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Abstract: This study develops a prototype Air Pollution Intelligent Alert Robot from a system development perspective to
address a common learning gap in air quality education: learners can access numerical indicators but often struggle to
interpret their meaning and apply them to everyday decisions. Using real-time PM2.5 data from the Taichung area, the
system adopts a four-module architecture comprising data acquisition, a decision engine, dialogue/knowledge-based
responses, and user interface and reporting. It periodically reports location-, time-, and concentration-specific
information and applies threshold-based rules to generate contextualized action suggestions for outdoor activities and
protective behaviors. Beyond numerical reporting, the robot supports learners’ on-demand inquiries about PM concepts,
formation mechanisms, and environmental/health impacts. Through structured dialogue-based responses, the system
scaffolds a learning loop moving from numerical interpretation and conceptual clarification to impact understanding and
action-oriented reasoning. The prototype is positioned as an instructional support tool that helps students extend
discussions from air quality phenomena to broader cross-disciplinary topics such as emission reduction, renewable energy,
and energy storage. Noted limitations include potential representativeness issues when relying on single-source or single-
site monitoring, the generalized nature of advisory messages, and a relatively small rule-based knowledge base. Future
enhancements are suggested, including multi-station comparisons, trend visualization, integration of additional air
quality indicators (e.g., PM10 and O;s), and personalized alerts, to strengthen both instructional effectiveness and real-
world applicability.

Keywords: Air pollution intelligent alert robot; PM2.5; Contextualized air quality interpretation; Dialogue-based learning

support; Air quality

1. aT&

ARFLEEPR, RE %%Lﬁ AT EAFGRLTEALSIIEFS, W [PMA] B4
TR E RmGAZZ —, AARBRT A PRFMEREE (P PM25 .719_4“‘ R M M UE)
(Bundsetal.,2019;Engel-Coxetal.,2013)c R, ToAMEKZIY @E‘é"’f@?gé’%: 24

1219



GCCCE2026

MEAEMB AR L, TALREBLETR, DRERABHBHAEATRR, TREVIFY
F2l 4018 | dE[ & A |(Carpenter, 2013; Hiebert & Lefevre, 2013; Kanari & Millar, 2004; Mandrikas
et al., 2017) b —H L FHHF LR B R, TRAHS Y Hs2 T EEN S0 1535
S & 3% (Delen et al., 2014; Narayan et al., 2013; Palincsar, 2012; Wang et al., 2009; Zajda, 2021).
EMIRBARLIFESEN, MES UL EARALERAM L HBBERTHEZ T RIE
fE, FREAEZARMAAR R, FHEAEMERTIEREAESEA (Kintsch, 2009; Larsen-
Freeman, 2013; Tan, 2011). #5355 ¥ A48 b e ik LSRN BB SR SAL SR E, AR 52
frsaiE Al ERUATEFTERT TRY | fALTEM, R2AAL A RETREEM. 1
FEGE | FES T AR, A AR R A A T REAFIET (Arvai et al., 2004,
Bell et al., 2013 ; Creighton, 2006; Jacobson & Archodidou, 2000). % —7 &, K% X5 H5RH
AMAESRE AR, SHEERRM, BERIEN, RV ESRNRMGREIALDLE, A, &
AeslEE A [PM ARHE, AMEH. §ERMTEHVE |, LEMBRREE R
PEE AR, AR AR AR FE AP A8, RS NS R A A8 /7 (Duran & Dékme, 2016; Hsu etal., 2015 ;
Simsek & Kabapimar, 2010), A7 LA #HFEK ALARGREARRKET ZTFHFEREA ]
M TR E ST ETHFEABAINL | XA ZHAEFT I HERYG, ZITHFERS AU
& HE PM2.5 BPEF B A Ad N, RAEEADRIFIZAR T (Bl £ T S BAEFRELE &
FONED)) |, ERFRHEDTRMOITIER;, RFIEEETFLMBROBE LR FEHE
WiEAE, B [ #HEFFZ->REBM SBAEBASTHER | 9FLF MR, KLTHLRLAL
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PM2.5 AT RF L DAEHA 2.5 A @B Fak, R4, TREMBTL
MR ARG, LA SHENTRRZLFRE, BIEHRALFEZTRT ARG EEZI54Z (Feng
etal., 2016; Pope Il et al., 2018). KM=, PM2.5 LT AR B 3B T EHK ., BRIEIT 4
SRAGJRF — R HEA, AT AR AR AT R K AOP AL kKT, R R B A SRR R
T % Z PR B3 (Behera & Sharma, 2010; Cesari et al., 2018; Hao et al., 2020; Yang et al., 2017).
WHmbE TR ERLE., R EFIN, THMEEAFTHEAMM (Wangetal, 2019; Liu et al.,
2019; Hu et al., 2021). 42#AF X5 H, PM2.5 B ELSM &% ERFERLT AR LA L —K
ME, TREROASERRE, AR ELEARIEF, BTLALFEBEATREHAZN
M54 B % (Fann et al., 2012; Guan et al., 2019; Krittanawong et al., 2023). 4, ¥ B S
SAFERATId, BREAETRBEOCLEFH, RPIEAZIRGOLETRTAR; &7
FRBTUEN, ELRTFTRARLAENMREHAKRE, REAGKEZEILIE R REDLWY
¥ %M (Chen etal., 2018; Hayes et al., 2020; Kloog et al., 2013; Schraufnagel et al., 2019). PNAS
IV GEMM R EAEE K A I PM2.5S R Z T AR K, HASEZREMES
RpmE RMAALEBREZALEEMEE (Zhangetal,2019), 44 E#HHEIR, PM25 BA
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while True:

# Houli

He
data = requests. RL_HOUL1).json( )
if data[" .

ata,_"Houli")

ok
[CP]C »{vuu FE .

client.p + msg)
print("P

# Dajia

data = requests. RL_DAJIA). j son( )

if data[“status* T
) WSE = age(data, ‘Dajia")
client.publi “KE 4 nsg)
print("Publi , msg)

# Wurih

data = requests
if data["sta

RL_WURIH) . son( )

_, mSg = age(data, ‘Hurih")
client.publi WURIH,

BB " + msg)
print("Publishe |n5.g)
# Taiping
data = requests. RL_TAIPING). json( )
if data["
ge(data, Taiving")
IC_TAIPING, " A nsg)
print("Publis 1", msg)
# Dali
data = requests.get(API_URL_DALI).json(
if datal"sta 8
, mSg = age(data, "Dali”)
client.p DALI, "AE " + msg)
print("Published DalT:", msg)
# Wufeng
data = requests.get(API_URL_WUFENG). json( )
if data["sta
msg = s Wufeng”)
client.p + msg)
print("Published :", msg)
# Tunggu sebelum request berikutnya
time.sleep(s)

except Bxception as e:
print(“Error:", ¢)
time.sleep(5)
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4. EHEEAR

AFRERT ZITHERBA|ZRATE, £UE FHE PM2S B THEA Z 5E
VER A, B TERwHR, AEEE, HERE| —ABSHRAETRURZ LN LN
B EEMEL, ZHRIRMAZHES HWERE: FHBUIRE G T 2FINRE FHE PM2.5
PR 3 I PR GESL AL BE A A KBTS SR TA M AE AT R SR R RGR, AR EZITE)
Hik /RO FARARAR XM EBE A ek R, R TEEY PM AN =8
ARE (PM A &, BARE, BEREEDVE) , TEOFLEENLRY; N @R HRA2ER
UL F2E (TIRAVESTHRR) , A T2, M., PM2.5 B4, EHES | HoHhd, =
FERTHM . RERETAFTELRIALRE LT (B 2): & RA4&REF PM2S5S #EAHK, @
RREPIF R L EM AN S FHZBRAEE; LHE AL, RATIHRT (S HREs
ISP AR R PN ES |, BARAARBEM AT G S EAR RN, TRMABS, XAl &
FR Y PONRINES LG S | FART, EEUmE—RMEgsN, E—P, FHHF
EREPCQHATZRE R [ HELZ PM 14?7 | R4AREE PM25 692 R34, M [ 4
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5. &
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