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Figure 1 The design of Agri-Snap: a. The controller block b. Sensor blocks (from left: humidity sensor, rainfall sensor, 
light intensity sensor and temperature sensor) c. Magnetic snaps were embedded into Agri-Snap for ease-of-assembly 

and maintenance d.  Fully assembled Agri-Snap. 
 

 ABSTRACT: This paper presents Agri-Snap, a portable 
Internet-of-Thing (IoT) weather monitoring system with 
four dedicated sensor circuit blocks that integrates 
magnetic snaps into the blocks for easier assembly with 
the controller block. Agri-Snaps separates a typical IoT 
weather monitoring circuit connection into several 
electronic blocks. Each block can be magnetically 
snapped together to allows the farmers to understand how 
to assemble, self-troubleshoot and maintain the IoT 
weather monitoring system without requiring extensive 
understanding of IoT technology and electronic concepts. 
These features enable the farmers to improve their 
acceptance towards implementing IoT technology on 
their farm field. A user-experience experiment is 
conducted with ten participants to validate Agri-Snap’s 
viability. The results showed that those participants 
positively rated Agri-Snap as attractive, easy to 
understand and assemble, exciting and innovative.  
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1. INTRODUCTION 

 Smart farming based on IoT weather monitoring 
technology enables farmers to reduce waste and optimize 
productivity. Nevertheless, unfortunately, farmers in 
Malaysia are far from optimal and still use traditional 
farming practices, resulting in low crop yield [3]. 
Moreover, the lack of IoT weather monitoring technology 
exposure makes the farmers vulnerable to crop failure 
[2]. Hence, to improve the problem mentioned above, an 
easy-to-assemble and easy-to-maintain IoT weather 
monitoring system is required to increase the farmer 
chances of accepting, implementing and adopting the IoT 
technology in their farm field.    

 
2. DESIGN AND IMPLEMENTATION 

A typical IoT weather monitoring system for 
agriculture were seldom designed to ease assembly and 
maintenance but rather complex wiring design and 
difficult to understand. In contrast, Agri-snaps is a 
portable, 3D printed farmer-friendly IoT weather 
monitoring system consisting of two main component 
blocks; the controller block (Figure 1a) and sensor blocks 
(Figure1b). Each colour-coded sensor block is uniquely 
designed with an engraved sensor icon on top of each 
block and can be easily snapped together with the 
controller block using small magnets embedded in the 
block, as shown in Figure 1c. Without a basic 
understanding of IoT and electronics concepts, the design 
of Agri-snap (Figure 1d) can allow the farmers to 
understand how to integrate, self-troubleshoot and 
maintain the system in their farm field without requiring 
expertise on the farm site. 

 
2.1 Magnetic snap and pogo pins 

 One key design decision was to allow the farmers to 
clearly understand how to assemble and easily set up the 
IoT weather monitoring system on their own. The 
electronic connection of Agri-Snap was inspired by the 
work of Bdeir on littleBits[1]. Like littleBits, Agri-Snap 
can be assembled by snapping small magnets of the 
controller block and the sensor block together, as shown 
in Figure 2. In addition, pogo pins were used and embed 
into the designed block to allow the current/signal to flow 
from the controller block to the sensor block and vice 
versa. The combination of magnetic snaps and pogo pins 
enabled solid contacts between the controller block and 
the sensor block, and therefore the current/signal can 
flow smoothly throughout the system.  
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Figure 2 Magnetic snaps and pogo pins were embedded 
into the design of Agri-Snap to secure the connection 
between the controller block with the sensor blocks.  

 
2.2 Weather icon and colour-coded 
 Another key design decision was to allow the 
farmers to recognize the functionality of each sensor 
easily and to which slot the sensor blocks should be 
snapped together with the controller block. As shown in 
Figure 3, each sensor block and each sensor slot at the 
controller block is engraved with weather icons. To snap 
the sensor block with the sensor slot at the controller 
block, the engraved icon at the sensor slot must match 
with the engraved icon at the sensor block.  
 Apart from that, each sensor block has different 
colour-coded to represent the sensors, such as blue block 
to represent humidity sensor, green block to represent 
rainfall sensor, yellow block to represent light intensity 
sensor and red block to represent temperature sensor. 
Hence, the prototype design allows the farmers to 
assemble, self-troubleshoot easily and maintain the IoT 
weather monitoring system on their own even without a 
basic understanding of electronic components.   
 

 
Figure 3 The physical design of Agri-Snap with 

engraved weather icon and dedicated colour-coded. 
 

3. EVALUATION AND RESULTS 

 A user experience experiment was conducted with 
ten participants (age range: 23 to 25). All participants had 
no prior experience with IoT weather monitoring system, 
and they were required to assemble Agri-Snap 
independently. Afterwards, the participants were required 
to fill out a User Experience Questionnaire (UEQ) [4] to 
measure the participant’s experiences with the Agri-
Snap. The UEQ questionnaire allows a quick assessment 
of the user experience interacting with a  product. It 
provides six subscales: 1) Attractiveness (refer to the 
physicality of the product), 2) Perspicuity (refer to which 
the product is easy to understand), 3) Efficiency (refer to 
how fast the product can be assembled), 4) Dependability 
(refer to the predictability when interacting with the 
product), 5) Stimulation (refer to which the product 
triggers excitement) and 6) Novelty (refer to whether the 
product is innovative and creatively designed). Each item 
of the UEQ can be rated on a 7-point Likert scale where 
−3 means the participants negatively evaluated the 
product, whereas +3 means the participants have a 
positive impression of the product. A neutral impression 
will fall in between −0.8 and +0.8.  

Overall, the user experience towards Agri-Snap was 
positive, with all subscales of the UEQ exceed +0.8, as 
shown in Figure 4. The results proved that the 
participants experienced Agri-Snap as attractive, 
feasible, easy to assemble, interesting, exciting and 
innovative.  

 

 
Figure 4 Overall results for UEQ items, per scale. 

 
4. DISCUSSION AND CONCLUSION 

 As shown in Figure 4, Dependability was the least 
positive evaluated subscale. Some participants might 
have a problem predicting where the sensor blocks 
should be snapped together with the controller block. It 
can be speculated that perhaps it is difficult to distinguish 
the engraved weather icons at the controller block due to 
the white colour of the controller block. Therefore, to 
improve Agri-Snap’s design, instead of referring to the 
weather icon, the colour of the sensor slots can also be 
changed following the colour code of the sensor blocks, 
respectively. This design solution will instantly allow the 
user to depend on the colour code when assembling the 
Agri-Snap. Nonetheless, the design of Agri-Snap has 
been positively accepted by the participants.    
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