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{{aa,aa,88,28,88,88,89,248,83,598,88,83,83,32,33,82,28,83,28,83,88,858,88,88,88,88,83,
ad,8a,34,a38,34,88,9,88,3a8,28,88,38,83,348,88,28,83,32,88,84,28,33,a4,83,34,88,88,4
a,84,a8,8a,84,88,84,88,838,a8}

{bf bg,bh,bi bj,bk, bl.bm,bn bo, bp, bg,br.bs, bt bu by bw bx by bz, ca,cb cc,cd,ce,cf cg.ch,
ci, ¢, ck,-ck, i, -ci,-ch,-cg,-cf,~ce,-cd,-ce,-cb, -ca,-bz,-by -bx -bw -bv -bu,-bt,-bs -br -bg, -
bp,-bo,-bn,-bm,-bl,-bk,-bj,-bi,-bh,-bg,-

bfH{ap,ag,ar,as,at au,av,aw,ax,ay,az, ba bb,be,bd be -be -bd,-be,-bb -ba,-az,-ay,-ax,-
aw,-av,-au,-at,-a8s,-ar,-aq,-ap, -ap,-aqg,-ar,-as,-at, -au,-av,-aw,-ax,-ay,-az,-ba,-bb,-bc, -
bd,-be,be bd bc,bb ba az,ay, ax,aw, av,au, at, as,ar,aqg,ap}

{bg,bj,bm,bp,bs,bv, by, cb ce,ch,ck -¢i,-cf -cc,-bz, -bw,-bt,-ba,-bn,-bk, -bh,-bf -bi, -bl, -bo, -
br,-bu,-bx,~-ca,-cd,-cg,~¢,¢i,cg,cd,ca,bx, by, br,bo, bl bi, bf bh, bk bn,bq, bl bw bz cc cf ci -
ck,~ch,-ce -cb, -by -bv -bs,-bp,-bm,-bj,-bg}{ah,ai aj,ak,al, am,an,a0,-a0,-an,-am,-al,-ak, -
aj,~ai,-ah,~ah,-ai,-aj,-ak,-al -am,-an,-ao,a0,an,am, al, ak aj,ai,ah,ah,ai,aj, ak, al, am,an, 80,-
a0,-an,-am,-al,-ak,-aj,-ai,-ah,-ah,-ai,-aj,-ak,-al,-am,-an,-ac,ac,an,am,al, ak, aj,ai,ah}
{bh,bm,br bw cb cg,-ck,-cf -ca,-bv,-byg,-bl -bg,-bi,-bn, -bs -bx -cC -

ch,cj,ce bz bu,bp, bk bf bj,bo,bt, by, cd,ci,-ci,-cd,-by,-bt,-bo,-bj,-bf -bk,-bp,-bu,-bz,-ce-
¢j,ch,cc bx bs,bn bibg, bl bg,bv,ca, cf ck,-cg,-cb,-bw -br -bm, -bh}{ag,.at aw,az be -be -
bb,-ay,-av, -as,~-ap,-ar,-au,~ax, ~-ba,-bd bd, ba,ax,au,ar ap,as,av,ay,bb be -bc -az, -aw, -at, -
aq,-ag,-at,-aw -az,-bc be bb ay av,as,ap,ar,au,ax,ba,bd,-bd,-ba,-ax,-au,-ar -ap,-as,-
av,-ay,-bb,-be bc az aw at,agqibi bp, bw cd,ck,-ce -bx,-bq,~-bj,-bh,-bo,-bv -cc,-

¢, cf by br bk bg,bn bu,cb,ci,-cg,-bz,-bs,-bl,-bf -bm -bt -ca,~

ch,ch ca,bt bm bf bl bs bz cg,-ci,-cb, -bu, -bny, -bg,-bk,-br,-by -

cf ¢j,cc.bv,bo,bh, b}, ba,bx ce,-ck, -cd -bw -bp,-bi}

{ad,ae af ag,-ag, -af -ae -ad,-ad, -ae,-af -ag,ag,af ae,ad, ad, as, af ag,-ag,-af -ae, -ad,-ad,-
ae,-af -ag,ag,af ae,ad ad ae af ag,-ag,-af -ae,-ad,-ad -ae -af -

ag,aq,af ae ad,ad ae af ag,-aq,-af -ae -ad -ad,-ae,-af -ag, ag,af ae,ad}{bj,bs,cb,ck,-cc -
bt,-bk,-bi -br -ca,~-cj,cd, bu bl bh bg,bz, ci -ce -bv -bm, -bg,-bp,-by -

ch,cf bw bn, bf bo bx, cg,-cg,-bx,-bo,-bf -bn -bw,-cf ch, by bp,bg,bm,bv,ce,-ci,-bz, -bg, -
bh,-bl,-bu,-cd, ¢j,ca,br,bi bk bt cc -ck,-cb,-bs, -bj}{ar aw,bb, -bd,-ay -at,-ap,-au,~-az -

be ba,av,aq as,ax.be,-be -ax,-as,-aq,~-av,-ba,be,az au,ap,at,ay bd,-bb,-aw, -ar -ar -aw,-
bb,bd,ay,at,ap,au,az be,-ba,-av -aq,-as,-ax,-bc, be,ax, as,aq,av ba,-be,~az -au,-ap,-at, -
ay,-bd bb aw, arl{bk bv,.cg,-ce,-bt,-bi -bm,-bx,-ci,cc br bg,bo, bz ck -ca -bp,-bf -bg, -

ch,cf by, bn, bh, bs,cd,-¢ch,-bw,-bl,-bj,-bu -¢f, of bu, b, bl bw,ch,-cd, -bs, -bh,-bn -by -
c,ch,bg,bf bp,ca,-ck,-bz -bo, -bg,-br,-cc,ci bx, bm bi bt ce -cg,-bv, -bk}{ai al, ac,-am,-gj,-
ah,-ak -an,an,ak, ah,aj,am,-ac,-al,-ai,-ai,-al -a0,am,aj, ah,ak an, -an,-ak,-ah,-gj,-
am,ac,al ai,ai,al,a0,-am,-aj,-ah,~-ak,-an,an,ak,ah,aj,am,-ac,-al -ai,-ai,-al -
ao,am,aj,ah,ak an,-an, -ak, -ah,-aj,-am,an,al, ai{bi by -ck -bx,-bk,-bm,-bz ¢j bw,bi bn,ca,-
ci,-bv,-bi,-bo,-cb,ch,bu,bh bp,cc,-cg,-bt,-bg,-bq,-cd, cf bs,bf br.ce,-ce,-br,-bf,-bs, -

cf,cd bq,bg,bt,cg,-cc,-bp,-bh,-bu,-ch,cb,bo,bi bv ¢, -ca,-bn, -bj,-bw,-Cf, bz, bm bl bx cl -
by,-blH{as, az -bd,-aw, -ap,-av,-bc,ba at ar,ay -be -ax,-aq,-au,-bb,bb,au,aq,ax,be,-ay -
ar,-at,-ba bc,av,ap,aw,bd,-az,-as,-as,-az, bd,aw ap,av bc,-ba,-at,-ar -

ay,be ax,aq,au,bb, -bb, -au -aq,-ax,-be,ay,ar,at ba,-bc,-av,-ap,-aw,-bd,az, asi{bm,cb,-cf -

h 11
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Continue from FiG. 114

bx, ¢, bu,bf bt,ci -by -bj -bp,-ce,cc,bn,bl ca,-cg,-br -bh, -bw,ck bv,bg,bs,ch -bz -bk,-bo, -
cd,cd bo,bk bz -ch -bs,-bg,-bv,-ck,bw,bh,br,cg,-ca,-bl -bn,-cc,ce, bp,bj, by -ci,-bt, -bf -bu, -

¢, bx.bi,bg,cf ~cb,-bmi¥{ab,ac -ac,-ab,-ab,-ac,ac,ab,ab,ac,~-ac,~ab -ab,-ac,ac,ab,ab,ac,-ac,-
ab -ab,-acac,ab,ab,ac -ac-ab -ab -ac¢,ac ab,ab,ac,-ac -ab -ab,-ac,ac,ab,ab,ac -ac -ab -ab -
ac,ac,ab,ab,ac-ac,-ab,-ab,~ac,ac,ab,ab,ac,-ac,-ab,-ab~ac,ac,ab}

{bn,ce,-ca,-bj,-br ~ci bw bf bv -¢j,~-bs -bi -bz,cf bo, bm,cd,-¢cb,-bk ~bg,~ch,bx bg,bu,-ck -bt -
bh,-by,cg,bp,bl,cc,-ce,-bl-bp,-cg, by, bh,bt, ck,-bu,-bg,-bx, ch,bg,bk,cb -cd ,-bm,-bo -

cf bz, bi bs,ci -bv -bf -bw,ci br bj,ca,-ce -bn}{at be ~ay,-ap,~ax, bd,au,as,bb,~-az,~aq,-

aw,be av,ar.ba-ba,-ar,-av.-be aw,aq.az,-bb -as -au -bd, ax,ap,ay -be,-at,~at -be,ay ap,ax,-
bd,-au,~-as,-bb,az,aq,aw,-be,~-av, ~ar,-ba,ba,ar,av,be,~aw,~aq,-az,bb,as,au,bd,-ax,-ap,-
ay,be,al}

{bo,ch,-bv,-bh,-ca,cc b bt -¢j,-bg,~-bm,-cf bx, bf, by ~ce -bl -br ~ck, bs, bk cd -bz -bg, -
bw,cg,bn,bp,ci,-bu, -bi -cb, ch bi bu -¢i -bp,-bn -cg bw, bg, bz -cd -bk,-bs ¢k br bl ce,-by -bi -
bx,cf bm,bq,cj,-bt,-bj -cc,ca,bh,bv,-ch,-bo}{aj,a0,-ak -ai,~an,al,ah,am,-am,-ah,-al,an,ai,ak,-
ao,-aj,~aj,-ao,ak,ai,an,~al ~-ah,-am,am,ah,al -an,~ai -ak a0,a],a8j,20,-ak -ai,~an,al, ah,am,~-am,-
ah -al,an,ai,ak,-a0,-aj,~aj,-ac,ak,ai an,~-al -ah,-am,am,ah,al -an,-ai,-ak,ao0,a}{bp,ck -bg,-bo,-
¢j,br,bn,ci-bs,-bm,-ch,bt, bl,cg,-bu,-bk,-cf bv,bj, ce ~bw,-bi,-cd, bx bh,cc,-by -bg,-cb bz, bf,ca,-
ca,-bf ~bz,cb bg by ~cc -bh -bx,cd, bi bw, -ce,.-bj -bv,cf bk, bu,-cg,-bl,-bt,ch bm,bs,-ci -bn,-
br,cj,bo,bg,-ck,-bp}

{au,-be -at,-av bd as,aw -be -ar -ax bb,ag,ay -ba,-ap,-az,az,ap,ba,-ay,-aq,-bb,ax,ar b -
aw,-as,-bd,av,at be,-au,-au be at,av,-bd -as,-aw, bec.ar,ax,-bb,-ag,-ay,ba,ap az,-az,-ap,-
ba,ay,aq,bb -ax, -ar,-bc aw,as,bd -av -al -be au}{bg,-ci -bl -bv,cd, bg,ca,-by,-bi,-cf bt bn, ck -
bo,-bs,cg,b,bx,-cb,-bf -cc,bbw, bk ch,-br -bp,cj, bm,bu,-ce -bh,-bz bz, bh,ce,-bu,-bm,-cj,bp, br -
ch,~-bk,-bw,ce,bf,cb -bx,-hj,-cg,bs,bo,~ck ~-bn,-bt,cf bi,by ~-ca,-bg,-cd by, bl,ci,-bg}

{ae -ag,-ad -af af ad,ag,-ae,~ae,ag,ad, af -af -ad,-ag,as, ae,-ag,~ad -af af ad ag,-ae,-
ae,ag,ad,af -af -ad -ag,ae,ae,-ag,-ad,-af, af,ad,ag,-ae,-ae,ag,ad, af -af -ad,-ag,ae,ae,-ag,-
ad,-af af ad, ag,~-ae -ae,ag,ad af -af -ad -ag,ae}br -cf ~-bg,.-c¢,bu,bo,~ci ~bi,-bz, bx, bl ck,-bm,-
bw,ca,bi.ch,-bp,-bt,cd bf, ce -bs,-bg,cg,bh,cb,-bv,-bn,cj,bk by, -by,-bk -cj,bn,bv,-cb,-bh, -
¢g,bq,bs,-ce -bf -cd, bt bp,-ch,-bi,-ca,bw, bm,-ck,-bl -bx, bz, bj,ci,-bo,-bu,cc,bg,cf -br}

{av -bb -ap,-bcau,aw -ba -ag,-bd at ax,~-az,-ar -be as, ay -ay,-as,be, ar,az -ax,-at,bd,aq,ba,-
aw,-au,bc,ap,bb,-av,-av,bb,ap,bc,~au,-aw, ba,aq,bd,-at,-ax,az, ar,be,~-as,-ay ay,as,-be,-ar,-
az, ax,at,-bd,-aq,-ba,aw,au b -ap,-bb, avi{bs,-cc -bi -cj bl bz -bv -bp,cf bf cg,-bo,-

bw, by bm,-ci,~-bh,-cd,br bt ~cb,~bi,~ck, bk, ca -bu,~-bg,ce, bg,ch,-bn,-bx bx,bn,-ch,-bg,-

ce, bg,bu,~ca,-bk ck bj,cb,-bi,-br,cd, bh ci -bm,-by bw, bo,~cg,-bf ~cf bp bv,-bz -bl ¢j bi,cc -bs}
{ak,-am,-ai,ac,ah,an,-aj,-al,al,aj,-an ~-ah,-a0,al,am,-ak,-ak,am,ai,-ao-ah,-an, &, al,-al, -
aj,an,ah,ao0,-al,~-am,ak,ak,-am,-ai,a0,ah,an,-aj,-al,al,aj,-an,~ah,-ao0,ai,am,-ak ~ak,am,ai,-ao,-
ah,-an,aj,al,-al -aj,an,ah,a0,-ai -am,ak}{bt -bz, -bn,cf bh,ck,-bi,-ce bo by, -bu,-bs,ca, bm,-cg,-
bg,-cj,bi,cd,-bp,-bx, by, br-ch -bl,ch,bf,ci, -bk -cc, bg, bw -bw,-bg, cc, bk -¢i,-bf -ch, bl cb,-br -
bv,bx,bp,~cd,-bi,cj,bg,cg,-bm,~ca,bs bu,-by -bo ce bi -ck,-bh,~cf bn bz ~bi}
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Confinue from FiG. 118

{aw,-ay,~au,ba,as -be~ag,be,ap, bd -ar-bb, at az -av,-ax,ax,av -az,-at, bb,ar,-bd,-ap,-be aq,be,-
as,-ba,au,ay,-aw, -aw,ay,au,-ba -as,bc,aq,-be,-ap,-bd,ar,bb,-at,-az,av,ax,-ax,-av,az,at,-bb,-
ar,bd ap,be -aq,-bc,as,ba,~-au -ay, awi{bu,-bw,-bs by bg,-ca -bo,cc bim, -ce bk cg,bi,~ci -
bg,ck,bf,¢j,-bh,-ch,bj,cf -bl,-cd,bn, cly -bp,-bz br b, -bt,-bv, by, bt -bx,-br bz, bp -cb -bn,cd, bl -cf -
bj,ch,bh,-cj,-bf-ck bg,ci,-bi,-cg,bk,ce,-bm,-cc,bo,ca -bg,-by bs,bw -bulaa,-aa,-a3,a3,8a,-33,-
£48,38,33,-88,-33,23,88,-34,-83,88,848,-23,-88,2a,33,-88,~-28,33,88,~24,-83,83,54,-33 -
aa,88,22,-33,-83,23,83,-88,-33,83,384,-33,-33,8a,23,-33,-83,32,23,~34,-38,33,34,-38 -
aa,82,48,~-39,-33,84,89,-33 ,~a4,2a}

{bv,-bt -bx,br bz, -bp,-cb,bn,cd -bl,-cf bj,ch,-bh,~¢j, bf -ck -bg, ¢l bi,-cg,-bk,ce bm,-cc,-be,ca, by, -
by,-bs bw bu -bu -bw bs by -bg -ca,bo,cc -, -ce, bk, cg,-bi -¢i bg,ck,-bf ¢, bh,-ch,-bj,cf bl ~cd -
bn,ch,bp,-bz,-br bx bt,-bvi{ax -av ~az,at, bb,-ar,-bd,ap,-be,-aq,bc,as -ba -au, ay aw,-aw,-
ay,au,ba,~as,-bc aq,be ~ap,bd ar,-bb,-at,az,av -ax,-ax,av,az -al,-bb,ar,bd,-ap,be,aqg,-be,-

as,ba au -ay,-aw, aw,ay -au,-ba,as bc -aq,-be.ap,-bd,-ar,bb,at -az -av,ax}
{bw,-bag,-cc,bk,ci,-bf,ch,bl,-cb,-br by, bx,-bp,~cd,bj,ci,-bg,cg,bm,~ca,-bs,bu by -bo -ce,bi,ck,-
bh,cf bn -bz ~bt bt bz, -bn,-cf bh, ~ck,-bi,ce,bo,-by -bu bs, ca, ~-bm,-cg bg,-¢i.~bj,cd,bp,-bx,~
bv,br,ch -bl -ch,bf,-ci,-bk,cc,bg,-bwi{al -aj,-an,ah,-ac,-al,am, ak,-ak,-am,ai,ao0,~-ah,an,a,-al -
al,aj,an,~-ah,a0,ai,-am,-ak, ak,am,-ai -ao,ah -an,-aj,al,al,-aj,-an,ah,-a0 -ai,am, ak ~ak ~am,ai,a0,-
ah,an,aj -al-al,aj.an -ah,a0,ai,-am,~ak ak,am,-ai,-ao,ah,~-an, -aj,al}

{l¢,-bn,-ch, byg,-ce,-bg,bu,ca,-bk,~-ck,bj,~-cb,-bt, br,cd,-bh,ci, bm,-by -bw, bo,cg,-bf cf bp,-bv,-

bz, bl,cj,-bi,cc,bs,-bs -c¢, bi,~-gj,-bl bz, bv -bp,-cf, bf -cg -bo, bw, by -bm,-ci, bh,-cd -br bt,cb,-
bi,ck,bk,-ca,~-bu,bg,ce -bg,ch,bn -bx}{ay,-as,-he,ar -az,~ax,at,bd,-aq,ba,aw,~au,-bc,ap,-bb, -
av,av,bb,-ap,bc,au,-aw -ba,aq,-bd -at ax,az -ar,be as,-ay,-ay as,be -ar,az ax,-at, -bd, ag,-ba,-
aw,au,bc,-ap,bb,av ~av,-bb,ap,-bc,-au,aw, ba,-aq,bd,at,-ax,-az,ar,-be -as,ay by ,-bk,cj,bn,-bv,-
cb,bh -cg,-bg,bs,ce ~bf cd bt -bp -ch bi,-ca ~bw bm ck ~bl bx bz -bj,ci bo,-bu ~ce by, -cf -br br ¢f -
bg,cc,bu,-bo,~ci bj,-bz,-bx, bl -ck,-bin, bw,ca,-bi,ch,bp,-bt -cd, bf -ce -bs bg,cg,-bh,cb, by -bn,-
¢j,bk,-by}

{af -ad,ag.ae,-ae,~aq,ad,-af -af ad,-ag -ae, ae,ag.-ad, af af -ad,ag,ae, -ae,-ag,ad -af -af ad -ag,-
ae,ae,ag,-ad,af af -ad ag,ae,-ae,-ag,ad -af -af ad -ag,-ae,ae, ag,-ad, af af -ad,ag,ae,-ae,-ag,ad,-
af -af ad,-ag,-as, ae,ag,-ad, afl{bz,-bh,ce bu,-bm, ¢j bp,-br -ch, bk -bw,-cc, bf -cb,-bx bj,-cg, -
bs,bo,ck, -bn, bt cf -bi by,ca -bg,cd,by,-bl,ci bqg,-bg,-ci, bl -bv,-¢d, bg,-ca,-by,bi,-cf -bt, bn,-ck, -
bo,bs,cg,-bj,bx,cb,-bf cc,bw, -bk ch br -bp,-¢i, bm,-bu,-ce bh,-bz}
{az,-ap,ba,ay,-aq,bb,ax,-ar,bc,aw, -as,bd, av,-at,be,au,-au -be at,-av -bd,as,-aw,-bec,ar,-ax -
bb,ag,-ay,-ba.ap,-az -az ap,.-ba,~ay,aq,-bb,-ax,ar,-bc,-aw,as,-bd,-av, at -be -au,au,be -at,av,bd -
as,aw,be-ar.ax,bb,~ag,ay ba -ap,azi{ca,-bf bz cb,-bg,by,cc,-bh,bx,cd,-bi bw,ce -bj,bv ci -

bk, bu,cg,-bil,bi,ch,-bm,bs,ci,-bn,br,ci,-bo,bg,ck,-bp,bp,-ck,~-bg, bo,-¢j,-br,bn,-ci,-bs,bm,-ch,-bt,bi,-
cq,~bu, bk -cf -bv bj -ce ~bw bi ~cd -bx bh -cc -by bg,-¢b -bz bf -ca}l

{am,-ah,.al an -ai ak,an, -aj,aj,-a0,-ak, ai,~an,-al, ah ~am,-am,ah, -al -an,ai,-ak, -a0,a,-aj,a0,ak,-
ai,an,al,-ah,am,am,-ah,al,an,-ai,ak,ac,-3},aj,-ac,-ak,ai,-an,-al, ah,-am,-am,ah,-al,-an ai -ak,-
a0,38j,-8j,a0,ak,-al,an,al -ah,am}{cb -bi bu,ci,-bp,bn,-cg,-bw, by, -bz -cd, bk -
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Continue from FIG. 11C

bs,-ck, br,-bl ce, by -bf, bwx,cf -bm, byg,-¢j,-bt, bj,-cc,-ca,bh,-bv,-ch, bo,-bo,ch,bv -bh,ca, cc,-bj, bt ¢, -
bg,bm,-cf -bx, bf -by -ce,bl -br ¢k, bs, -bk,cd, bz -bg, bw,cq,-bn, bp,~ci -bu, bi -cb}

{ba,-ar av -be -aw,aq -az,-bb,as, ~au,bd,ax.-ap,ayv.be,-at,at,-be ~ay,ap,~ax,-bd,au,-as,bb az -
ag,aw,be -av ar -ba,-ba,ar-av be aw -ag az bb -as,au,-bd -ax,ap,-ay,-bc at -at, be,ay -
ap,ax,bd,-au,as ~-bb,-az, aq,-aw,-be av -ar,baj{cc,-bl bp,-cg,-by bh -bt,cl bu,-bg,bx, ch -bg, bk -
ch,~cd, bm,-bo,cf bz,-bi,bs,-c¢i,-bv,bf -bw,~¢i br,-bj,ca,ce,-bn, b -ce -ca,bj,-br i, bw,-bf bv,¢j -
bs,bi-bz -cf bo ~bm,cd cb -bk, bg,-ch,-bx bg,-bu,-ck, bt -bh by, cg,-bp, bl ~cc}
{ac,~ab,ab,-ac,-ac,ab,-ab,ac,ac,-ab,ab-ac,-ac,ab,-ab,ac,ac,-ab,ab-ac-ac,ab,-ab,ac,ac,-ab,ab,-
ac,~ac,ab,~-ab,ac,ac,-ab,ab -ac,-ac,ab ~ab,acac,-ab,ab ~ac ~ac,ab,-ab,ac ac -ab,ab ~ac,-ac.ab -
ab,ac,ac,-ab,ab -ac,-ac,ab,~ab,ac{cd, -bo,bk,-bz -ch,bs,-bg by, -ck -bw bh -br cg,ca,-bl,bn,-cc -
ce,bp,-bj,by,ci,-bt, bf -bu, ¢}, bx,-bi by, -cf -cb,bm,-bm cb,cf ~-bg,bi,-bx,~cj, bu,~-bf bt -¢i,-by  bj -
bp,ce cc-bn bl ~ca-cg.br-bh bw,ck -bv, bg,-bs,ch bz -bk bo,~cd}

{bb -au,aq,-ax,be,ay,-ar at,-ba,-bc,av,-ap,aw,-bd -az,as -as,az bd,-aw,ap,-av,be,ba,-at,ar -ay -
be,ax,~aq,au,-bb,-bb au-aqg,ax,-be ~ay ar.-at,ba be ~av,ap,-aw,bd,az ~-as,as,-az -bd, aw ~ap,av,-
be,-ba,at -ar,ay,be,-ax,aq,~au,bb}{ce -br bi -bs cf cd, -bg,bg,-bt, cg,cc,-bp,bh, -bu,ch,cb ~-bo,bi,-
bv,ci,ca,-bn,bj,-bw,ci, bz, -bm bk,-bx, ck, by -bl bl -by -ck bx, -bk bm -bz,-cj bw -bj,bn -ca,-ci,bv -
bi,bo,-cls,~-ch,bu,-bh,bp,-cc,-cg, bt -bg,bg,~cd -¢f bs,-bf br -ce}

{an,-ak,ah,-aj,am,a0,-al,ai,-ai,al -a0,-am,aj,-ah,ak,-an,-an,ak,-ah,aj,~am,-ao0,al -ai,ai,~al,a0,am,-
aj,ah,-ak,an,an,-ak,ah,-aj,am,ac,-al ai -ai,al, -a0,~-am, aj,-ah,ak ~an,-an,ak -ah,aj,-am,-a0,al -
ai,ai,-al,a0,am,-aj,ah,-ak,an}{cf,-bu,bj,-bl,bw,-ch,-cd,bs,-bh,bn,-by,cj,cb,-bg,bf -bp,ca,ck -

bz bo,-bg,br -cc-ci bx,-bm bi-bt ce cg,-bv bk ~bk bv,.-cg,~ce, bt -bi b, -bx,ci,c¢, -br bg -bo bz -
ck,-ca,bp,-bf bg,-ch -¢j, by ,-bn,bh,-bs,cd,ch -bw, bl -bj, bu -cf}

{bc,-ax,as,-a29,av,-ba, -be az -au,ap,-at, ay,-bd,-bb, aw -ar ar -aw bb bd -ay at -ap,au,-az,be ba,-
av,aq,-as,ax,-be -be,ax,-as,aq,-av,ba,be -az au ~ap,al,-ay, bd, bb -aw ar -ar,aw,-bb,-bd,ay,-
at,ap,-au,az,-be,-ba,av -aq,as,~ax,bcycg,-bx, bo,-bf bn -bw,cf ch -by bp,-bg,bm,-bv,ce ci -

bz, bg,-bh,bl-bu,cd,cj,~ca,br,-bi, bk, -bi,cc,ck -chb, bs -bj bj,-bs, cb,-ck,-cc bt -bk bi -br ca,-¢j -
cd,bu,-bl,bh,-bg,bz,~-ci,-ce,bv,-bm,bg,~bp, by ~ch,-cf, bw,-bn, bf -bo bx -cg}

{ag,-af ae -ad ad,-ae,af -ag,-ag,af -ae,ad -ad,ae -af ag,ag,-af ae -ad,ad,-ae, af -ag,-ag, af -
ae,ad,-ad as,-af ag,ag,-af ae,-ad,ad -ae,af -ag,-ag,af,-ae, ad -ad,ae -af ag,ag,-af ,ae,~ad,ad,-
ae,af -ag,-ag,af ~ae,ad,-ad, ae -af ag}{ch,-ca bt,-bm bi -bi bs -bz,cg,ci,-cb,bu,-bn,bg,-bk, br -

by, cf ¢f,-cc bv -bo bh -bj, bg,-bx,ce,ck -cd bw -bp bi -bi bp, -bw, cd -ck -ce bx,-bg, bj,-bh,bo, -
bv,ce,-ci,-¢f by, -br.bk,-bg,bn,-bu,cb,-ci,-cg,bz -bs,bl,-bf,bm,-bt,ca,-ch}{bd,-ba,ax,~au,ar,-ap,as,~
av,ay,-bb,be b -az,aw, -at,aq,-aq,at,-aw,az,-be,-be, bb -ay,av,-as,ap,-ar,au,-ax,ba,-bd,-bd ba -
ax,au,-ar,ap,-as,av,-ay,bb -be -bc,az,-aw at,-aq,aq,-at,aw,-az,bc,be -bb,ay,-av,as, -ap, ar,-
au,ax,-ba,bd}{ci,-cd, by ,-bt, bo -bj, bf -bk bp -bu, bz -ce,¢j,ch,-cc,p,-bs, bn,-bi, bg,-bl,bg,-bv,ca,-
cf,ck,cg,-ch bw -br bm,-bh bh -bm br -bw, cb -cg, ~ck,cf -ca by -bg, bl -bg bi,-bn, bs -bx,cc -ch,-
¢j,ce,-bz, bu,-bp,bk,-bf bi,-bo,bt,-by cd,-ci{ao,-an,am,-al ak,-aj,ai,-ah,ah,-ai,aj,-ak,al -
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Continue from FiG. 11D

am,an,~-ac,~ao,an,-am,al,-ak, gj,~ai,ah -ah,ai,-aj,ak -al,am,~an,ac,a0,-an,am,-al ak -aj,ai,~
ah,ah,-ai,aj -ak,al,-am,an,-a0,-80,an -am,al,-ak, aj,-ai,ah,-ah,ai -aj, ak,-al, am,-an,ac}Hcj,-
cg,cd,-ca bx,-bu,br~-bo, bl -bi bf -bh, bk, -bn, bg ~-bi bw -bz cc,-cf ¢i,ck -ch,ce,-cb by -

by, bs,-bp,bm,-bj,bg,-bg,bj,-bm,bp,-bs,bv,-by,cb,-ce ch ~ck -ci,cf,-cc, bz -bw,bi,-bg,bn,-
bk, bh -bf bi -bi,bo,-br bu,-bx ca,-cd,cg,-¢i}

{be,-bd be,-bb ba,-az ay,-ax,aw,-av,au,-al, as -ar,aq,-ap,ap,-aq,ar,-as,at,-au,av,-aw, ax,-
ay.az,-ba,bb -bc bd,-be -be bd -bc.bb -ba,az,-ay ax,-aw,av,-au,at, -as,ar,-aq, ap,~-ap,aq,~
ar,as,-at, au,-av,aw,-ax,ay ~az,ba,-bb bc -bd be¥{ck, -¢j,ci,-ch,cg,-cf,ce ~cd cc,~chca -

bz, by,-bx, bw,-bv,bu,-bt,bs,-br,ba,-bp bo ~bn,bm,-bl bk -bj,bi,-bh,bg,-bf bf -bg,bh,-bi bj,-
bk, bl,-brm bn,-bo, bp -bag,br,-bs,bt,-bu, bv ~bw bx, -by bz ~ca,cb -cc cd -ce cf ~cq,ch,~ci ¢~
cki}

where

{aa,ab,ac ad ae af ag,ah,ai aj ak.al, am,an,ao.ap,aq,ar,as,at,au,av,aw,ax,ay,az ba,bb b
¢,bd, be, bf bg,bh,bi, bj, bk bl brm.bn,bo bp,bag,br.bs bt bu by, bw bx by bz ca cb.cc.cd ce cf
,€g,ch,ci ¢, ck=

0,70,57,43,25,9,90,80,88,85,82,78,73,67,61,54,46,38,31

{64,83,36,89,75,50,18,80,87 8
7,86,84,83,81,79,77,73,71,69,65,62,59,56,52,48,44 41,37,33

22,13,4,91,90,90,90,88,8
28.24.20,15,11,7,2}
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Transform basis functions of IHCT-2, DST-7 and DCT-8 for N-point input

Transform Type Basiz function T, 7,770, 1,..., ¥—1
) EZ <}r-f {27 + 10
() = wg+ = cos — )
iN ZN
DCT-2 s S
where wy = g\fi t=
O S AR
|4 e (204 1) (25 + D
DCT-8 )= | - cos :
fl) Jan 1 cos|{ AN+ 2 )
_ |4 (2P 1)+ 1)
DST-7 = . s )
il LRS! i ST
/ 1300
mis adx Transform Type Transtorm type
Horizontal Vertical
: 0 g
-1 — 1301
1 1
0 ~" 7 1302
. 1303
¥ i 2 /""\
- e 1304
2 2 2
3 ~" 1305
Transform Type
0-DCT2
1-D8T7

2-0CT8
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32-poiniDST-7:

{a,b,cdefghijkimnoparstuvwxyzABCDEF}
{eibhornuxADFCzwtgnkheb-a-d-g-i-m-p-s-v-y,-B-

EXejoty D Dytojel-e--0-1-y,-D,-D-y -0~
g,0,e,j0ty.DHagnuBDwpib-e-l-s-2-F-y-r-k-dcjagxEAImf-a-h-o-
v,-C Hir A Ctkb,-g.-p.-y,-E-v,-m-d,e nwFxof-c--u-D-z-q-

h.aj.s,B XkvFuj-a-,-w-E-t-bmxDsh-c-n-y-C-r-0dozB,.qf-e-p-A}
{mz,zm,0-m-z-z-m0mzzm0-m-z-z-mOmzzm0-m-z-z-mimz}
{o,D.teH-v,¥,1e10,00,-0,-D--ejyy]-e-1-0,-000D1te--v.}
{4,E.n,~c,-,-B,-k fw,y h-,-2-v-e1Csb-0-F-parDm-d-u-A-,gx}
{8,ANh-K-D-pcyvxe-n-F-mfyub,-q,-C-iBr-a--z-gE0,-d-w}
{u,w,b,-s,~y,-d,q A1 -0,-C -hmE]-K-F-iDn-g-B-pezr-c-x-tav}
{w,s,-d,-A,-0.hE k -1-D -g,p,z.c-t,-v,a,xr-e,-B,-niF j-m-C-fayb-u}
{y.0,-,-D,-e t1,-8,-D,+,0,y,0,-y,-0,1,D,&,-,-1,e,Dj,-0,-¥,0,y,0,-,-D,- 1}
Ak-p,-v,eF f-u-qiB8a-z-0w-d-E-gLr--C-bym-n-xcDh-s}
{C.g,~v,~n,0,u-h-B aDf-w-mpt-i-ADbE.e-x-.45--z¢cFd-v-Kkr}
{E,¢,-B,-Tyi-~v,-,8,0-p,-rmu-,-%gA-d-DaFb-C-ezh-w-kin-q}
{F,-a,-E,b,D,-c,-C.4,B -e,-A f,z,-g,-y. h X -, ~w v, -K -u, L -m -8 0 r-0,-0,0,
{D,-e-vjt-0-0tj-v-¢D0-Dey--t00-1-ye-D0D-e-vil-0}
{B,+,-srj-A-aC-h-1,qk-z,-0.D-g,-upl-y-CE-f-vom-x-dF --wn}
{z,-m,-~m,z,0-zmm-z0z-m-mz0-zmm-z0z-m-mz0-zmm-z0z-m}
{X,-0,-0.E,+4,-nA -c~utd,-Bmk-Dir-w-ay-p-hF-i-02z-b-vse-Cl}
{v,~u,~a,w,-1,-0,%-s,-Cy -4 z-g-¢A-0-FB-0-¢C-n-nD-m-E--F -k}
{t,-y,2,0-Djj-Doe-y1,0-1y,-2-0D--D-0-ey-t01-v,e0,-Dj}

{r,-C.k g,y v,~d,-nF -0,-Cu-2nj-8B3-a-q04 - x-wem-Epb-tLA-}
{p,-F.g9-a-0E-rbn-Ds-c-mC-tdl-Bu-e-kKA-vf-zw-g-Yy-xh}
{n-B,w,-i-es,-F r-d-x-Ama-cC-vhf-{E-gck-yz--bp-Du-g}
4,%,C,-qg,8,g,-8,E,~vjb-nz-Ao-c-u-Fi-h-dp-By-mak-wD-f}
{,-,D,-y,0,-e-,0,-¥,D,-1i0,-1-Dy.-0ee-0y-D1+0j-1D-y0,-e}
{h-p.x-Fy-gi-a-g0-wE-zr-bf-nv-DA-sk-c-em-uC-Bt-d}
{-r,-%,0,-Cow-qk-e-aq,-ms-y E-Bv-pj-d-bh-nt-zF-Au-oi-C}
{d,-ht-pt-xB-F.C-yu-gm-ig-a-cg,-Ko0,-8w-AE-Dz-vr-nj-fb}
{b~df-hj-tn-pr-tv-xz-BD-FE-CA-yw-us-q0-mk-i0-8c-3}
where{a b,c,defghilklmnoparstuvwxyzABCDEFR=491317,21,
26,30,34,38,42 45,50,53,56,60,63,66,68,72,74,77,78,80,82,84,85,86,88,88,88,90
,90}
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32-pointDCT-8:
{a’blcid!e'yfig’hii!j¥k7§5m!n107p’qirisﬂtiuiv?W!XYy!z!A7BiC1Di E5F5}
{b,e,h,k,”,q,i‘,W.Z,C,F,“E,"B,“y,“v,“s,'p,"iﬂ,“j,“g,"d,“a,“C,“f,“E,“i,"O,"r,“U,“X,“A,"D,}

{c,h,mrw,B,0-B-w-r-m-h-c-c-h-m-r-w-B08BwrmhcchmrwB}
dkry F-A-t-m-f-b-i-p-w-0,Cvohag0nuB~E-%-q--¢-e--5-2}
{e.nw,F v -p-g-c--u-0AriajsB-C-t-k-b-h-g-zEvmdfox}
{49,B,-A-p,~e,-g9,-r~C,z,0,d,h,8,D,-y -n-c - -,-E x,m b u,F -w - -a,-K,-v .}
{9.1.0-t-9,-0,-t0.18.6,40,-1,~0,-0.-1.0.1,9,6.1,0,-t-g,-¢.-1.0,1,0.0.1.}

{hw, -B,-m,-c.-r,0,r,c,m.B~w -h-h-w,Bmcr0.-r-c-m-Bwhhw-B-m-c-r}
{i,z,-w-f-,-Cic.oF -q-a-rEndu-B-k-g-xyhiA-v-e-m-Dshp}
4,C-r-buz.gmF -o~e~xwdp-E--h-Atas-B-i-k-Dagcv-y-f-n}
{k,F-m,-i,-D,0,9,B,-6,~8,-2,8,8,%,-u,~a,-v, w,b i -y -d,-r, A f,p,-C-h -0, E LY
{,-E-h-pAdt-w-2a-x58e8B-0-i-Fkm-D-g-qzcu-v-b-yriC-n-i}
{m,-B,-¢c,-w,r,h,0,-h,-rw,c,B,-m,-m.B,cw,-r-h,0hr~w-¢-Bmm-B,-c-wrh}
{n,-y,-¢,-Di s -t-h Edx-0-mzbC-j-rug-F-e-wpl-A-a-BKkg-v-}
{0,~v,-h,C,a8,D,-g,~w,n,p,-u,-,B,b,E -f > m, g~ - AcF e~y lr-s-kzd}
P,-s,-mv,i-y,~q,B,d,-E-a,-F,¢c,C-f-z,iw--10,q,r-nuk-x-hAe-D-b}
{9,-p,-1.0,8,-n,-t,mu,-l-v Kw - -x iy -h-z,0,A--8B,¢,C-d-DcE-b-Fa}
{r-m,-w.h B -¢0c-B -hwm-r-rmw-h-B,c0-cBh-w-mrr-m-whB-c}
{8,,-B,a,-C-itr-k-Ab-D-huqg-,-z¢c-E-gvp-m-yd-F-fwo-n-xe}
{t-0,.0,9,-t-¢.0,-g,4,4,-9,0,0,-,-1,.9,0,-g 1.1,-9,0,9,-1,-1,9,0,-g,1.1,-g,}
{u,-d,Bn-k-E g-r-xa-y-qh-F-0A-cvt-eCm--Df-s-wbh-z-pi}
{v,~aw,u,-bx t-cy.s-dzr-eAQq-B,p-9C0o-hDn-LEm-Fl-k}
{w,~cr.B.-hm0-mh-B-rc-w-wc-r-Bh-m0m-hBr-cww-crB-hm}
{x,-fm,-E,-0,b,-{-B,j,-i,Au-c,p,F -ne-we-y,g,-10r-8s5C,-kh-z-v,d-0}

- hex -z ) -g,w A KT -v -BL-e,u,C-myd -1,-Dony-¢,8, B -0, b -1 -F p -89}
{z,-,¢,-9,E u,~g,h,~v -D,p,-b,m,-A -y k~d r-F -Lf -l w,C.-0,a8,-n,B X -,&,-8,}
{A-0,c+ v, F -t h~e,q,-C-y.m-al-x-Dr-fg-s,Ew-kb-nzB.-pd-iu}
{8B,-r.h~cm-w,0w-mc-hr-B-Br-hc-mw0-wm-ch-r,BB-rh-cm-w}
{C,-um-ed-1-B-Dyv-nf-ck-sAE-wo-gDb-r-z-Fx-ph-3i-9y}
O,-xr-Lf-ag-ms-y EC-wua-ke-bh-nt-zF B-vp-d-ci-ou-A}
{E-Aw,-s,0-kg-cb-fj-nr-vz-D-FB-xt-pl-hd-ae-m-qu-yC}
{F,-D.B,~z,x,-v {,-r,p,-n,1~| h,-f,d,-b,a,-c.e,~q,i,-K,m,-0,q,-8,u,-w,y,-A,C -E )}

ER =~

where{a,b,c.d,e fg,hijklmnopqrstuvwxyzABCDEF={00,8085:88,
88,86,85,84,82,80,78,77,74,72,68,66,63,60,56,53,50,45,42,38,34,30,26,21,17 1
3,94}
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General slice header syntax
slice header( ¥ { Descripfor
slice pic parameter sef id welv}
gice address
slice_fype nevy
i slice twpe =13
fng2 &iff cfu_max b size nefvy
i aps shiwmvp enabled flagi
shimvp size override flag u{l}
Y sbtmvp size override flag}
fogl? shimvp active size minus2 W
ifl sps ternporal mvp enabled flag)
slice_temporal_mvp_enabled_flag W
iff slice type == B}
mvd 11 zero flag w{l}
iff slice femporal wvp enabled flag) {
i slice fvpe == B)
collocgied frem 16 fiag Wy
H
six_minus mai pum merge cand R
s spa shi ewable flag)
shice max sbi size & flag u{l}
) \
i aps alf enshled flag) ! \
slice_alf enabled Hag \ {1}
iff shice alf ensbled flag) \
sl data ) \\
} \
dep_quant enabled fiag \ w(hy
iff dep_guani enabled flag) \
sign dals hiding enabled flag \ w1}
byte alignment{ ) \
! \

2102
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Coding unit syntax

coding untl{x{, v0, chWidth, cbHeight treeTvpe ) { Deseriptor

H CuPredModefxD {10 ] = MODE INTRA && cn skip Haglsb 3] == D)

eu_cbi ge{v}

feu ohi

i CuPredModel 0 § v0 ] = MODE_INTRA && sps sbt enable flagh{

%

i OWidh <= paxSbiSize && chHeight <= maxShiSizey {

allowsShiVarHall = cbWidth »= &

allowSbtVerQuad = cbWidth >= I8

allowSbiHoHal = chifsight »>=§

alowSbiHorQuad = chHeight == 16

i alfowSbiVerHalf {{ allowSbiHorHalf
allowShtVerQuad || slowShiHorQuad)

cu_shi fhaglxi i} ag{v}

3

[

#on sht flagfx0 3013 ¢

# { allowShiVerHall || dllowShiloHal &&
.

{ allowShiVerQunad || allowSbiHorQuad 1}

cu_sbi guad Sag{x0 0] aglv}

il {cu bt quad fagfx0} w0 ] && allowSbiVerQuad & & allowdhitHor(Quad )
o sbt quad Daglx0 Y w0 ] £& allowSbiVeHsl & & sllowShiHoHal)

e sbt hevizontal flagixd v} aa(v}

en sbi pos Bagfx0H 0] ae()

N

)‘
} Fi
tansfonn freef 0, v0, chbWidth, chffeight, freeType } /

[

2103
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Transform tree syntax

transform_ree{ xB, v0, (hWidth, hHeiglht, freeType) {

Descriptor

i hWigth > MaxTh8izeY | hHeight> MaxTh8izeY ) {
oy

frafoWidth = (HWidth > MMaxTHSizeY ) WD/ 2} thWidth

[

rafoHeight = { hHeight > MaxThSizeY )7 ibHeight/ 2} : hHaight

transform _tree{ x0, v0. trafoWidth, tafoHeight §

H bWidth > MaxThSizeY}

transforms free! x0 + iafoWidth, 0, rafoWidth, trafoHeiglt, treeType

il thifeight » MaxTh8izeY)

sransformfreel X0, Wi + taboHeigl, rafoWidth, trafoHeight, reeType )

i} hWidih » MaxThBizeY && ibHeight > MaxTbSizeY }

iransfonn

1 freel =0 -+ trafoWidih, v0 + trafoHeight, frsfoWidth, frsfoHeaight, ireeType)

l‘~...

T else iR ou_sb fag XU 4 YU 10

factorThO = cu_sbi quad flag{x0} 0101
factorTHO = cu_sbi pos fagfx0} v0]7( 4 - SctorThit ) factorTHE

noResiThO = cu sbi pos fag{xb w1710

] len bt hovizonts! fagix0f{v0 1)

trafoWidth = (bWidih * fciorThE / 4

transtonmfree{ ¥, vO, trafoWidth, tbHeight, reeType ., poRexiThi }

fransform freel X0+ trale Width, v0, (Width — frafoWidth, thHeight, weeTvpe |
R esiTha )

glse {

trafoHeight = {bHeight * facteThi 4

ransfonn_freed O, ¥0, (bWidlh, rwioHeight, reeType . noBasiTh)

;'3; Rt p 8 i .q"j+u'< ‘\: o 1 T"‘R — Ay rins
iransform free! x0. W+ wafoHelght, t1hWidth, {hHeight — trafoHeaight, tresType
oResiTHO

)

3

elsg § /
fransform nnil x4, ¥, 1 Widih, (hHeight, treeTypel, 0} N /’

d
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Coding unit semantics

cu_sbt flagf x0 { ¥v0 ] equal to 1 specifies that for the current coding vnit, sub-block
wansform s nsed. on sbt flag{ x0 }{ v0 ] equal to O specifies that for the cmrent codmg
untl, the sub-block fransfonn is not nsed.

When cu sbt flagf x0 J[ v0 ] 1s not present, its value s mitrred to be equal te 0.

NOTE - © When sub-block transform s wed, a coding nnit i tied info fwo transform
nnis, one transform unit has residual, the other does not have residual.

cu_sht_quad_flagf x0 [{ v0 ] equal to 1 specifies that for the current coding mnit, the sub-
block tramsform include s tramsform wmit of 14 size of the current coding wmit
o sbt guad flag] x0 § v0 | equal to O specifies that for the corrent coding untt the sab-
block tramsform mchude a transform vait of 142 size of the curent coding umit.

When cnn sbt guad fagf x0 }f v0 ] is not present, i#s value is inferred fo be equal to 0.

cu_sht horizontal flag{ x0 }{ v | equal to 1 specifies that the curent coding nait 13 filed
into 2 transform nuits by s horizontal spiit. cu sbt horizontal flag! x( [{ v0 | equal 10 §
specifies that the current coding wut is tiled tato 2 transtonn units by a vertical sphit.

When cu_sbt horizontal flag] x0 | v0 | 15 not present, its value 5 denved as follows:

— If cu sbt gunad flag{ x0 }f ¥0] 15 equal to 1. cu sbi horizontal Hag{ x0 }{ v0 ] 5 set
1o be equal to allowSbiHoriQuad.

—  Otherwise (cu_sht quad fHag{ x0 }f v0 | is equal to &y,
cu_sbt horizontal flagf x0 } v0 ] ts setto be equal to allowShtHonHall

cu_sht pos flag{ x0 }f vt ] egual to 1 specifies that the t obf luma, W obf cb and
tu cbf or of the fust transfonm uvnit w the current coding unif are not preseni in the
bitstream. cu_sbt_pos flagl <0 §f v0 ] equal to © specifies that the fn cbf luma, tu_cbf ¢cb
and  cbf or of the second transform untt in the corrent coding umit are not present m the
bitstreanm.
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Transformation process for scaled transform ceefficients

General

Inputs to this process are:

# huwa location { XTBY, vTBY } specifving the top-left sample of the cuvent hma transform
block relative to the top-left luma sample of the current picturs,

—  a variablenThW specifying the width of the current transform bloek,
-  avariablenThH specifving the height of the current fransform block,
~ & variable cldx specifying the colow component of the current block,

— an {nThWixinThH} ayvay & x }{ v1 of scaled toansform cosfficients with x=0.8ThW - |,
v=0aThH - 1.

Output of this provess i the (nThW{nTbH) amay rix H{v] of residual samples with
=0.aTbW - L y=0.0ThH - L

>
15
i

cu_sht flac] xThY Y yThY | is equal to 1, the variable 4 TypeHor specifying the herizontal
transform kernel and the variable 8 TypeVer specifving the verticd transform kernel are dertved in
Table 8-X depending on eu_sbt horizontal flag] xTHY I yTHY and

cu_sbt pos flaglxTHY  yThY L

Otherwise (on_sht_{lag] xTOY Y yTEY | 15 equal to 8}, ithe vanable &TypeHor specifving the

horizontal wausionm kerpel and the vanable i ypeVer specifying the vertical baustorm kernel are
derived in Table §-% depending cr s ] xTHY } vTHY }and CuPredMode] xTHY { +vTHY L

The {(nTbW)x{nTbH} array r of residual samiples is derived as follows:

1. Each {vertical} colunm «f scalad transform coeffivients df x ¥y ] with x=0.8TbW -},
y=0.a0ThH -1 ix ransformed fo efx vl with x=0.aThW -1, y=0aThH-1 by
invoking the one-dimenstonal transformation process for each cohurm x =0 0ThW — 1 with
the height of the transform block nThH, the st d{x{v] with v=0.8TEH ~{ and the
transfmm type varable &rType set equal to trTypeVer as inpids, and the output is the list

efxHyiwthy=00ThH -1

=]

The wntermediate sample valves gf x v { with x=0.0TbW -1, vy =3 aTbH — | are dertved
as follows:

gf x v 1= Clip¥ Cosfihin, CoefMax, { [ x }[ ¥

et

+236% @ )
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Continue from FIG. 21H

Each {horizontal} row of the resulting ayray off x | v} with x=8.4ThW — 1, y=0.nTbH - 1
is transformed to f x Y v] with x=00ThW -1, y=0.0ThH -1 bv wvoling the ome-
dumenstonal transformation process for each row v =0.uThH -1 with the width of the
transform block nThW, the Bist of x v T with x = 0.8THW — | and the transform type variable
uTvpe set egual to tTypeHor as inpus, A;i the outpd is the Bst fxf v with
x=0.0Thw —

Table 8-X — Spocificaton of wlypeHor and uwlypeVer depending on s i x}f v
CuPredModel sl v

53
po]
Lo

. 2113

cu sbt borizomtsl flag on Et _hotizontal flag
[xTbY +TbYi==¢ [xThY }[vThY }==
eu sht pos flag | cu sbt pos flag | on sbt pos flag | ou s pos flag
[xTbY {+TbY ] | [xTeV H vThY] | [xTBY {+ThY] | [xXThY ¥ vIbY ]
==0 ==} ==0 ==
f#rTypeHor | 2 i atbW=>3270:1 | aThW>3270:1
frTypeVer | aTbH>3276¢:1 | aThH =3276:1 | 2
Toble 89 — Specification of trTypsHor and wlypsVer depending on mete_idsfx}{y] and
CuPradModel v H vl
mts idx] xTHY H yThY } | CoPreddode] xThY ¥ vThY 1 | CuPradiode] xTHY I xThY ]
==MODE INTRA == MODE INTER
trTypeHor ftrTypeVer irTypeHor triypeVer
-1 {inferred) g 8 & it
& {4 i i 2 2
1{gH 2 i i 2
2016 i 2 2 i
I{1N 2 2 i 1
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transform tree( x8, v0, thwidth, thHeight | trecType) § Descripior

InferTuCbfLuma = 1

if{ IntraSubPartSplitType NO_ISP SPLIT ) {

#( thbWidih > MaxSbSizeY || tbHeight > MaxSbhSizeY ) {

trafoWidth = (tbWidth > MaxSbSizeY ) ? (tbWidih/ 2} tbWidth

trafolieight = ((bHeight > MaxSbSizeY ) 7 (thHeight/ 2) : thHeight

transform_tree( x0, y0, trafoWidth, trafoHeight )

iff thWidth > Max5SbhSizeY )

transform_tree( x0 + trafoWidth, y0, trafoWidth, trafoHeight, treeType )

if thHeight > Max3bSizeY )

transform_tree( x0, vO + irafoHeight, trafoWidth, trafoHeight, treeType )

i tbWidih > MaxSbSizeY && tbHeight > MaxShSizeY )

transform tree{ x0 + trafoWidth, y0 + trafoHeight, trafoWidth, trafoHeight, treeType )

Yelse {

transform umit( x0, v0, thWidth, thHeight, treeType, 0)

}

telse i#f( cu_shi flag) {

i lcu_sbt horizontal flag ) {

trafoWidth = tbWidth * SbiNumEFourthsThi / 4

transform_vait( x0, v0, trafoWidth, thHeight, treeType , 0)

transform_unit( x0 + trafoWidth, y0, hWidth - trafoWidth | thHeight, treeType , 1)

yelse {

trafoHeight = tbHeight * ShiNumFourthsTb0 / 4

transforra_unit( x0, y0, tbWidth, trafoHeight, treeType , 0)

transform_nnit{ x0, v0 + rafoHeight, thWidth, thHeight - trafoleight, treeType, 1)

3

trafoHeight = tbHeight / NumintraSubPartitions

for( partldx = 0; partidx < NumliniraSubPariitions; partldx++)

transform_umit{ x0, v0 + trafoHeight * partidx, thWidth, trafoHeight, treeType, partidx }

1 else Hf{ IntraSubPartitionsSplitType = = ISP_VER_SPLIT ) {

trafoWidth = b Width / NumintraSubPartitions

for( parthdx = 0; partidy < NumdatraSubPartitions; partidct+)

transform vait( x0 + trafoWidth * partldx, y0, trafoWidth, thHeight, treeType, partidx)

et

et
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Decode coded information of a coding block (CB) in a picture
from a coded video bitstream, the coded information L 89710
indicating a width of W and a height of H of the CB

Partition the CB into sub processing units (SPUs), a width of ¥~ 82720
the SPUs being a minimum one of W and K and a height of
the SPUs being a minmmum one of Hand K

:

Dietermine one or more partitioning structures to partition ¢ach
of the SPUs based on the width and the height of the SPUs ~__ 9730
and a maximum transform block (TU) size of M samples

Partition each of the SPUs into TUs of MxM based on the ~_ .SOT40
determined one or more partitioning structures el

N
3
%

Process the TUs in the SPUs according to a processing order {. 52750

& T TN
( sToP Y s2r99
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