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INTRODUCTION

ARRAY DETAILS

LAB TEST DISCUSSION

FUTURE WORK

1. FIELD TEST
Normal Conditions

2. STAND-ALONE 3. FIELD TEST
Extreme Event

§ Storm surges exacerbate beach erosion owing to an 
increase in energy

§ Elevation changes vary over a wide range of time 
scales

§ Methods of continuous high-frequency, high-
resolution bed level measurements are currently 
cost prohibitive or operate on visible light

MOTIVATION

OBJECTIVE

Array of sensors 
(Figure 1)

Figure 2: VCNL4040, Fully 
Integrated Proximity and 
Ambient Light Sensor With 
Infrared Emitter

485 m
m

20 mm

§ Assess sensor array capability to identify the 
bed/water interface

§ Develop a sensor to collect intrawave bed level 
measurements to assist in model validation

Figure 1: 485 mm x 20 mm array 
(actual size)

§ 48 sensor measuring range on 1 cm pitch 
(Fig. 2)

§ Operational during cloudy or nighttime 
conditions

§ Software allows change of the sample rate, 
LED current and duty cycle, the sensor 
integration time, and the resolution of the 
measurements (12 bit/16 bit)

TWO SENSOR BOARD CONFIGURATION
Power
Microcontroller Unit (MCU)
Real-time Clock (RTC)
Data logging
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Figure 8: Housing with 
removable lid to easily 

access SD card and 
hardware

Bed Bed
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microcontroller

ITEM COST

IR Sensors (48) $62.40

Multiplexers (6) $5.16

PCB Board $75.00

Control, Data Logging $62.00

Power $88.00

Housing $95.82

Table 1: Cost Summary (per array)

∑ $388.38

NOTES:
§ Used Kaolinite mixture to simulate bed/water interface
§ Determine pump flowrate for filling and draining 

(accretion and erosion)

1 | Pump mixture into receiving reservoir
2 | Once full, reverse pump
3 | Pump mixture from receiving to mixture reservoir

Figure 3: Schematic of experiment setup

Figure 4: Kaolinite 
fluid covering 
sensors as 
reservoir is filled

1 | House sensor array in 
taller protective housing
2 | Bury housing so that 
half of the array is
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Fig. 5 overlays the calculated and
measured times each sensor in the
array is covered and subsequently
uncovered after the pump is reversed
midway through the experiment. The
array’s ability to quantify bed level
change proved to be promising
enough to prepare field testing
efforts.

PROCEDURE

Figure 7: 
Schematic of 

initial field 
experiment 

setup

3 | Intermittently note distance from bed to 
known point to compare the expected and 
measured output 

In conjunction with the During 
Nearshore Event Experiment 
(DUNEX), the fully packaged 
IR sensor will be deployed in a 
rapid-response collection 
during an extreme event in 
Fall 2021. The bed level 
measurements will be 
compared to the bed level 
progression measured by 
LiDAR.

Figure 5: 
Theoretical versus 

measured “bed 
levels” 

covered
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Figure 6a-b: a.) Full lab experiment setup b.) 
Array in empty receiving reservoir  

a. b.

EXPERIMENTAL SETUP
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“Bed Level” Quantification

Figure 9: Housing to lid and 
lid renderings 

Array Details


