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ABSTRACT

In this work, we proposed High-Level Synthesis (HLS) optimization processes to improve 
the speed and the resource usage of complex algorithms, especially nested-loop. The 
proposed HLS optimization processes are divided into four steps: array sizing is performed 
to decrease the resource usage on Programmable Logic (PL) part, loop analysis is performed 
to determine which loop must be loop unrolling or loop pipelining, array partitioning is 
performed to resolve the bottleneck of loop unrolling and loop pipelining, and HLS interface 
is performed to select the best block level and port level interface for array argument of RTL 
design. A case study road lane detection was analyzed and applied with suitable optimization 
techniques to implement on the Xilinx Zynq-7000 family (Zybo ZC7010-1) which was a 
low-cost FPGA. From the experimental results, our proposed method reaches 6.66 times 
faster than the primitive method at clock frequency 100 MHz or about 6 FPS. Although 
the proposed methods cannot reach the standard real-time (25 FPS), they can instruct HLS 
developers for speed increasing and resource decreasing on an FPGA.

Keywords: Array partitioning, FPGA, high level 
synthesis (HLS), HLS interface, loop pipelining, 
loop unrolling

INTRODUCTION

Advanced Driving Assistant Systems 
(ADAS) are enhanced self-driving in 
autonomous driving cars. There are many 
sub-systems in ADAS, such as Lane 
Keeping Assistant System (LKAS) and 
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ABSTRACT

The simulation of behaviour of the charge distribution and the loss characteristic for rib-
waveguide is demonstrated by using silicon-on-insulator (SOI). In this simulation, the 
rib waveguide is designed at a core width of 450nm, core height of 250nm, rib height 
of 50nm and buried oxide height of 100nm. These dimensions are set as reference. The 
aspiration of designing rib waveguide instead of other type of waveguide such as ridge 
waveguide is from the higher light confinement that can be accomplished by rib waveguide 
as the refractive index difference is huge and the designing of an active device can be 
realized. In this analysis, free carrier-injection effect was implemented in the first part of 
the simulation to study the distribution charges of rib-based waveguide structure based on 
basic dimensions. In this analysis, electrical voltage was varied from 0V to 1.2V in steps 
of 0.2V for the analysis of distribution of electron. In the second part of the simulation, 
four design parameters had been amended which included the core width and height, rib 
height and buried oxide height. Physical dimensions of the waveguide were altered to 
achieve smaller device footprint with optimized performance affecting large Free Spectral 
Range (FSR) and high Q-factor. With proper waveguide physical dimensions design, a 
good performance Micro-Ring Resonator (MRR) exhibits the principles of wide FSR and 
Q-factor can be achieved.

Keywords: Carrier injection; distribution of free 
charges; physical dimensions; rib-based waveguide 
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INTRODUCTION

In the past ten years, silicon photonics have 
become well known as an encouraging 
technology for the integration of optical 
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ABSTRACT 

A mismatch between utility-scale electricity generation and demand often results in 
resources and energy wastage that needed to be minimized. Therefore, the utility company 
needs to be able to accurately forecast load demand as a guide for the planned generation. 
Short-term load forecast assists the utility company in projecting the future energy demand. 
The predicted load demand is used to plan ahead for the power to be generated, transmitted, 
and distributed and which is crucial to power system reliability and economics. Recently, 
various methods from statistical, artificial intelligence, and hybrid methods have been 
widely used for load forecasts with each having their merits and drawbacks. This paper 

investigates the application of the fuzzy 
logic technique for short-term load forecast 
of a day ahead load. The developed fuzzy 
logic model used time, temperature, and 
historical load data to forecast 24 hours 
load demand. The fuzzy models were 
based on both the trapezoidal and triangular 
membership function (MF) to investigate 
their accuracy and effectiveness for the load 
forecast. The obtained low Mean Absolute 
Percentage Error (MAPE), Mean Forecast 
Error (MFE), and Mean Absolute Deviation 
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