR T BN R 5
FSEROE

NIRRT A ARG AR S0 1 7E B iR
ERNITRE, LRV HNET N ZEREER
A BEAT IS, A R AR RO B B T 4
W, 3@ Processing 1B S IS LI H3h 2
Ruert. R, BEESRIUERE, SEIRTIVE.
5 53 Wt S AT AR TUAN T I B 26 N R
I /NSRS BT FL 30— 20 40 i BN 3R
BTSSR NRER b IR 5L A
FAL R T RERF i, IME A AR
A, Bk T EARR R, &0 BLREL
FeE M MR, B AR RS
DA B B N AR LT A 3K 2 55 A [ 0 B2 A% k2%

WANG Ding-ran, who was born in 1990 in Shaanxi province,
is a lecturer in School of Landscape Architecture, Xi’an
University of Architecture and Technology. Her research

focuses on digital landscape architecture technology and

ecological planning(Xi’an 710055).

42

PR AR, IR IE A G HUE 2 i i A
[FH) LA, H8 R AR BT
oA, SLIGI H e . I B s
S ORI AT A4k, U 0 5% Hh A R AE 5 38
B 7GR R

WA S8 H I Bt seg 5 r: 1 R
Whecns H @i 2e 8. S50 il B 146 M
BHRD, AFEIRIEE . NTEZ) WS 3 TN 2 .
2) I LR AR E AT AT, 3) FE R AT L
WA G E— B I AL IR 23S, IREUE 2 3 5%
o w1 fros, 2B RTHEA Arduino 194E
BHERAXZRS, BF 24 BN ES, [
PR M0 2 i A R 58 K0 B T FT RN
A LA AR B 2 00 e A, DB SRR B R
[ gt 200t ) S B 0, B A T MR R AN R FR
B R AR A e AN A R K A
Z 5, 1 XBee JC 2k A% i 2= FEL AN o, E FEL I O
EH BB ZAR L & Processing AL HEIF
MECE, AT AR AN 2 FTs .

S A B 2 AN e, 1
—E BT A BN, A 45 B I A A
M2k, AR5 2 A4y, 2017 4E 5 H
24 H TP K E R m AL g 2 AN
ZE I, A B 82 30—21: 00, LA
2017 4 5 J1 25 F T V8 g ORRE SR AT = 70 ]

SA258, W

e BUMR B 5 2 1 2 A b R B, B TR B
J96:30—8:30, 123 10—13: 30 fl 18 00—
201 003X 3AMIFAIE:; H =, [F—ITAIECR,
TR AR A ST A T SR . LA IR
S HE SR R B ARt s ik, A
FEARIEE BRI B A T RE . FEIR AR AR
T ] 78 £ 50 /0N PO B ] B P, 10 3% T 3 B it 4%
ISR F S AR EdELE Rhinoceros
) Grasshopper 15 mi g2 & Mk, #id
9 5 R TR T A AL B PTG, T T
ANF ) T ANRBE R AR L, B L4y
I AR A By RS R 7 AR . AR RSB
PR R ERE S TR RS S X A
SORBEIRE 0 2 k4%, T 2017 4E 5 H 25
H9: 12—9: 29 f115: 36—15: 43 MEH 1
%502k, 91 34—9: 5315 56—16: 19
W 2 KNk,

EINE £ I R

£6:30-8:30

SH248, $=&

uuuuu

ENE S BN BIE

1 #£F Arduino FIIIE %%

Arduino-based measuring equipment

NI N

S5A25BTFF#a%3  5A25B FFME4

2
2 Processing A #At5 Grasshopper B #4L I &£
Measurement data of Processing visualization and
Grasshopper visualization



ANER S R T B A AL SR A A S 5 45 SRR AR 1k B S U = A R
FSCIR R Z AN IR AR A 1) B o a5 T 00 ) S 3 v
%, WAESLI B EATEE IR S, WEE I T, SIAEE
DU, AT DAL PR 58 AR A 500N (1R I [) B 1A 56 Fs i TG /) AR 455 00 2 F 2504
MZk. MINEHHE, Aebd B0 R m HRIBEE . SGREAR L 5 Hh W) B %5 1)
KRR FR, NIRNFARR BHNNREIRALT — Pl 47 15256 )5 2.

WA CETT R, R 2ATNHEZ: 1D B2hm%
RN, BINsh2& P s SIS R 2) &)
RS BEIKFCAR IR0, RGO 732K, MR S5 BB XL &
SO (R 2R B S R, X E e AR IR B SR B B, TR SR AR %
B T 5 F AR B I G R, SRBCTIMEN S5 18 . TRl
Blas 20, Bl scikit-learn FREREFF , @S HWIRAIE S5 FREE R -1 8] 1)
KRG, MR TB BT AR g o 5 F AR ok, AR T %
M BT R IR . %38 25 i ACRS = 2 R ARG R IW
Arduino C, Processing fll Grasshopper 3 N&E43-

2 AT HE )

Wk NSRS, B0 Arduino 425 R GE LA K ROS AL 2% A4 A
RGN T B RPN SUR ) A BB BBt b, —E 2
FEEFEWN ., 78 2010 F207, MOLHFRZXITIIRE, Tl
W KRB HENZERIEM . B EEFKEMRTT %4 . Arduino. BRRR.
LattePanda.SparkFun.SeeedStudio. Intell 5 i 28 &5 K& i A\ R 1
it AT e AR o BV ITATT A EE Re B8 72 B I BT 1R it R AT
B BT AU, ANVE 2 NS N, 32 ol AR
PAR AT B AR Bh e vt F By, #GRAE R #EE ARy SR
BHE P R .

TERE BN R H A0 2 v, F % 2L AR SRS SRR B [ 1 1
HE, TE R FI Al  [RIRE,  $R A I 4 sk ] e IR,
MR SEI TR B B e s, WA LTk, BRE
wTHR AR HEE . HE T RORSRIG T 5, B8 2 N SRIG H R it —
NERFHE, MNET IS AN B IR ARE L0
SRy, JLFEIWEH ¥R LED T ITT R S50 M) 2 8 1 st nl A2k Al
SMEIR, BIR 1N “44s” st disE: 2k 2 AR RS
Hars B3 NN RN R AT -

AR SRR BRI N g, RR R Rl AR R 2
JERRBIRNR RS B W0 E 5 . 7EM B R g, AR BT e

Digital Landscape Architecture /Special

BN B ARNBE IR, B2 bRm daE Mk 7 2 ROR Ak 46 80
SR SRR SR A, s R T e .

JEU2 FZ 3 [FIIN 25, 1 S RN SR GEHE 23 T Be i S B

(B3 o EfEf: 5V RIER 7 MK eI, BidnE

1% 2mm A LA 3mm 8 I AR G AL B A6 R I8 AR 6 25 R H R R
gb, kg e TRY . R B 2 ANy, A BV R
MR LED 4T a7 Al — R — WOk, THAGHOL, fxdim. 56w
M2 20 ) W B AT LD ROBRAL IR, 2 NERIE S, B3I, i
Uiy S INAE B RS, T8 4R A SR ) S 5 i AT G TE R A . IF
A NFREDGREANIN ) 2 A S AR IR 45, B0 02 00 2 J5 55 LED T,
B E 15 0T I TA) By, AR O 1 B 58 0 R ks 45 1) LED AT (¥ JT 5%
S FEWLN S, PSR, PR A

B 4 Jyd il i FO 2 o N U R G 2238 . AR B T — i 1 02
FEEUORMERERE . 78 2 450 & A BT [|) IR W B, A EqIaem
H R ARUCEE, i H RS S A RS Arduino C Al
FH T FU o i ST B8 Processing. B 5 MBS SRS E .

SEBRIRE I A, HRC TV R P R A P A L () A EE A
A, PRt BAESLhR Srh R AL, JFSsRid sk GR 1, El6) .

158 ZRE

FT 2 _NEBLED_FF

RIS

pelin ]
? B8 %
P R RS S RICH TS
% XBee
Z\Q HFREHE , Fo-11 TR IS
3 =
ES s EHBR ARSI , BADERETR
m |
Bl |
oy 1 BAR | FEEHHEEEEE)
If i
& TS FBRES
grﬁ ] R E S RTCR R
2 v IReLEOATHS S
| -
St HIE , Fo-11 AEFETEEEE)
i BEAE BHRES/SHHES
i XBee =
o
Wi
wert
i
AR
(o] (eom]
(o] (o]
Processing @SR
3
3 REE TR S
Implementation of device features

43



TR BT

1 AR BT IFR s R R OLORE ILR

Tab. 1 Observational record of actual-scene application of interactive device lamp
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Make real-time recording of the route of water source
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