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Termite Damage

A osses total $1 to $3.5 billion per year in the USA alone
AEstimation 17-20% of homes in Australia suffer damage
ACommon in all tropical through temperate climates

Aermites cause the most monetary damage, but there are
many other wood-damaging insects
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Interesting Termite Facts which
Suggest Detection Methods

Migestion of cellulose is tremendously exothermic
(suggests thermal methods)

Aermites generate more CO, per unit biomass than any
other organism (suggests sniffing devices or dogs)

ANermites communicate akaongitng
(suggests acoustic methods)

Termite Soldier
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Detection by Professmnals

Arobing with a screwdriver or icepick & & J FEEEE

Adestructive and unscientific
Ainds both active and old damage /&* g

MResistograph
Ascientific but still destructive
Kinds active and old damage

Arained dogs
Aon-destructive
Aactive infestations only

Arhermal imaging
Adcoustic emissions

MRadioactive tracer baits (ntsonty)

Aall are non-destructive, but
Aind current infestations only Inframation Institute
ACannot be done during daytime for ground-dwelling nocturnal
species
ACannot be done during winter when insects are inactive




An ldeal Detection Technology

Shoul d beé
ANon-destructive

Adble to detect both active infestations and old
damage

A=ffective in any season or time of day

MReadily usable by structural engineers,
construction workers, pest control professionals,
etc.
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Simple Optical Holography

Holographic Recording Hologram Reconstruction
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S. IVASHOV, V. RAZEVIG, I. VASILYEV, A. ZHURAVLEV, T. BECHTEL, L. CAPINERI, A T hHolographic Principle in
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Comparison of Holographic and
Impulse Radar

Impulse radar Holographic radar
Receiver = Mixer I <>  Mixer |
& A
Transmitter - Generator

At Ar Arl At A

+  Reference signal
Ar = receiving antenna

LW o Al - transmitting antenna
ject 2 L
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Holographic radar response

AXY)=AACOS{ (-] )

-Z\fe—+D/

Dielectric constant (Epsilon) € = [(1-®) * (g )"* + ® *S_*
)7+ (1-5) %D * ()]

® = porosity

£ = dielectric constant of dry wood (= 4)

5, = saturation

€ = water dielectric constant (= 81)

€ = air dielectric constant (= 1)

Micolotti et al.: Three Tomographic Techniques for Detection of Decay in Irees
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RASCAN Radar

AShallow penetration depth (typ. 5 cm at 4GHz in
dry wood )

AVery high-resolution in-plane about 0.25 &

AA new technology in search of a wide
commercial application




Test on Boards
with Known Damage

RASCAN-4/4000

Tunnels visible on edge of _
boards only, but RASCAN =

. - - Close-up of edge of board
reveals internal variations also.
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Test on a Board with Known
Damage behind Mock Wall Covering

90 cm x 31 cm board exposed
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Thermal Imaging vs. RASCAN

e

\;j 90 cm x 31 cm board
| exposed

- RASCAN image recorded
through 1 cm plasterboard

FLIR i60 image recorded
through 1 cm plasterboard,
with space heater behind
board. Appearance of
damage is transient only.
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Test on Board
with Mock Damage
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Tunnels mimicked by 5 mm diameter horizontal holes,
drilled 12 cm in from edge in groupings of 1, 2, 4, and 8.
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Close-up of Mock Damage

Eight 5 mm holes Two 5 mm holes

TIE .
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