ICS 65.020. 30
CCS B40

DB61

OB & BB

DB61/T XXXXX—XXXX

KB 4R RERIREEARIE

Technical Specification for 3D Surface Information Acquisition of Livestock

CHESK 3 I A

2025 - XX = XX &%5 XXXX = XX = XX 52t

kA ETHIHREEER X%



il B et e e eente e e e e e e et ante et e et a e te e ae et e e tea ettt eneeaeaes 11
L1 1
2 =1 I £ 5 1
3 RN S o et 1
A R ] e 1
B R B A R e 1
6 R T R L 2
T R T R e 3
B B T ] . o e 5
O T R T 6
10 R R . oo 7
T Rl . 9
B R e 10

1T



]l

HiJ

ARSCAHZREGB/T 1. 1-2020 (FrEfb TAES 2B 18870 ArdEA TR SS A AR FAN ) R E 5 .
THEBEA S I A AT REW LM o ARSI I R AT HUR AN AR AR & R ) 534

AR H BRPE A A AAT T HR IR

ARSCAFREF AL PUAERMBHE RS BRI S (5 B R BR A 7

A EEGRE N B3R, ks, FRE. B BH. Eral. FiD. SR B0 L BRI
AR P AE AR BHECR 22 5 Sl RE

ARSI R AT

ARG EMT:

AT bR MR K&

RN TEW

BeR 0 180 9252 9712

PR HOE: BRI M X P AR MRORHE K 245 B TR 22 R
M4 712100

I11






RE ARG RIREEARISE

1 i
ARG T 58 = ARG B SRR SRAE A& SR EOR . SRR . Hudls o i ORI A it
AR T FRAR AR T HE SRE R H 2 45 RV vk
ARSI F A 8 O 5 R AR RS R
2 M S
NHSCAT R A A S ARG T R TS AR SO AN AT AR S e, VR R SR SO, A
0T I (R A& B T AR SR AN FR SR SO, OB icA CEFE T MESUR) & T 4301
GB/T 39111-2020 AR = HEFA A HOARZL R
NY/T 1236-2006 % h=FA = PEREII 2 HoR LY
ARIEAE X
THIARERIE SOdE T A3
.1 #HrEM  Calibration Target
AT [ E AL RE PR A1, T T ARNUAS & B SRR o 30 5 I AR AR BB R 57 S T 6
3.2 iz Point Cloud
F = 4 2 ) TR R R SR o0 A 1) s LA, TR ik i R T TR S s = R 45 M M B SR
.3 IFEKEE  Depth Image
FT 2 373 35 vh b 7 5 B B ARV B 0 R P P R AR SR . 8 P =2 ) b R AR AR T TR R
.4 MIHLBH  Camera Parameters

TRl E e RIEEBE, SRS — A S5

w

w

w

w

w

.5 URE%>] Deep Learning
B TR JZ A M 2 SRR T VR B 38 2% 2
AR TR T
4.1 PETE
Bl R FRAEN S — — 2.
4.2 IERIE

B NLAEAE H IR B R 1T

&

o~

-3 Bl AEwR AT ] SR

BOR LSRR, (605 BRICBIRT Rt
5 R ER



5.1 Rl
5.1.1 EMg %
B ML G PR R T 1280 X 720, 4552 LA SEeb, U075 B RS FE (R M i, 265 FH 0 SR
AR F-1920 X 1080fK) i1 43 B AHHL -
5.1.2 k&

B R AR A OR BELBIBIT . B, R/ AR R €0 22 o R Y L N 09 A2 A [RDEE S R P A PR

5.1.3 JtREAIP
AHNLG R AT T R R vl T . S REARYE AR OB i h iR e E, MR E . X NI E] .
5.1.4 MLEBIE

FANLRLE LB B E DI fE -
2 REEHIML
2.1 WRRRA

LA A RESRICHERA IR A5 B 1K, IS RDE B AT I T BRI v Pk BEER FEAH L o

(@3]

(@]

(@]

2.2 IRPESHER
REIAMRT512X 512, Reflife 5 & e B AR AL AL o
2.3 WIEIEH
N7 B A 7E AN [F) 2 B 411 38 5K A 0 2 U i
5.2.4 [FARE
LRERS SR EANLIE D TAE, AR SRR € BMG R H X R VR FE A5 2
5.2.5 MR
MEAENFECRAMET, faoE. M. EaL. Mt X & 3055 B mhiZ (=15 FPS) Al R & 1) 6

&R AE

(@]

5.3 =4ERHL

REFFEGB/T 39111-2020%E5K . HAR B HRE BEA 23 W3, BEAERUEL IR IR) P9 56 e H ARt . SR Vi I 2 g
WE SR ERE, FAEARREEE s N, =5, 8. §95655) 0 T A B (8 R o
6 SREEIFIHERK
6.1 JLREMF

R R E ARG BB 50 N LR, 6k 4 B B B A B R
6.2 HHET

B RPN S K A OTE . W Al SR GBI Rk BT, ) K HE.
6.3 SREEMFTA]



HOARRECR R, e b7 B B R 03
4 7 [E) B
RIS A R A R AR A ESD, DA .
.5 MR E
P A5t A% 1 FE AN B 5K 7 D SRAT MR R A
6 AR E
87 A e i e AR ML A%, IR/ DR RE Bl 51 2 AR
T S
RERITEANFINL B . 2 A B HE 5 38 1 BT R BRI R AL
8 HEICAR
BN A — K 2 i, ISR U AR,
REETT %
1 BEMENIRSE
L1 AR
L1.1 ML
34 FH ke 2 SRAE BRI ML e AT AR ) 308 o B o AR R — OB R ), I SR A S
L2 HBh
HEAARDLIE & = R4S, 55 58 M kg FL B B () 95 5511
7.1.1.3 FREMR
PREBR /N i) RARYE 5 # fA ORI AREE B A2 o W ISP BE . AN AR T . A B i SO,
AEAE A% ] 52 BT RBAE A [FDOB B AR I MR
7.1.1.4 REEIE
PR . hTi S OR AR 3E, KR SEPRIE DU E , 90N REAE K & B ORTIE . AT 2 06 1Y) 725 ) 8
KEBE, HESEME FrE U E SRR X ) 287 .
7.1.2 FEME
7.1.2.1 TEESE
AT, BAIER & SRR T3R50, WAL, BESS Y.
7.1.2.2 BEHE
HAE K & IR A SR RS S K&, REFOAMIILS, WSS, SRIER. ¥
FE BRI &AL, SRR, S,
7.1.3 BB

o]

o]

o]

o]

o]

-

-

-

-

-



T.13.01 R

MEBERIERT7 IE/577 IE BTN CRIEAMAEND , FAT7 2 ke .

a) TSR, AENLEE Sk B 5 5K 7 B AR I ol R OR R P AT

b)  IERTIFAIIE S 7 HA4RET, AHALE Sk N 3 BT 5K & I B ARSI

o IEEJME, MAMTREBERE RS, 55T AT RS TG E . 05 B R K

BOANMINRIEE M E, NAETS BN E A SRR . MBS N EE R R, BEThRE S AL
BIARIREL, LREWSTE TR BT BUH A AL AR R K R

7.1.3.2 HBEEE

AR 2% 8 1 R /ANRIAB BV Sk SR BE R o I ORUIE SR 7 50 8 52 ILTE PRS00 T o 1 o 4 0 10 A9 2 2 ), e 4
BAIY .
7.1.3.3 FHNLbRE

W T UCEAE 5K B WL AL B M, (RIERR R AR S e RIE G b IR B EB WAL E, RAE
N E RIS H CnfilE ., el %) ARMEER T, A Ebs e i B .
7.1.3.4 3

FESERAHNUIRE 5, BRRbR e, (RIFANUAE RS EA A, #7103, URI7. 1. 3. 2/ BRI K & & A
FER IR . W OREE RIS 208 DR IS AR GEL S5, Al 200 S s (Ul 0. RS o
7.1.3.5 AR

HR MR S, MR ENR, W IR A 2 s (R A RL R TS H A
7.2 WEMNIRSE

IRFEAHNLRAR I &% K A U R MRS ER AL T. AT, FE RSN 5. 201 & 2R
7.3 ZHERROCRE
7.3.1 WRUER

SR SR SRS R e AR A, SUHE RIS . TG m BRI R REAR A 5K &
SEAI R R R AR RS . R SR A E AR R (R CRED B, M5 REEGEY
XYy, A R RO
7.3.2 HH
7.3.2.1 TEH

FF e =R, TR e RS A K s R s B P R B B . A A AR, PR R A B R 0%
BERAL CHJE IPAE) REIRRIC AL JRFERRE OO IR EALAR I A
7.3.2.2 ZMEEH



SR BIIERT T EEJ7 M AR « R R MR R 5% 2 fmEad. i, SR
DA AR IR B8 R L S R B AR R B
7.3.2.3 AR

57.1.3.5—%
8 Hud o =
8.1 KGI&E
8. 1.1 tufrEgeEMmt
8.1.1.1 F&HKIZ

A R E GO R IEI E A & T XK B SRR, REFERS S APIERII R, BE. MRS X
SEERALAE BR h R SEMT T . RIS IR, NMXTRIAEIC S, AR TRE B S RAEL, M
TS COnRAEEIE R . 5 SRS G Wi, Mol FRBRERHEEFNE: wEa#E,
A E TR SR SRS Rk
8.1.1.2 FrEMR

KOG, PR SRR E IER . G I06HM 40 OGS m S B RIS R, R
P E MR IR B 5 S BT B I 0 A A5 AH A -
8.1.2 VFAhiHMEE
8.1.2.1 E&EF

BOREME, K2 5% & B ARG R S 0153 4 BRI T 20 % . 2 A AR AE RN X 380, 43 M7t BRI A8 00 1y i AT
PUARALRESIE S, RIA A . [ e A s DR AR NG By, 7 EE T R AR LA B S B0, IR & i
B BN, TS AR R [ B0 5] 5 K A R AL
8.1.2.2 REKEIZ

PG R MG T 5K & S AR AN R AL O UR LI S il T, A T U B AR IR BBk R AR A . aniR BE A AN
W FREE A SROGR . AR . ROE RN SR B IR KO R AR RS RN R
8.1.3 IRRHHE — %k

SR — A A B RBE B P I 2 AR O R GARER G, XENSARKERGHAE., Bl gRITErK
FE LB A5 AR L A IR B AR B ALZE AN R PR b R B B R 2 e R S E A BEE R A . R — 5, RiAS A A
WA [R] A B B Bl Al 4 e ) HE R 1k
8. 1.4 IE TR AR HEm,E
8.1.4.1

R R I 2 R R T R B LSS R A B (. W SR R AHER, SR REAR ML P
BHGEIR AR T e, EETR .



8.1.4.2 IRJE

St B B P A b A B 8 5 S U R PO AR B B o I P S SR R ZE K, TR HE IR AL
REAT /P HEAR L WAL VR 5 SR E R A IE
8.2 iR
8.2.1 RANZTCEME

KA s HR R e R i K S, R R A OCARA R A DXH, RA AR,
iR A B
8.2.2 THimin®E

JSLFITA S B A P, R RE A 8 BT 5 £ DX EA R 8 S
8.2.3 WiEmM =M

S 2 AR S A B, SR R X R — AN OGBS F RO T A b i i — B UK R
%, DLEFTRE.
8.2.4 REMBHEE

W& 5 s TR AR B RS R I LT R BRUE s = BRGS0 R RF  SEBR i 22 R, R
B UE= AR PR . PR, WO . EHERAE
9 K AL
9.1 FEARNEE
9.1.1 KEg#HE]

BETRESEH (WFREFREE5ERGEEHEER, WREAEWHERERXS) « D& FHXRE
SRR EIIAEER, W Soh Bl 5ok, RBREG D SR E RIS TR 5084
9.1.2 EIBxXFF

PAGR & AR ERFE R sk bt s B2k (0 SN e 0 B 45) N FEE, @id et . PR AR,
AN T 3 P2 A1 PR TE 2 1) (8 BB AR X — B
9.1.3 KRR

RGBT B, s EGRT L, R 2R & GRS 40T
9.1.4 REMELM

FAFR 8 O MR MR P A U I R BRI T ide i GE A AL R e 7 ) S8 B R 22 bR R
W
9.2 IRPEMHLEHE
9.2.1 XFFHREER

FAREBLA AP S B IERX SRR L G ANR R, 8B R R AR R (o EUR AR B P v o B — 3



9.2.2 LR

FHB B S Can A P BB R ) 2% B IR B2 i Py e 7 i
L2.3 HAMPVR XI5

PGB 710 (AR A4 (B B A D SRR 2% X 3
3 SHERROCEE
3.1 ERITARA

TR AR — A B — RSN (BEHL. 50, RT3 Ml s s, EBRITAR AL
3.2 EREEA

FIH BRI ER B2 1 T BB AR T R 2R (KB IR BN 2 8 43 A AR )
3.3 FBRMETE R

i3S Gt A R 5 AR AU B 4 AT B T AR IR, 25 PR 2 K BBR AR A R T R 7R R
9.4 HIEAEG4

R OAHB AR HEFE A7 N TIFF . JPEGERPNGHE X TR EIEKHIPNG . EXRES A IRAFIAR R = 4E R
Hlls LAASTM E5THR#ERim (PLY. OBI) f#fifi.
10 =4ERFRAE BRI

10.1 =&

O

O

©

©

©

ZHN R E LCENY/T 1236-2006— 5.
d) M B R e M T T L Y
e) MK HIMOE B AL 5 A I BLARRE Y .
£) MR H R S i e —
g)  FTE: A IR B A A A R AR
h) MR B s BRI BRI
1) MEMTE. WS SR B .
3 PEERE. AT B KT K
k) B ZE RO R R AL R KE K
1) hE: XESGETAANER.
10.2  WEE
10.2.1 RAEIGINE
10.2. 1.1 ik RSB ARk
WER B, WURM. BSe. A 451 S EOCEAFAE A . N TARVE SR A v SN S0k B 4R L

—+
2



a)  EAZEREU, WML ST BRI B, WIS A 4 AR R, R A K AR AT 1 e R
IR, AERERY B0 HE B RARE S AL E
b) MR PRI R T R B 2R e, B AN IR] A PR BRI PR o 1 [R] — R AIE s 2 ) o B ) — Bk
o)  ZESEHTBBEER, R A R BURE SBRTE, A ERAAE A B R A A R O R 2
TR AR A5

10.2. 1.2 SRR ¥R

FIAH B b b e i AR AR, R EEGR R, THESME RN B SEPRC B . RAERHIE SR
FIGHRGRIERE, HHIMEER . A 0 55 S br i R .
10.2. 1.3 A& {AE

R REE 5, &R AR R AT, AR ERE. ik RNRE 2 (0] RIE LR R,
A LR (RIS Gk RORIA 2 JR) 6 RARLRME, WTIE I WS HE 0 A FEAS . 28 UM B IR BL & N ) il 2%
PIL I, FEE A R RIS (InRE REL R PR AL
10.2.2 VR EGIE
10.2.2. 1 RAE SR AU S bRik

JiiF10. 2. 1. 1,
10.2.2.2  THEAAREE

HAHBLA S CinfEgE, 3 s 8hbs) FIShS NI AP REAERE ) ARFREe R IR G R, AEEALFR
REGHIRANI AR 52, 9 HOREE A = 4R R (A AR, SRR & SRS I =R . 455 0B s 2 ]
i, MEBRERRK. EEESH.
10.2.2.3 A5 kH

Z[810.2. 1.3, R R E B SRR E . slOR] X 55 5 1% 0 BME JIR JE RGP @ i s, VR 3 2
SIBERY (A AR 22 000 2 BHC A IS A5 [ g I 2 ) BLAETIONA o o 3l MU AR I 25, (SRR A 3 K
BN ARE, MR A
10.2.3  Z=4EHHAGINE
10.2.3.1  $REUCSARERAE A

W R B AR RN B PTG KR I MR AAE 55 S5 SRR AE i, N TARESCE AN TN s 5%, @i
RAFAERBUEE (UELAhTh. M i) s i B 2 1A B B4R .
10.2.3.2 TSR REE

MEAEK. W5, BREEKERSH, RS HMKIKERS: WEAS. +FMaES8, K
X R R AR T BT U O e (AR A AR s B SRS, RA S S TG, IREUHE
PIR s s, Rl il A E T R B K.



10.2.3.3 fhE{AE

210, 2. 1. 3, FIAMRRERERIRGARE, BURF M A EdRE TR % 288 (AiPointNet B HARIE &
[BIUEIRZE) S8 SR R Ik, ERIA RRAE A RO P2 K & A SR E S SR .
11 PSS R

K UUN ZFR 2 0P Fahr, VPO & =45 B3RS R L

a) FI4axtiR% (MAE, Mean Absolute Error) + 1Al il 5 15 B S 22 18] (0P By 46 0 25 5

b) PR 4 iR (MAPE, Mean Absolute Percentage Error) = VA A 5 31 SR 2 1A fK T34 F1 4>

iR 72

c) HJiHREZ (RMSE, Root Mean Square Error) : A& H 5 B SEH 2 M TR Z 7.



(1]
(2]
(3]
(4]
(5]
(6]

2 £ X M

GB/T 24734.1-2009 HiAR WU B b= st G @M 2513505 ARIERE XL
NY/T 1236-2006 4 th=FEA =PRI E BRI

GB/T 36185-2018 ¥rsE1lI¥

GB/T 23698-2023 = ZEFAHH AR & 7k 1) — MR ER

GB/T 41923.2-2022 MU= dh =4 T2 BEit 224y @R

GB/T 39111-2020 7 AiAEAY =EF AR EK

10



	前言
	1　范围
	2　规范性引用文件
	3　术语和定义
	4　总体原则
	4.1　规范性
	4.2　适应性
	4.3　数据准确性和可靠性

	5　采集设备要求
	5.1　彩色相机
	5.1.1　图像分辨率
	5.1.2　镜头质量
	5.1.3　光圈和快门控制
	5.1.4　机身防抖

	5.2　深度相机
	5.2.1　设备类型
	5.2.2　深度分辨率
	5.2.3　深度范围
	5.2.4　同步采集
	5.2.5　帧率


	6　采集环境要求
	6.1　光照条件
	6.2　背景干扰
	6.3　采集时间
	6.4　空间宽敞
	6.5　噪音控制
	6.6　设备稳定性
	6.7　角度覆盖
	6.8　数据冗余

	7　采集方案
	7.1　彩色相机采集
	7.1.1　设备准备
	7.1.1.1　相机
	7.1.1.2　辅助设备
	7.1.1.3　标定板
	7.1.1.4　采集通道

	7.1.2　家畜准备
	7.1.2.1　清洁身体
	7.1.2.2　姿态调整

	7.1.3　图像拍摄
	7.1.3.1　拍摄角度
	7.1.3.2　拍摄距离
	7.1.3.3　相机标定
	7.1.3.4　拍摄
	7.1.3.5　异常处理


	7.2　深度相机采集
	7.3　三维扫描仪采集
	7.3.1　设备准备
	7.3.2　扫描
	7.3.2.1　预扫描
	7.3.2.2　多角度扫描
	7.3.2.3　异常处理



	8　数据质量控制
	8.1　图像质量
	8.1.1　检查图像完整性
	8.1.1.1　家畜图像
	8.1.1.2　标定板

	8.1.2　评估清晰度
	8.1.2.1　彩色图像
	8.1.2.2　深度图像

	8.1.3　验证数据一致性
	8.1.4　检查色彩和深度准确性
	8.1.4.1　色彩
	8.1.4.2　深度


	8.2　点云质量控制
	8.2.1　检查点云完整性
	8.2.2　评估点云密度
	8.2.3　验证点云一致性
	8.2.4　校验点云精度


	9　数据预处理
	9.1　彩色相机数据
	9.1.1　图像裁剪
	9.1.2　图像对齐
	9.1.3　图像增强
	9.1.4　图像去噪

	9.2　深度相机数据
	9.2.1　对齐深度信息
	9.2.2　去除噪声点
	9.2.3　填补缺失区域

	9.3　三维扫描仪数据
	9.3.1　去除冗余点
	9.3.2　去除背景点
	9.3.3　去除噪声点

	9.4　数据存储

	10　三维体表信息获取
	10.1　参数测量
	10.2　测量计算
	10.2.1　彩色图像测量
	10.2.1.1　特征点提取与标注
	10.2.1.2　计算体尺数据
	10.2.1.3　估算体重

	10.2.2　深度图像测量
	10.2.2.1　特征点提取与标注
	10.2.2.2　计算体尺数据
	10.2.2.3　估算体重

	10.2.3　三维扫描仪测量
	10.2.3.1　提取与标注特征点
	10.2.3.2　计算体尺数据
	10.2.3.3　估算体重



	11　测量结果评估
	参考文献

