MBOMHEICL ZMEFEEHRORE
e & BITEE OBTTE (7 )

I:FI % %(1)
E oA I a Fo

. £ 2 H &

— i LB ORERN AR CMETEHDOFAP K ELFRELE TS EEME TRV, FFCHKk
FEECHOTE, W, KR, ERAAMKOFECEEREZHED X SR LREEHOHER, ¥
R T ORBOREN OIS Z TR S LD AL TRTH 5,

MEFTEHDOFIFIL T 1+ L ATBEENIEEERDOBRY L, TODDDREEHEZRDD L E~DISHTS
5, BET b LR, B 'R 68 HEFLLUEShZIOTHY, HERInSOHIE
BEONAHKEP DHTCE DO TRD SN BFERDONFIEE L LTHRSNS DD TH 5,
| —REREOHTHCEVT, METHOFAET CRBEOREY LFoob ), HREEE LTOME
DHLITFEOHILEA -+ 2= 2 VIEBED LTS, —FHDOGEAMEFERAIEOSHiCH DT
13, TONBPHEOMREREOBMETEI0THEDR, ERBREDKBWSIA B, 0k
REBIEEAOFREZIY 5 BICEDTWIRV®DIT, 350 FIENT, WhIEHEMrE OB & R
CEEFELTV LTRSS EOTV S, X DERMBIFEOERICOWTIRADI I L 25K LEIEX
BT Hh, REBRCHBBIC X 2HEELIREMAIEREILX VEE» 2 5hRThiE by, £L
CHRIC X D THIEORERIL LB A~OFRIIIE L BB & 255,
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(Tone) &, fih (Texture) #FERLELEDLT, ZhKXIHRBOHFIEHUTHLDOL LT, BE
FE B %L DILBHFEFE (Stereogramme) MBERK Sh, 7 Tone Scale HMFEMAHE SN T, KilfDOHE
BLHEOMAZOMIEEZF TE . RMETFE LAaRBIEE L UTHEEE DIE%, Micro-Photo-
Densit-Meter 2 X 2 FEIMEHEIC X SOTEDEREIRIHL LS 55, FZOBIEFED SR VR
BUBEHRBTRN D B eERTHDIUTRODDTH S,

2. HRICERLKEE

ol E i SIS E RGN, & Hh £ 5.--RC5 (Wild), #H5EEHE---209. 42mm, -tv 7 e XX
Tanh, 1xe—7 00 x—0H, RITEER 3,500 m, SEHEEREY 1/15,000, 1954 £ 12 A #Hi.
BEABERCE VT —RKBRERE CHEAE SR TVWARHC X VIEEE ONAFEHTH 5, HIEDOHE

% F¥ANLHK Sugi planted
t / # ATI# Hinoki planted
RS RN Mix. natural
RANIHK Mix. planted

A NI Hard wood planted
IRFESRM  Hard wood natural
< KA Pine natural
KBt Test area

Fig. 1 ®EHTHERERUUT Takao, Tokyo.
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L LIRS IIERILEERAE > SIEHMORAM T F, = I HRBSIRFEISHHER 200 ) 3 X R DT
RAMILFEMNEDO L /7 ¥, AX AT CEEEHRIFEHY « L ALK 5em &, 34 TH5 Fig. 1 3I8),

3. #|Ab LU BEECEHER

NLM-II %! Micro-Photo-Densit-Meter (+, 34 K.K. 18 ZfFH L7, &EOHE 12 FELD
EBVTHS,

(1) HEEAEH S X OCERIER (10 p~1 mm) x (10 p~1 mm)
(2) PlzkE  0~1.5E° 0~2.0E° 0~2.5E°

(3) HEBBE  180mm, Hi

(4) @ioEs: ~vE, A%)HER% 250 mm, Type-250

(5) FEBBME Vs  HIUEE Ve

Vs, Vp BUHZC L Y TFTRDZELELT 5,

@ @ ®
Vp,=140mm/MIN Ve=—L v, Vo=—Vp,
@ Vs= —ll'—OO—VP, Vs= -IITO VP3=—310 A Vs=11—oo- Vpy= 910 Vp,
® 12—(? " -1—202 "= 610 " % " "Tio "
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® | —i%// 1—6% //=4—éo— " %5% " :1—514_0”

4. 8] B H &

BEE7 « L ALK DB LD SV HMEEEL,

(1) EB&, FHAEHOZRLIC X 2 IRELFOMELRI T 570D, 1/100 mm?, 1/50 mm2, 1/10 mm?
D 3B OVTR—FLEDEEREZTER DI, .

(2) REBEEREOZE(LIK X DIREISRMBERE L SThic e 47 5 B HE O BEEZ BT 5720
%10, x20, x50, X80 D4z >EEEL T O,

5. i &% 7 R

FHREEOHNEIIEIEEDMESE 1 &L, RELALT7 4 A 2EBHLIRBOMEZ L &5k,
I./I=eX4 THRbEh 3 (K BEkEK) (Hurter 35X % DriFiep (1876) D5EH),

L7e230T, RE D I3, logly/l. L LTHIESH, /1.=0, L/I=T & LT T ZiB%E, O ik
ED%THLbE,

~ D=log100=—1log1,T
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TXDEZEET D LABTE D, FHT 1 L AORBRPLRIF & L ELREN OMRFTITHIzD T, T
MARBIE 212 O BWEXH 22, ZOMBITE W TIIEBIE, oS OMRICX 5 BRI OMER L It
BTBZE2EMELZOT, BIEERIEELRDD L E L, FHT 1 1 AQERISEOTRERE S
% 100 & U, SHEHIBMAORKIRER % 5 & U CEREHEEHE L, BHEFIRMNTH V- 2 v 24T

BEZD T=5% 75 T=100% DOEICIREIT2EEMELO>TRDbENT,

BUELSRGI % Fig. 2103 d, RiCk\WT X hCERESSBbI, X FRICRES? T GEX®) itk
YELINTVWS, Tibb, T BORVIEET 4 L ADBRERKREL, 7 4 L AREXEVOTHIE
ETELEDNE DD, T FARICKRDEHEVEELTELERINZ3DTHS,

6. EBEEH oK

6—1. MFHEELERLCOVT

F—#3 (Fig. 2 © A 5) 2 4EOMEbEIT X VERILFl% Fig. 3 1277,

1/100 mm?x 80, & 1/50 mm?x 40 122> TiL;, & b ICERMFORRMEIRBITHATE S N7 FEIRE)
MIZHEAS, EARKEFRSE DIZEELT, ZheERbdNERIFRERSME OIS, 72720, #TE
BEFICH LN 2EOEERMELEE TS,

1/50 mm2x20 & 1/50 mm2 x40 & DHETEH T, BIER IRBASERFIMICEREE S, RIEIFRE
THHOTHAR D CHHEL R D B,

1/10 mm?® x 10 VI ROR P E I TIRE SN CRIRBIEIC X 2 T MO IRE S ATz AKIZE -5 < 25,
BHEEIKTH BB, BESERILINBLDREEMET T 5, L7720, EEFEEEDELL
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Fig. 3 [RHMEH, BRALCX 2REHMOME GRILPAITILIL
The variation of density curves by the different scanning and magnification

of a solitary tree groupe in bare



MEBIOFRIC X 5 METEIROURBEAIE & AT EOMAE (FH) (hE - BBID  — 37 —

ZOFBITH VT, IEIIE R T S BWRE LT, 1/100mm2 X80 35X 8 1/50 mm? X 40 @ 2 kD
BRIz DOV TRRGT R DT,

6—2. MHEBBERREZOLE

MRBEB DIREFCERD LI 21T/ 5 7o DI TR D 4 mOMB AEA 2.

A. e/ xStk (544

B. b/ % AT (30F4)

C. RFANILM (4044, MR EIZED

D. §t « RIRZRARH (BEARFEHEH 200)

ZLDEDEDDHREIOBIBIFSIK D (T >/ itski#ks % Fig. 4~7 1277,

INHOHMFISRIBIE T X OTH TN TR L RMBEZT L, FEEFH LORMER STITHhI S
DELEERDL TS,

Thbb, TRODEELMIATEDPITLEL THS,

A. v/ *ghEskk (Fig. 9

HESERE DR, AxOHEBAPIREREL dObh, £ B TF3RIIB VO TS S VWE
BEMLIELDD LD, SLARREN S VO TILFRDIRIBIIE DD TKRE Y, FHRER DL VLOT,
BAENE EOGTIAL  IREDOEVEEZONICERIIE L DD LEEDLL TV,

B. b/ % ATH (3044) (Fig. 5)

HFLSREEIC X D HEE S B, BHIRERIMERE? SOOI X 2BEREYH Db, BLT
REEOFEEE SNIEHETL, HxOXADKFZHEL > 5HE L ORTOEOREL, SBITF
NORIE DET DI, EHLEICX SABIR G OHETE#HE LB ENE 2, BIEBRBEmORIELE
SHERER LB LRV RLE I HHBIIC S Hbh, ThEEHTHILNTE S, ThIIZOMSEECH
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j! TW5b, ik, FHRERDHMKIZI ORTRE2ITEH
A

C. AX¥AIbk (404E4RMK 1 EEME) (Fig. 6)

b/ FHRENCHANTESRER, 84 OIXLAITLIRE
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ML / FRSITHTHABESE 2 DL, it
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Fig. 4 v/ *Xbﬁ%ﬂ‘ (54E4) JeEih  Hinoki young plantation (5 years).
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Fig. 5 v/ % 304 ATHiRERE Hinoki pole timber stand (30 years, planted).
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Fig. 6 R F 4044 ATHR Sugi pole timber stand (40 years, planted).
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D. $f - [AEZRAH (Fig. 7

EERO—EKIT L HRTEL B OHARFET T, B0 ARIKREL, BEHTHLDIT S
% DAEBNIBHE 28 L THIERSBEE Dh 352835 <, TEEREZE T 5 2ERKICEDh 55,
E I FDOMBERIH S VERBERT, 2L, TOEMINIRECKRIMECHEMHTS LR TET, o
RIREORL LTORRBTHC &b, CHIEE LTS D T—RIHEED 5 LI THRAL R R 2 HK
EELDDLED bbb,
6—3. ENROHREEZOFHAIDEIC X 38

BRI IEIC X 0 BT 570, HRBCOWT 120D T HEOHAIRD 2177507k, HH
IR DEH (4 IRREHREROBMIC X 5O TH S, TORBRICH L35 ERC4MBOLB R TR0
¥R%TD Table 1 iITR T

Table 1.
B C A D
n =120 LB F ATH 2 ¥ NI £ Xtk | RAKT F -
Hinoki pole timberl Sugi pole timber | Hinoki young Natural mix.
A‘izmigéje den31ty( ) 41,5267 46.9758 18.3608 19. 6242
> B s,? 52.2137 47,0521 41,2720 32,8553
=R E Sz 7. 2259 6.8595 6.4243 5.7320
Z58h _Ss
X 100 17. 4 14.6 35.0 29.2
B X (%)
E U R E Sz 0. 6596 0. 6262 0. 5865 0. 5233
95% (= HAE C D ~
IEUERR 7% t0.0552 1.3088 1. 2425 1.1637 1.0383
(to.05=1.98)
i(t""ﬁ S% % 100) % 3.15 2.64 6.34 5.29
&
FHEDZDRE
X1 —X3 t =5.99>1.98 t =1.61<1.98
«/5x12+5x2 *x

FFHAIR Y {Eix Table 2~5 TR,

HIEOBERERIZ Table LiIc X > TH Lo BIEL S hic, Tabb, TICE D dbbShiFHIRE
CEWTEDOFHER, & /7 FPOMRCEVTRIDRL, # - BRAKIIZNI VY L3% BV T
BV, TNOBRZXBEBEEIDR VD, BkEsd e/ ¥, 2FRBIchoTUIzhE k% & &, fiiF
1349 23%, HEVI 28% IRESE V. FLTAF, b/ *OMIKEWCTLHI5 % OFEBREDELAD
5%, TLTRRIZ Z ORITIIEEENRD NG, 5% DOIREZEIFEE L WIRIC X s 2 5 OHE
ZOF55bDTIRDH S, PHLVWIRWHIFILEENTL 5, —HRECEBZELLEL F LR
FORMITEWTIE, ThTh# 17% 5L 15% Th 553, HEDBERE ShbLhk & BARAMKIC
BOTIEKY 35% L 29% DREEERTRL, F—HEHNORKREOAS VW L 2R, 722 OWED
ELHADHTHD, Ik, BKkELDEM, RAKEOMICIEEE L RABEN D BHDT, ThOFBEEDOR
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Table 2. Hinoki young plantation.
(A) v/ *shmsk 4t=Y
No. Y No. Y No. Y
1 24.5 41 39.0 81 42.2
2 32.8 42 45.9 82 40. 5
3 35.0 43 45.7 83 44.0
4 32.2 44 43.5 84 41.9
5 34.5 45 38.0 85 42.0
6 33.8 46 40.3 86 50.9
7 23.95 47 47.0 87 51.9
8 34.5 48 50. 5 88 49.0
9 32.5 49 55.7 89 48.1
10 37.5 50 53.5 90 53.5
11 34.1 51 42.5 91 45.5
12 47.0 52 39.5 92 42.2
13 31.2 53 40. 5 93 45.2
14 19.2 54 42.5 94 50.0
15 26.5 55 46.0 95 47.0
16 27.2 56 39.5 96 41.0
17 31.1 57 42.0 97 47.0
18 32.1 58 41.0 98 41.5
19 37.5 59 40.0 99 49.5
20 26.5 60 45.0 100 50.0
21 28.2 61 46.0 101 53.8
22 32.5 62 43.9 102 47.0
23 32.2 63 46.2 103 43.0
24 31.0 64 45.9 104 37.0
25 35.0 65 48.5 105 47.0
26 40.0 66 34.6 106 47.0
27 31.5 67 43.5 107 48.0
28 33.2 68 43.9 108 37.0
29 31.5 69 43.2 109 44.7
30 42.2 70 38.5 110 41.0
31 45.6 71 39.5 111 38.7
32 48.1 72 46.2 112 42.6
33 46.8 73 41.6 113 35.3
34 44.5 74 41.2 114 43.5
35 40. 4 75 33.4 115 56.5
36 44.7 76 40.5 116 50.7
37 43.7 77 42,6 117 49.0
38 38.5 78 50.0 118 51.0
39 43.2 79 49.5 119 49.5
40 48. 1 80 44,5 120 43.1
Table 3. Hinoki pole timber stand.
(B) v/ *%AIHk =Y
No. Y | No. Y No. Y

1 13.0 14 19.7 27 14.5
2 12.0 15 20.0 28 13.8
3 10.5 16 24.0 29 21.0
4 12.0 17 18.1 30 19.2
S 11.5 18 22.3 31 24.0
[ 12,4 19 23. 4 32 18.8
7 10.5 20 1C. 4 33 18.5
8 13.0 21 14.5 34 19.0
9 11.5 22 17.5 35 17.0
10 15.3 23 16.0 36 13.3
11 19.1 24 16.2 37 11.5
12 20.5 25 14.7 38 22.0
13 18.0 26 15.5 39 25.0
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(Table 3. >3%)

No. Y No. Y No. Y
40 21.0 67 18. 1 94 17.6
41 9.5 68 16.0 95 29.5
42 14.8 69 14. 4 96 7.5
43 24.0 70 15.0 97 22.0
44 13.6 71 25.0 98 13.0
45 12.0 72 31.6 99 28.5
46 22.0 73 8.5 100 19.7
47 14.5 74 10.0 101 18.9
48 23.0 75 9.5 102 33.0
49 18.0 76 14.2 103 20.2
50 10.0 77 12.5 104 19.0
51 10.0 78 11.0 105 20.5
52 23.4 79 18.0 106 22.0
53 12.9 80 20.5 107 18.0
54 17.6 81 21.5 108 11.7
55 18.0 82 23.6 109 8.6
56 20.0 83 32.0 110 9.0
57 24.7 84 30.1 111 25.2
58 11.0 85 18.4 112 33.6
59 11.0 86 11.5 113 24.6
60 17.3 87 15.0 114 10.3
61 32.5 88 24.6 115 27.5
62 24.1 89 30.5 116 30.0
63 8.9 90 30.4 117 14.5
64 17.9 91 25.6 118 11.5
65 20.3 92 20.7 119 25.6
66 15.8 93 29.3 120 27.3

Table 4. Sugi pole timber stand.
(C) =FREk#  4t=Y
No. Y No. | Y No. Y
1 41.5 28 42.0 55 42.5
2 52.5 29 47.1 56 39.5
3 57.0 30 46.0 57 41.0
4 54.0 31 47. 6 58 37.5
S 53. 4 32 44. 3 59 31.5
6 50.7 33 43.2 60 37.0
7 50. 6 34 42.0 61 43.0
8 53.5 35 41.0 62 45. 2
9 53.1 36 44.0 63 S0. 1
10 60. 5 37 43.0 64 47.0
11 59.1 38 40.0 65 48.7
12 55. 5 39 43.9 66 46. 9
13 53.0 40 . 44, 4 67 49. 4
14 53.3 41 46.8 68 49. 1
15 44, 1 42 40.0 69 47. 5
16 47.0 43 44. 3 70 47.6
17 43.0 44 41.0 71 46. 5
18 41.5 45 47.5 72 . 46. 1
19 45.0 46 47.0 73 45.0
20 48. 4 47 44.0 74 45. 1
21 49.3 48 41.1 75 43.2
22 49.0 49 42.8 76 42.0
23 51.0 50 42.8 77 48.5
24 47.5 51 37.0 78 42.0
25 39.5 52 38.0 79 41.8
26 35.0 53 32.5 80 43.2
27 37.5 54 40.0 81 52.0
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(Table 4. >3%)

No. Y No. Y No. Y
82 55.5 95 57.2 108 51.0
83 50. 4 96 66.0 109 55.3
84 46.0 97 63.0 110 48.0
85 52.2 98 54.0 111 43.0
86 47.9 99 52.2 112 40, 2
87 38.0 100 56. 2 113 43.5
88 34.5 101 54. 3 114 41.2
89 44.0 102 58. 5 115 37.7
90 45.0 103 58.0 116 36.7
91 41.7 104 51.0 117 51.0
92 41. 5 105 54.0 118 57.5
93 46. 6 106 54.9 119 63.1
94 50. 2 107 55. 1 120 63.3

Table 5. Natural mixture stand.
(D) KR#FF.x3  4t=Y
No. Y No. Y No. Y

1 13.0 41 15.0 81 11.4

2 14.0 42 23.5 82 11. 4

3 19.9 43 24.5 83 10.9

4 16.9 44 17.3 84 10. 4

5 21.5 45 21.0 85 1.5

6 27.0 46 25.0 86 14.0

7 25.8 47 18.5 87 13.5

8 28.0 48 19.5 88 12.9

9 28.2 49 25.0 89 11.5
10 25. 4 50 31.0 90 12.5
11 22.0 51 31.5 91 14.3
12 17.0 52 24.5 92 14.8
13 18.0 53 22.4 93 16.9
14 25.0 54 24.8 94 16.3
15 28.6 55 20.0 95 20.0
16 32.2 56 14.0 96 26.0
17 24.5 57 10.7 97 29.5
18 18. 1 58 10.9 98 25.5
19 18.0 59 13.5 99 23.0
20 24.0 60 18.5 100 19.9
21 24.7 61 18.0 101 20. 5
22 24.2 62 13. 5 102 24.0
23 24.2 63 13.0 103 23. 5
24 24.0 64 12.9 104 22.5
25 23.0 65 13.9 105 17. 5
26 20.0 66 16.0 106 13.5
27 25.3 67 17.2 107 14.0
28 27.0 68 15. 5 108 15.0
29 29.5 69 19.0 109 20.0
30 27.7 70 25.0 110 23.8
31 22.0 71 31.0 111 24.0
32 21.5 72 34. 1 112 13. 4
33 18.5 73 22. 5 113 22.9
34 13.5 74 14.0 114 22.8
35 14.0 75 18.0 115 23.9
36 14.0 76 21.7 116 24.7
37 13.5 77 18.0 117 21. 1
38 12. 2 78 16.0 118 20. 4
39 12.0 79 12.0 119 18.5
40 13.0 80 11.4 120 18.0
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SEVIEE L7o

{3k Tone Scale F /=i (Optical wedge) ik > THIKL, BFAEAHETSEZ E2TRD
e, ZOPIERIC X > TKIELT 5 2 LA TEBRHR L Lo,

6—4. Power Spectrum [ X 2 fE#T

MZEFERRIEFAZBECHALTVWS30TREVELTD, ThRRHALPEEELEFRTH D,
L7ei2T, ZTREEEMCIRD K, TORNFZEET 3 IIEENED DRRTHIER RO TE
ZDE LBV THRBLIZL A TH D, CZTHEBRPEE TR E LR L ETEREZSN T 51EH
HHOKFZRIEAT S Z EAFE, L BEELE, ZOLEHFHRILERBBRTHY, FERERIIRRE
ERRERM, MBI EOFMBF AR LAZERKRERD, ZOROEEEEIE LI TS EICZ
DHmMEZICHT 5 &2 T& 5,

FEHEZ N 2SR UEEREORLE L L5 REN, TRbbBERIFEDRERLLZEEL DD
RESTEED 2 LD, MHTREL(LEBRT 2 EZRBEOEHABRKICI > THbbSh, £OE
ZRTHBI L ZE Y REK (nf) vbhb, ZoEK (f) BREBROBESHA r (X VISV
BEOBESM T (X) »DOT — Y =L

R(, a)) —_-ngo r(x, y)exp{ —2ﬂi(px-|-wy)dxdy} .............................. (1 )

R(”)=Sf° T(x)exp{—2rivx}dx
KEDTRDHZ ENTED, LKL, » 0 BEATH x BX y FRDEHEEKTH 5.
f(x)=5_°°wr(x, YIAY  ceeeerrereeeenne (2)

R U CIREMER 2 4EE LD 2 BHRERIL, 77—V =T X VRGDIETLEIC 5B T 5 2 25T
&, LU THIRROZKIRIEDBESHIEE S WAV AL ERMOEMAERE O £ & LtHE2bh
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A Study on the Photo Density Measurements of Some Forest Types.
Iwao NakajiMma and Kuniko Hasecawa
(Résumé)

1. Preface

The application of air photos means the methods of getting the information of the
terrain qualitatively and quantitatively from photographed images. The quantitative
characters can be measured in the case of distance, height, area, tone, numbers etc., but
the qualitative characters are mostly deduced and confirmed from the analyzed results of
quantitative data of photo imageé. R o

In the field of general surveying, the use of air-photos has been highly developed and
mechanized, but in other fields of applied photography, there still remain the manual trade
ways which depend on the experience or the skill of the operators of them, because the
ultimate purpose of them in this field is the comfirmation of qualitative characters of
photographed materials. In this respect the economical condition of them has not been
sufficient for the mechanization and modernization in such work up to the present time.
However, the repetition work of human labour must be mechanized, and the judgement of

experienced naked eyes must be replaced with scientific data in the development of the
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science. Then we can expect far more efficient and more accurate information from air
photos in future.

The results of air photo use for forestry purposes are influenced by the condition of
photography, and also they are always dominated by the methods and techniques of
measurements already in use. So when the aboved-mentioned personal judgement is closely
applied in their results, they always contain unstable variances, thus making the correct
standard of their confirmations difficulty. The monochrome photo images consist of the
contrast of photo tones from white to black. So the results of interpretation can be defined
by analysing the construction of tone density of the images. The photo images of the
forest show varied tone contrast according to the seasons, species, stand types or used
material etc. photographed.

In this report the author described a test of photo density measurement of some
different forest types of Japan for finding out any possibility of using this method on forest
type interpretation in future, and also how to analyze these results.

2. Air photograph (Fig. 1)

Area—Takao, Tokyo. Camera ......... RC5 (Wild)
foernnen 209. 42 mm. Film............... Panchromatic XX
H ...... About 3, 500 2. Photo scale ...1/15, 000

3. Record system
N.L.M.—III Micro photo density meter (Narumi K.K. Tokyo).
4. Operation ’
A. The scanning unit area test was tried on 3 kinds.
1/100 mm?2, 1/50 mm?2, 1/10 mm?2.
B. The magnification test of records was tried on 4 kinds.
x10, x20, x50, x80.
5. Recording
Photo density (D) was expressed by log I/Ix.
I=illuminate light volume.
Ix=light volume passed through the test film.

When Ix/I=T, T shows the percentage of passed-through light volume and D= —logiT.
For comparison of the result of each forest type density records, the recording pen was set
as follows:

100%, in not exposed part of the film, and 5% in highlight and brightened white stone on
the bare ground on the film. The density record was expressed as the vibrating curves
between 5% to 100% on the recording paper (Type 250) (Fig. 2).

6. Recording result

6—1. Scanning area and magnification.

An example of test on the same tree groups is shown in Fig. 3 with 4 kinds of
combinations.

The records of 1/100 7m2x80 and 1/50 mm?x40 show good results. But the former
takes two times longer in operation, and 1/50 mm? x 20 pre§ents some difficulty in reading
the data in value because vibrations are compressed in X direction. The records of 1/10 mm? X

10 have a lower and ‘smoother curve, so less accuracy in reading, but make possible the-
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doing of speedy work. In the following research, the records of 1/100 72 x 80 and 1/50 mm? X
40 were used.
6—2. Comparison between the forest types.
The following 4 forest types were compared in this test.
A. Hinoki (Chamaecyparis obtusa Sies. et Zucc.) young plantation stand, 5 years old.
B. Hinoki pole timber stand, artificial 30 years old.
C. Sugi (Cryptomeria japonica D. Don) pole timber stand artificial, 40 years old.
D. Natural mixture (Fagus, Abies, Tsuga, etc.) stand dominant tree ages are about
200~300 years old.

These examples of recording are shown in Fig. 4~7. Each one of which expresses the

characters of each forest type photo images in good condition.

A. Hinoki young plantation (Fig. 4).

Ground surface was visible and each planted tree shows as high density spots, so
the record shows the sharp and homonized projections according to their tree
numbers in this stand. But the average of T was low.

B. Hinoki pole timber stand (Fig. 5).

The records show the T of the light volume which reflected from the tree crown
covering the ground and express the comparatively homogeneous vibrations. Each
tree can be identified by regular lower T valleys of the highlight points of each
tree top in the lower part of the paper, but they are invisible from the upper part
of it. This means that the photo images of this stand have a smooth texture and
also stand trees have round crown with push-out tops. Average T is far higher
than that of a young plantation stand.

C. Sugi pole timber stand (Fig. 6).

The average of T is higher than that of Hinoki. Each tree can be identified by
deep cuts of light parts and a similar density group. The records of each crown
are irregular; also they varied largely among each other. This means the rough

" and larger crown composition on Sugi. Photo images have a rough texture and
higher tone density than Hinoki.
D. Natural mixture stand (Fig. 7).

Here quite different figure of T records have appeared than in the other forest
types. The large hard woods had no leaves in that season, so the ground surface
was visible in many parts of that area. The sharp coniferous records pushed out
as the dark peaks among the recording, but they did not show the light valleys

because they have no sharp top.

6—3. Comparison between forest types by the values of T.

By the reading of values of recording T, data amounting to 120 items was obtained on
each forest type records. The cycles (4t) of reading value have used the united length of
recording paper (Type 250).

The result of comparison by these values is shown in Table 1. The data values are
shown in Table 2~5. The result of Chapter 6—2 was expressed in Table 1, as the analysis
comparison. For instance, the average T of Hinoki young plantation is the lowest among
them, and that of natural mixture stands is only 1.3% higher than that. But it is quite
different with pole timber stands. Between the pole timber stands of Hinoki and Sugi,
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there are 5% differentiation of average T and they have significant differences. The variance
of T among each type shows an apparent difference between each other.

6—4. Analysis by power spectrum.

The photo images give evidently valuable information of the photographed materials even
though they do not present them with highest fidelity. So we can apply the information
theory for analyzing them when we change the image construction into the value data.

The record of photo density can be analyzed into the combination of sine curves of
their elements by using the Fourier analysis. For expressing the elements of sine curve
cycles, the power spectrum has been used in general, and these elements are calculated from
the distribution function of T. That corresponds with the so-called Wiener spectrum
or noise spectrum in electric information theory.

These results are shown in Fig. 8~11. On these diagrams the different forest types
express the defferent cycles composition of each. For instance, Hinoki young plantation
has least power in lowest cycle part, but highest in high cycle part. The differentiation of
min. and max. power are smallest among the tested 4 forest types, and also has a highest
peak at 1/2 4t=>55 and a deepest valley at 1/2 4t=85.

Both pole timber stands Hinoki and Sugi have similar cycle composition. They have
the high power in lowest cycle, which gradually decreases into high cycle part.

The highest power in Hinoki is larger than in Sugi’s, and also has a valley at 1/2 4t=
85. In the case of Sugi, this valley appeared at 1/2 4t=78.

The natural mixture forest has a highest power at 1/2 4t=10 which uniformly deérease
their power according to the cycle increase.

7. Discussion

The density measurement of air photos for forestry purpose must have useful efficiency
for photo interpretation method in future. In this test, the comparison and analysis of
density records have only shown the possibility of this usage by changing the image
construction into the value data of density. This is the field which has depended on the
human naked eye experience in general.

This is only one result of a pre-test of coming research to be conducted by my
laboratory hereafter. The method of power spectrum analysis by using the electric computer

has convincingly shown the possibility of the automatic measurement method of the forest
from air photos.



