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An improved tree cavity viewer using a wireless CCD camera

Shigeru MATSUOKA""

Abstract

It is necessary to inspect cavity nests excavated by woodpeckers during studies of the relationships between
woodpeckers and secondary cavity users. | previously developed a device to inspect these cavities (a "tree cavity
viewer"). The viewer is a pole-mounted wireless CCD video camera (remote-control head type) and a light source
encased in an aluminum pipe, a wireless video signal receiver, and a video recorder (a camcorder or portable video
deck). I modified the original tree cavity viewer, especially in terms of the assemblage of pole-mounted parts, to
improve its performance. To do so, I (1) changed the pipe thickness from 23 x 25 mm (inner and outer diameters) to
20 x 22 mm; (2) changed the light source from a small incandescent light bulb to white light-emitting diodes (LEDs);
(3) added switches to control the number of LEDs; and (4) enabled rotation of the aluminum pipe that encased the
CCD camera around the major axis of the pipe. These improvements made it possible to inspect cavities with entrance
diameters as small as 22 mm, markedly reduced the frequency of light-source changes due to bulb failures, provided
adequate light intensity for the CCD camera by controlling the number of LEDs that can be turned on, and made it
possible to inspect cavities extending in any direction into the tree, including the upward-leading cavities used by
bats.
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Schematic diagram of a tree cavity viewer.

NATVDE, —J7, YA IR S 1335 O H
DARAEDEL R & > Tz o BRI E B2 5 L Ui
MRIEZ N EIIVA RN, B LTOR/FBETRIEZLD
EEH U c@miifEErzpEe Lz b, FidLr
I ETHIETZ XS GRIAGBISRNRICE 275 E
DWW D ORI (R, 2003) &b, BREINE
BHANBSEEE I OBy — L e LTI &
NTW3,

—J7. W5 Rk, 2002, 2003) Ti&. ZEEOFHH
HipAZz X SIAT 272018, WD DOHRITRELZ
B LBV, &, ZO—HIZ DOV THEZIT,
& SITEBRIA AN OBIEHIPH 2 A 5 T REAT > 7o D THtd
T5, HbE T, BIGEEOREZARCT B0, &
TR B R A b B X U BIETIHO M & 20 # L
7zo

R
1) /NUCCD /1 AZ 2N %731 T2 L bl <
T %, FIHARID A TN 23 mm (P4 25 mm) 7%z 20

mm ([F22mm) I3 %,

2) BHRAMNZ R S 3z /NI FEEEER (= 7 IVER)
MEHEFENAAA—F (LED) ICAEET 5,

3) HIFEDEEK IS AA  F &4, LED O &S] i
BEEATHZEZRHAITEEL51CT 5,

4) HASEN U T8A T, 234 T D EHl7 Hhub
WKHEHETED LI, (TEDONMETHETESXHIC
ERAE

BV A M B X T T ER

EESUEICMERAT 550 A k7 Table 1 1IC/R9, 2
BEEHDOEDICIE, TDEMC, ZIELIZETAESZ
LT B A LT—RH DB WVIER—K T IV T A fhi %
&, NS EeZERZOEIEETr—7)0, L T
R—IVIRETH %, HFEME LT, FH., E=—)lif
BB, TRFVREEH. b— b a) I Fa—7T,
Co— T —THWRETH B, TEIZ, 7IVI14TD
YDz DY 0 iE, 81 T Hy Z— (BFEM TR
WIRBNBTEENEINEB), YAVU, AT\ EdD
J57HDORVIVEITAN— (BEEFHZWVIEFH) & F
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Table 1 BREANBISGIESEEICHEAT 5/3—Y U X
Parts list for the tree cavity viewer
finH JlEE FERESs SEA—N— (&) F fiii % 35 L B35 Hiil
1 iCCD 71 A5 (CCD videocamera) 1B N Ryl AV R—=FaFI)VET CCD /1 A5 LAERZ, ok —#kk
, ETARSEREREY 14 AV R—=FvaFIET ASATHE ¥120,000/ v b
(video signal transmitter and reciever)
3 Gz — A (battery case) 3 i Hi3 b 10 A 7V EMEHOEAE, 8 AH
EERT T —Z - ZERHZ 3T ¥300
1. CCD; , | =7 VKRicEi 304 H3 SPEFER (HR-3UTG) EER T — A - ZERMZET ¥400
HAS (Nickel-metal hydride battery)
KZIE 5 BRIy T 38 i 006P HV — Rl & EERT T —X - ZERMZET ¥50
B - EIR (9V battery snap connector)
6 i N FIVAA v F (toggle switch) 2 | HURBOA ON-ON NKK (M-2012) TSR A A v FEEFL ¥400
7 'L#'DC 757 (right angle DC plug)  2{i8 | FRHEfsE 2.1 mm 1% Gl (MP-136L) A=K DC 12V AHUDM A ¥70
8 :DC 777 (DC plug) S REERGE 2.1 mm 7% TR (MP-121C)  DAEHETI T — X - ZIERHAZET ¥70
9 iDC ¥+ v~ (DC inline jack) 241 REHERME 20 mm R A T A < USSR (MJ-077N)  IZEKTZ G ¥70
10 : 75 X F v 7 r— X (plastic case) 11 ZASHEH ¥100
1 [t LED (white LED) 6 BEit{«c-e S K OIRVIRAFHEZ BT 5755
(NSPW500DS, 27 cd, 15°), (NSPWS510DS 6.1 cd, 45°)  ¥300
, EERAAA—F 31 {135 1 (CRD E-153, E-183) :¥100
2. R (current regulative diode)
3 iR ZA v F (pushbutton switch) i 2 | HLUGAE ON-ON NKK (EB-2065) ¥400
4 2N LR 1# BN I (ICB-288) ¥90
(universal circuit board)
1 i7)V2347 (aluminum pipe) 148 #4222 mm, £ 20 mm, 60 cm ¥1000 / m
2 i7)U284 7 (aluminum pipe) 14 ¢ S 25 mm, ANEE23 mm, 13 cm ¥1000/ m
3 iL%I75 v k(L bracket) 2l i 25x25x 100 mm ¥100
4 78N R (pipe clamp) 2M ¢ AT VL AGRIV ST b JERAT) RIESE (20A) ¥200
5 iRV K (bolt) 3 ¢ 4mmfE, EE30mm ¥20
6 IRV L (wing bolt) 1M i 4mm %, EX 40 mm ¥30
7 9wk (nut) 4 ¢ 4 mm £ ¥20
3. AA L8 Sy b (wing nut) 14§ 4 mm % ¥30
FIRFFS L9 iFES (washer) 6 ¢ 4mmf% ¥10
A7 710 85 | (wing nut) 1{ 5 mm % VRNV FOF oy R ¥30
11 i <BJE/EAR (steel plate) 1HC: 140x 18 mm, t=2.0 mm ¥100
12 7% v b (bracket) 16§ 10x 55 mm, t=1.5mm AL VAL FH ¥30
(E& 40, 15 mm o L AN T)
13 757 v | (bracket) 2 i 10 x40 mm, t=1.5 mm LED A AT AA v FH  ¥30
14 {3 L2 (rubber plug) LM § F££20 mm, F£¢ 16 mm ¥30
77 AF— 4K 1 3x25 cm L W7 7 AF—hMEF] ¥200 / m
15
(hook-and-loop fastener)
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TEeEEZLNS, L L. Fv v T Z T RVIRET
HEETHEAL TV RN, & ICMBEIEFHEEL TRV,
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Remote-head wireless miniature CCD video
camera, with the transmitter built into the
camera controller.
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Relationships between the size of the remote CCD camera head and the inner diameters of the aluminum pipes.
(A) Orthographic projections of the camera head. (B) Minimum inner diameters of the aluminum pipes used to
insert three types of camera head. (C) Beveled camera head and pinhole lens holder.
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Fig. 3. 51 X F~v i LED JZ I % 51 T4t

universal circuit

camera head

HOJZIN

Shape of the pipe end that holds the camera head and the assembled LED lights. To assemble this part of the
device, cut out half of the pipe end to allow light from the LEDs to pass through and drill a small hole for the

camera lens.
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AATaAY ba—)IVie ANWE A, A1y F & RN
BliEd 52 & B ARETH %,

2. LED o8

1) LED £ D7 Dm X % Fig. 5 AIC/RT s Al
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Ty a ALy FRHGH LD, mORIKD ALy F T
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FARNCEEICHEHYE B 721, LED EBOHEWICHET %
ol BN H B, Tz, LED & EMICET =
DI DA v =8 {2080 B %, HlkR (Fig. 5B)
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EOEEZ T B2, PHMNI TRICTRF O RE
AR THART S ZEHVED S, %, CCD A AT
w R ERA THOBRINCET 728, LA 3B X TG
DBENITEZRIEIZMASZ KT S, iz, [H
CHIEM D, EEFREX A A — RIEFHEMRR A A TN R
AT @B D %, TDEE, E—bhvaU Y
IFa—7 (HBBVIE, CZ—bT7—7) CTEHEMTE
PN, AT L OEE T S, BIEEOFSFRE. DL
TORAL Y FHEZTDTIXRXTCLHMNFTITI, AAT
A RS EEFERZE 31 TICIND B T=dic, BEIK K-
T, AT REDET 2 H M Z > T 9%
REND B (Fig. 3 DHMRIZHE S Hl - F7ZIRETHWTH
%)o FWOMEIE, MLLRTWIRT 2/ =LA KW,
3. HEB K TEGHE

1) AXZarybta—)VEBO&ERAT (DC 12 V) H
DC 7o LA Z{#i>5, ZDODCTSZ%7LDC
Ty IEERLU, BT EBIRAA v F (FFIVAAL
wF) ZANBD (Fig. 5A). 7571, 2> hua—)Li
DANITIT, Vv v 7, Br—AhsnSS5 5
D75,

2) WAV a—)UEDOANEIEE 12V IiZD T,
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battery case mount
(L bracket)

bracket for A
/al main switch A E

.~ _~Camera
¢ controller
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(L bracket)
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control switche

N\

\

extension pole/d'
Fig. 4. BHANBISEEE D81 T O OFFAT THEK

Assembly of the tree cavity viewer. To rotate the pipe C use wing bolt and nut B to tighten and loosen.

transmitterlantenna

batteny,

heoksandsloop
fastener

controllswitches!
foreachl!ED)

pelle™

Photo 2. FBIFRLAA v F 2l & UTBHHANERESEE DM A EL
The assembled tree cavity viewer and power supply, showing the CCD camera controller
and the main and LED switches.
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A B a :anode
c : cathode
— NN
|
a a 7 / A AN /A /
Pt Pt
——  white LED TN/ \ \
(NSPW500DS) alo /o
C
A/V‘ M A/V‘ \\\///\\\/// \\///
CRD e s————————— f———
__— (E1%3) T [
T T O \ :

[ CCD camera 12V
°+ + controller
T T Dcm~>w+|
DC out

electrical circuitry

+ + -

wiring diagram

Fig. 5. LED YGRS D DREIEE. A:H X3y ba—) U, LED YR & U LED AT BEHET A A v FOEEEK. B!

LED Dl #RIX].

(A) Electrical circuitry and (B) wiring diagram for the LED lights. Current-regulating diodes (CRDs) were used

to supply regulated current to the LEDs.

FEAHER = 7 IVKEEBEM (1.2 V) ZFIH T 2 5513,
B3 EM 10 A OB — A% @ O—XEMA.5V)
ZHAT25AE. 8AMAZM S, it —RIEAF v
Tl & 2o Feh, BIROBI T, b IR
HEMT L TE KW, ATy TOlfRmEIC DC 75 7%
1%, 2> b a—)VEOBIRAINTIEIMEN D 2 DT,
HEIRETH D, Bl — R, AERPTHRMT
ZRHEICEESNDS, AF YT EREFITLTIRMT S L
LEZSNDH, BB EC O IZENDLT <, B
HMORELZDS> %, T, ETIE->7DC 75 74
TOBEMTI—AZ2HHABELTBE, INHIcENEA
NTHEL, TNT, II95ETv v I7DKELLEFT
KACEBMLZIDREL 5%, RD BN, ZEHH
DTPfiiEmr — A HET S & X (Table 1 I F X
NTWEW),

4. BT LT

1) —fRIIS, 7V 2 =7 LA T oYK B hn
TAT N A S TH B DT, @ERNTEMZ0EE U
TV, T, JCREIFRIGHEAT, MO RFEAN TSRS
BOOT, B FRMINTENR., FEEED B C
LW TESD, 7272, LED, CRD OffifE>a > ra—)b
HAND AT DRI, WECERT 208D S,

2) AN OREE Y g — N EENHT 5720,
PHAUH D EEEE— 2 )Y I Fa—T THES
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(Photo 2 D AA v FOYHFITEHD R E), £z, FH
I # T I 2RO IR IC I ED KT i, DC 7
T 775 E S KRN B 50 72 E TR R TREE
L. Wiz meEd %,

3) AATAw RERE LED LD /S A 7 C D4
THIBICEI Wz REE LIz LWk 5 EET 5729,
LED JAR & 784 TOBRRIGHEBE AR Y YR Z D0 %,

4) AT~y RiERe LED YR & /8 A I U iz
#lic, RIVKNA, BEXSATCICEBEISEZD, Z0D
BUS SRR BB LRV K S ICHEET %,

5) A7 CWICET LED 5 DOEf & CCD A
ATy R 5DESHEZ. XA TO%mE, 5 1T
M. 8 TRIIC T LR ZIHA L NS DRZEET %
(Photo 2), dL#ld. Eo— )T —T7THRIZNHES
ICHEES % (Photo 2),

6) /34 7 H MR —IVICHEET %3081 R,
KT LENRATRR=ILDOFRE—HLZVDT, EZ—
VT —TREN T LRZENCTHEET S (Photo 2),

7) EEEOMHIC Y25 T, BH LTV EED
FEWCHI o ERNE I, TV FE— VIR AA Y
FEHEECZ—)VISTE S, VENY NUZES T 288
[E# (Fig. 4, D) WdbizsHnce—LRcynH
AN, SATHTROOZ MK ETEL LD D, A
A FHEOEEE, B0 L5175,
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8) WATEMAATINA TEH D KE ST (Fig.
4, TR — NV Z2BR<E7) . BE 51 cm, HKilR 10 cm,
FE 20 cm GEEHEOT VT F D% ZERL) T, EX
WFEME B —ZAD300g ZEFD, K l1kg TH- T,

9) ZEHKZ., TIRFvIT—RAIIAND, hRA
Jaryhu—)ViBEFkkIC, BIFAT (DC 12 V) HIC
DC /o5 (LA Z{lis5, DCFS57&DCVvvy
RS L, BRICEFEAA Y F (FTIVAAL Y F) ZA
. AA Y FRIr =A%, Vw7, Bl
—AMBDTZ DI, BT —ADOMTIE. /1A
ZJayba—)VEIEHTA2EDERETHS, BT
FEREEEBANOE SR @S/ — AT TH <,

HELDORR

1) %A, CCD A AT ZWMNT 578514 T2, Nt
23 mm (AFE 25 mm) 55 20 mm (A 22 mm) &, D
TH3Imm M LRI THED, IV 29k TR0
DA ONVT AR HT) BT BNED
ADOZE DA TEBITREL XA BN A, A&
RENIEM > o WBHTE. RO BHEAEIZEE D
M (Richardson et al., 1999) REUEDIENH % H
(Proudfoot, 1996; Huebner and Hurteau, 2007). N 5
DEED I AT~y REBIER/NTE 25 mm ZORHREIC
UAHIE L TR,

2) IR N EVERRD b HE G O R W HE LED I
AL T2CT & TOCRMOLMAFEN R E KT Lz (ff
HSEICE KB THAHH M, HEEBER 6 FEL ks L
T LED ORI T> T0AEW), e, &HE
WEAAF—REMNTLED I T EBHOFIEZ1TS 7=
&, /N CCD AAZ EER (12V) ZHHATEH &M
AJREIC R o Tz,

3) LED O pifT iz %% % C & T % & OFREIN
TEZKICEo DT, R OO KT A
RRTEB LI E> T,

4) HASEIA LT84 T2, /31 TOE#MZ .0
KT EBD X DI LT, EDOFFRICOT TV S kb
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