B WISS 2024

SoilSense: TIEMEYARIEMZZERALIVTFILZALNET 11— RNy D

A7 —ADRIR
i #E *  Tian Min* 278 8K

BE. LEXKBREENERY U THRABER T AL FOBENEE > TV 5. Z ORI LK DA THE
B3 2 TIERMA YRR B (Soil-based Microbial Fuel Cells, SMFC) 2358hR N2 BEHFEEZRET 25D L
THEHZEDTWS. 2L, TEFOMEYORBESZEC TENEZERT 2 HDTH 5. KT,
SMFC % F#ist >4 L CTERT 30 0H R TIA Y AR—AZRET 5. H Y — R HERAE O
FUEREDOZENC K > TEU 2 BEZBZFIH L, DB A REREICERARRER (28 %X 20t 033
CLTEATS. ZO7 7 —F k), BERBEL RN I LRy o v JHERE R EB T 3.
Bk, X X ERBHHERE X CHRBEEKER (VWC) BT % ZORROBEARFHEZRE L. £/, %
BEIRATNCHIST 2720, FMGEMERHWEEY 2a— A Moay 5 F 233 - 8WEL =, X 512, SMFC %
Wiz —9yF VI EFEIEL, N FTFHA 2 LTEEEZHH T 2B oKE EOEEAICOW TR

AN

1 IL®IC

BHARFUTINAY B 13, AP [6][9], F3E [1][10],

FAEMTRET ALF [11][3] R ¥ DZER R B CHEH &
NTWB.SMFCIZ, 7/ — FE+HA, AV —F%
HEEEICHRES 2 2T, WEMoORHcI DA
o B HERERTE 2. EETIE, A 731mV
DEEL 2000W OB ERAET 5 Z e BRI N
TW3 [4][5]. L2rL, HEDORETIE, HABAE
ETHY, Ky LER D OEENKE S LT
3 [7)[11]. ZhFTD SMFC OIFFRIEEE LTz
IANVFERICERZENTWED, HEER A V&
7> arvOER UTERT 2 ilREMIE Hoc i
KX TWARW., RIFFETIE, SMFC % = 3 L5
WerELT, A VRI 7 a VBT 2ENE
Fr UCHBIRT 3 2 & T, ¥z mikit 22z iin
IHZerRHET.

2 SoilSense 1 >X271x—2X

AKIFFX,SMEFC 2IEA LA VX5 7T 4 772
71 > TSoilSense) %4253 5.SMFC IXEN1C
JINET 20, BHEER COEANNETH D, 22—
MEHZE S —R 7 z)L b s Z 2 135EH
TIE7RWn. L L, TEOr¥MY2iENT I 2 T,
FRBEM L WVEZRIIHIE L, 7Y A > DlEZ [T
LND. X5, BHDA Y — F SMFC OfHAE
HEIZED, E Y OREER L Z2RITT — X DEL
B2A[REL 5.

Copyright is held by the author(s). This paper is non-
refereed and non-archival. Hence it may later appear
in any journals, conferences, symposia, etc.

* BRI

HOREDATORENIEH L W=, AEa >N —
R & FINTHEE D SMFC 2 SR MNCEN2E Z,
BELEIINNF—RA VRIS a IZERTS
CeEEETS.

2.1 tEUHYE—F

9 50mm AR A 30N OENZHE 7L —
NCHFICMZ, EEZLEZRE L. #3138
H# 100N Zi8 2 iz, FeA TSR [8[2] ickko = &
DEIFHPN T L 7.

RL3: ZOMEAEEH X T Tk, EFETF—
R FAAE . KEHED R L bk > TR
JEfE X, BEELFAEL /-

filf3: HE O Y —FE 1207/ —Feits
T2 T, HEDDH 3 e L. st
Y odH2ETIE, Y — FEITRRZ2EBEIBIR
X, AU DR NGEIRBEEN O L o Tz £
GOENZZE> T, XWMET2HY — R TELEDE
bR X r-.

3 ®MAEIFUF

AWHSE1E SoilSense 2 > > > ZHEifiy UTIEHR
L, tBEA 257 arline3s. Kt
ParvTE, ZOIHAE LT2o0FE > FV
FRIRL, Kt EEEHS.

BEA 271 —X: SoilSense D it
i, ENSHE DY PR AL ATRIGT 3. Zh
PHWT, 2y 7SREMLEHEHT 22> e -5
PHEREAEETH 2. K 2(a) DI, ¥V ary
FftELLTLEWERTICY — 2 2Hlfl 5 2 K&



WISS 2024

@Apphcatlons

B 1. AY—FRIZEADMDS & SMFC OEABELNICIEL TELT B0, TENEEO YL L TEATBZ LT,

(b) 9, (c) #lFB, (d) BRLBEWVWSEEICRIET DR V2T —XZERTE

THA UADGEL RS,

M 2. (a) ¥—LERETZREY, (b) BT RGBT
BEREEESHRTIINZHIMETIL, (c) TED
K BEBHNT 218, (d) BBT 3 AONETH
TBE4E

VEER L. X6, MudWatt D7 A4 77 %2 5%
L;@%m*%%%mtﬂ WA >RSI ark
HETL (K 2(b) , BERADESTHIET 28D
HR BEENFRRINZTHAREHL -,
YR BRE DA RS 3>: SoilSense 1,
DA vR2I 7 a ichlElLTwWs. Y
N SRUR & DRI RIS T 503, Z DEEITE N
[12]. [ 2(c) &R F & 512, SMFC % 8kt 2 12748
L, =¥ ERAEZH T L EEEREH S N
LA EEA L. 2, BA T, ADKREICK
LIENEMH L, i A\ BUoE Rl s 2 IR H & >
E LCbHATRETH 2 (K 2(d) . ZoOWEREER
LI, AT —F TN ORI RD SN S,

4 IR CHEIK

BIRM et AM: SoilSense ORI IXERE
%b§L7n%X®i6o%%Fﬁ£&® 7%
KEWS b 6 J1 DK E X & LRI THI
T35 ZMI%T%% —T, hV—FDHI A X
R B Tn - T HETLED—E M0

, ALY AS Iy

NTHBH, BREOHEFICERTH 2. BEOEME
ERICLIEZLEWVEDORESRF YV 7L —2a3 D
AN S, HEIEVRLENERT S Z
ETHEFLLT WD, SRIIIEFIERITEORE
RIES AR B LD BER EZRE T 2 08N H 5 .

IXRILEEHBEY Y VA SoilSense DT
AVFIE & IHE OREISBEFEIF R T h e X T
WBH, A TIRE VY RBED T2 B L TE
D, T AL OFEM 2 G- X/ T > TV, B
EDT AT JIL FWVER—ZDBHIKFE L TEB
D, BE LW E T ANOBHII ARG TH 3.
SR, ZRERERICB T 2 T XL HE O L,
Ty v rsF— ﬁ%%hhmﬁﬁwﬁ$$®ﬁm
MRD LN,

5 #Eim

AR TIX,SMFC 2R LA X577 47
21 B TH B SoilSense BIRE LT-. Bz 3 E M
ALE B L MEREEKE (VWO) & T T, EheE
JEDBEIR % FHH L ,SoilSense BMEED S = ZAF ¥ I
SIET 2oV e LTAENTHE Z e 2R L.
Fh, u b4 T 7SV r—varyF )tk
i LT, SoilSense DZRRRICHAIREMEZ R L7z, A&
WHIRE, NA A EMEAL VR T TT 4 T RT LI
MET 52 T, Rl gt 2 e 7272 75
FEERETZ2HDOTH 3.

HIEF
AFEO—EIZ, JST X E20 GREES [ JP-
MJPR2134) OX{E%Z%I7=bDTH%.
BE
[1] Z. Chang, F. Zhang, J. Xiong, J. Ma, B. Jin,
and D. Zhang. Sensor-free Soil Moisture Sensing

Using LoRa Signals. Proc. ACM Interact. Mob.
Wearable Ubiquitous Technol., 6(2), jul 2022.



2]

SoilSense: T EMEYIARIE

A. DiDomenico and M. Nussbaum. Estimation
of forces exerted by the fingers using standard-
ised surface electromyography from the forearm.
Ergonomics, 51:858-71, 07 2008.

J. Duziegielowski, B. Metcalfe, P. Villegas-
Guzman, C. A. Martinez-Huitle, A. Gorayeb,
J. Wenk, and M. Di Lorenzo. Development of

a functional stack of soil microbial fuel cells to
power a water treatment reactor: From the lab

to field trials in North East Brazil. Applied En-
ergy, 278:115680, 2020.

S. Imologie, A. Gbabo, and O. Shekwaga. Per-
formance of a Single Chamber Soil Microbial

Fuel Cell at Varied External Re51stances for
Electric Power Generation. Journal of Renew-

able Energy and Environment, 3:53-58, 08 2016.

Y.-B. Jiang, W.-H. Zhong, C. Han, and
H. Deng. Characterization of Electricity Gen-
erated by Soil in Microbial Fuel Cells and the
Isolation of Soil Source Exoelectrogenic Bacte-
ria. Frontiers in Microbiology, 7, 2016.

R. Kim, P. Pataranutaporn, J. Forman, S. A.
Lee, I. H. Riedel-Kruse, M. Alistar, E. S.
Lazaro Vasquez, K. Vega, R. Van Dierendonck,
G. Gome, et al. Microbe-HCI: Introduction and
Directions for Growth. In Extended Abstracts of
the 2021 CHI Conference on Human Factors in
Computing Systems, pp. 1-4, 2021.

G. Marcano and P. Pannuto. Soil Power? Can

Microbial Fuel Cells Power Non-Trivial Sensors?
In Proceedings of the 1st ACM Workshop on No

Power and Low Power Internet-of-Things, LP-
I0T’21, p. 8-13, New York, NY, USA, 2021. As-

8]

[11]

EMBPIER L) AR A L HNE T 4 — RNy 24 VBT 2 — ZADEH

sociation for Computing Machinery.

T. Nilsen, M. Hermann, C. Eriksen, H. Dagfin-
rud, P. Mowinckel, and I. Kjeken. Grip force
and pinch grip in an adult population: Ref-
erence values and factors associated with grip

force.  Scandinavian journal of occupational
therapy, 19:288-96, 02 2011.

P. Pataranutaporn, A. Vujic, D. S. Kong,
P. Maes, and M. Sra. Living bits: Opportunities
and challenges for integrating living microorgan-
isms in human-computer interaction. In Pro-
ceedings of the augmented humans international
conference, pp. 1-12, 2020.

J. Wang, L. Chang, S. Aggarwal, O. Abari, and
S. Keshav. Soil moisture sensing with com-
modity RFID systems. In Proceedings of the
18th International Conference on Mobile Sys-
tems, Applications, and Services, MobiSys 20,
p- 273-285, New York, NY, USA, 2020. Associ-
ation for Computing Machinery.

B. Yen, L. Jaliff, L. Gutierrez, P. Sahinidis,
S. Bernstein, J. Madden, S. Taylor, C. Joseph-
son, P. Pannuto, W. Shuai, G. Wells, N. Arora,
and J. Hester. Soil-Powered Computing: The
Engineer’s Guide to Practical Soil Microbial
Fuel Cell Design. Proc. ACM Interact. Mob.
Wearable Ubiquitous Technol., 7(4), jan 2024.
J. Zhou, B. Barati, J. Wu, D. Scherer, and
E. Karana. Digital biofabrication to realize
the potentials of plant roots for product de-
sign. Bio-Design and Manufacturing, 4(1):111-
122, Mar 2021.

kFkeEoay

SoilSense 1%, 22 H—KR> 7 2L b EHW
J=FeginleE e vy EdfiTH b, THIy Tl
T3 TRU2) REDYEY = 2F ¥ &5
FTARMERES., kD, BB OBERR
4/&77/3/%%ﬁb’ﬁ%® BTFANT
A%Zkﬁb%i&%%{?é ARFETLE
B E /KB TICBI2EE
@Bﬁf?ﬁ%*ﬁnﬂzb, uh%o)/lxg_‘\”cujﬂmj_
27 aryrrEiKit L.
BHIRTRHEEREOHNI2L S, 7 Ny T
V—DANT AL 2 LTOERAICITERE
MNhb. LHrL, BHEEE SMFC 12582
#3352 eT, ﬂ%#aw CERERE S ERc
%ﬁ@fﬁﬁ%%m%w EHEAHELTA v
RI7aryETIANNT AL AL LTIEH
T5ZEMAEETH B. %72, SoilSense 1XHL
M2EM, A~— bR —2La, HE R DRIV
T DG D IARE éh% TVV— 42T F

WBWTIE, ABDOY 2 2F % —87% + Y
H—=IZA N3
Z 774 7R EMEENT 5. X6, &
BOWERENZ Y 7ALEA LATHEL, 20
7
H3 2 THIIMREED, FiinlaER A
¥ 77 DREEREHET 27213 TR, Av— 1
— LIZBWTIE,SoilSense % ENDOREY) D+
WHHAAT Z T, 22T, il 3 2oz
BfE TR~ — F%%@Hﬂ%ﬁﬂwﬁiéﬁ
S Y, EEI 7 IoT #1E% ATREIC 3
_®ﬁmi,ktﬁﬁ%oﬁ<3#&%ﬁ%
A& L, FcrlReR bR HR
5A4AVR Tz —RADOMBLXHIETDDTHS.

F—a VRENET o4 &

R % LT HEK S R 7 4% BENHI

Ay




