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Abstract

This study evaluates ESP-NOW wireless protocol performance
for loT precision agriculture through melon cultivation at Organic
Complete Farm, Songkhla Province. Research assesses data
transmission, energy consumption, and environmental impacts.
Results show ESP-NOW achieves 247-meter range in open fields and
235 meters in greenhouses, with 11.8 millisecond latency and
<0.15% packet loss. Energy consumption of 142 mA provides 62.1-
day battery life, saving 34% versus WiFi. Central deployment covers
97.2% area with 7.2% dead zones. Environmental analysis reveals -
0.28 dB/°C temperature coefficient (R? = 0.84) and -0.12 dB/%RH
humidity impact, following natural tropical climate pattemns where
high temperature correlates with low humidity, maintaining >99%
packet success rates. ESP-NOW suits medium-scale agriculture with
simplified deployment, low power consumption, and cost-
effectiveness. Protocol supports 20 slave nodes per master, enabling
efficient sustainable

resource management for agriculture.
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Path Loss Model Tuanmwindausing 9

PL (d):PL0+ 10n x loglo(di) + Xo‘ (1)
Iﬂ&lﬁ:

P, (d) = PathLoss fisvogn d(dB)

P, = Path Loss 755861984 d, (dB)

n = Path Loss Exponent

X, = Shadow Fading (dB)

AUN1IN1TAUI RSSI

RSSI =P, - P(d) + G, + G, (2)
o

P = A% (dB,)

G,G = Gain Y9%4a181NAdIMaLIU (dB,)
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Faanudusaveusingn (PSR)

PSR = [Nreceiwd] x 100% (3)
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RIT = tone = oo taeney = ? (4)
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Doy = [Cbmm x %} x DC (6)
g

el DC = Duty Cycle (%)
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