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Abstract

This article presents an adjustable beam antenna for Long Range Wide Area Network (LoRaWAN)
in the frequency of 920-925 MHz. The proposed antenna can be adjusted in four directions of the vertical
plane. The antenna structure consists of a wire monopole structure placed on the ground plane with
surrounding four parasitic patches and four PIN diodes used to adjust the beam of the antenna. From
simulated and measured results, it is found that the proposed antenna has an input impedance of 50 Q, |S |
less than -10 dB in the frequency of 920-925 MHz and antenna gain equal to 2.48 dBi. It can be efficiently

adjusted the main beam of the antenna in four directions on the vertical plane.
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Abstract

The purpose of the study is to investigate the potential of using coal bottom ash (BA) as an aggregate
material for subbases in road pavements. The bottom ash from MaeMoh passing 1” sieve was used to replace
the Lateritic soil that was sieved into Type A and Type C according to the standard of Department of
Highways (DOH), Thailand in the range of 10 — 60% of mass of dry lateritic soil. It is found that the
maximum dry density of soil-BA mixtures decreased with increasing BA contents whereas the optimum

water content increased. The CBR at optimum water content and optimum water content+2% of both types
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of lateritic soil replace with BA decrease with the percentage of replacement up 30% and the CBR increase

later. Compare with the DOH standard, the lateritic soil replaced with BA in the range of 40 — 60% pass the

standard for subbase material.

Keywords: Lateritic Soil, Bottom Ash, Highway Material, CBR
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Abstract

This research aims to develop the endgame tablebases and design the heuristic for playing
Thai chess in King-Knight-Queen-King Pattern. The chasing side includes a King, a Knight, and a Queen,
whereas the other has only a King (a total of four pieces). The heuristic designed in King-Knight-Queen-
King Pattern consists of 5 tables as follows: 1) King Distance Table 2) Black King Table 3) White King
Table 4) White Knight Table and 5) White Queen Table. Alpha-beta pruning was applied in this study.
Iterative Deepening Depth-First Search with a depth of 10 was used to evaluate the heuristic. The researcher
tested the program by competing with Senior Soft Thai Chess Master V3 of 100 games and recorded the
results in 4 parts: 1) winning rate 2) the average number of times it took to win by checkmate 3) the average
time per move counted at 10, 15, 20 moves and 4) the average length of checkmate per game. Afterward
the results were compared with three methods consisting of 1) Quiescence search 2) Prorp program (adapted
from Stockfish) and 3) National Thai chess players. After comparing the result with three methods, the
findings showed that this research is most effective, which can be explained as follows: 1) winning rate is
100 percentage 2) the average number of times it took to win by checkmate is 33 moves 3) the average time
per move counted at 10, 15, 20 moves are 3.908, 3.695, 3.400 second and 4) the average length of checkmate
per game is 84.658 second. The result of the endgame tablebases, all the positions have 472,900 positions

for checkmate. The longest checkmate is 36 moves (White to move and checkmate in 64-move rule).

Keywords: Alpha-beta pruning, Heuristic, Endgame tablebases, Thai chess
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Surface : FSS) 111115 Tastuinos 2aunauuensiiauaunga dmsumsiszgnd l9ams wduaeeimaunadianmin
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2.45 GHz 11a% 5.8 GHz IﬂﬂTﬂiqﬁ%’m%ﬁmgmammuuuiﬁagmsawﬁﬂ FR-4 Y11 1.6 mm A1Adii ladidnasn 4.3
A180IMANYUIA 30x45 mm ua:v‘%uﬁaaﬁ"imﬁmmﬂ 82x82 mm mammﬁgﬂmﬂi’ﬁ’mﬁﬁﬁﬁuﬁaaﬁﬁfaﬂﬁiwzﬁn
12 mm 91AHANII$1A09UBIATIWBIBTUAINA 2.45 GHz Liag 5.8 GHz MnANTIA A 1.70 dBi uay 4.01 dBi
Lﬁaﬂ%‘uﬂ’ga’mfmmmé”mwmaﬁﬁuﬁn%mﬂu 5.66 dBi tiag 9.02 dBi mNa1aY Tagaigeimaluuuzlnis

UWTNTLIBAAUNANINUAYY (Unidirectional Pattern)

¥ H v
Mdfy: Moo IMANATIIIY WURIEENAD G 1uAND ISM

Abstract

This article presents the design of a metasurface using Frequency Selective Surface on a bandstop
split-ring resonator to work with a ring patch antenna to enhance the gain that is operated along the ISM band of 2.45 GHz
and 5.8 GHz. Both structures have been designed on FR-4 substrate with thickness of 1.6 mm and dielectric constant of
4.3. The ring patch antenna and the metasurface have the size of 30 mmx45 mm and 82 mmx82 mm, respectively.
The antenna located above the metasurface with the spacing of 12 mm. The simulation results of gain at
2.45 GHz and 5.8 GHz was 1.70 dBi and 4.01 dBi. When the antenna gain was improved, the gain was increased to

5.66 dBi and 9.02 dBi, respectively The radiation pattern of the proposed antenna is unidirectional beam.

Keywords: Ring patch antenna, Frequency selective surface (FSS), ISM band
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Abstract

Roads belong to the Local Government Organizations (LGOs) are usually inadequately maintained
due to their owners' lack of funding. Meanwhile, the Department of Rural Roads (DRR) can offer its
technical assistant in roadwork-related issues. DRR is a central road authority that has a mission to develop
the secondary road network. Their roads connect special roads, national roads, concession roads, rural roads,
and local roads that connect regions and provinces. It can be interpreted that DRR could develop important
LGO roads that are operated according to these criteria. However, DRR has a limited fiscal budget which
makes it impossible to fund all those potentially important LGO roads. Hence, this study aims to establish
the key indicators that can be used to identify and prioritize the inter-provincial LGO roads to be developed
by DRR. Analytic Hierarchy Process (AHP) is employed for the identification of the weightings. The
sources of information used to determine weightings are based on interviews with 10 experts within the
DRR. The results of the analysis revealed that the weights of the three main factors were engineering factors.
economic factors and social factors The values were 28.04, 35.66 and 36.30, respectively. The secondary
factors that were under the main engineering factors were 1.1) traffic volume. 1.2) The suitability of the
road size and the increased traffic volume 1.3) Connection between main roads 1.4) distance along the way
The values are equal to 6.40, 7.12, 11.94 and 2.58, respectively. Secondary factors under the main economic
factors are 2.1) Road access to tourist attractions. 2.2) Road access to agricultural areas 2.3) Roads can
access industrial factories. 2.4) Roads can be linked to other transport systems. The values were 9.55%,
5.91, 8.22 and 11.97, respectively, and the secondary factors under the main social factors were 3.1) access
to community areas. 3.2) Households receiving both sides of the benefit 3.3) Access to basic public services
(hospitals, schools, government offices and temples) were 13.30%, 8.04 and 14.96%, respectively, which

could be used to determine the LGO road priorities to become an important provincial network.
Keywords: AHP, Secondary road network, Rural road, Local road
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